
 
 
 
 
 
 
 
 
 
 
 

 
 

This thesis has been submitted in fulfilment of the requirements for a postgraduate degree 

(e.g. PhD, MPhil, DClinPsychol) at the University of Edinburgh. Please note the following 

terms and conditions of use: 

 

This work is protected by copyright and other intellectual property rights, which are 

retained by the thesis author, unless otherwise stated. 

A copy can be downloaded for personal non-commercial research or study, without 

prior permission or charge. 

This thesis cannot be reproduced or quoted extensively from without first obtaining 

permission in writing from the author. 

The content must not be changed in any way or sold commercially in any format or 

medium without the formal permission of the author. 

When referring to this work, full bibliographic details including the author, title, 

awarding institution and date of the thesis must be given. 

 



1 
 

 

 

 



2 
 

Contents 

Acknowledgements                                                                                                                         6 

List of Figures                                                                                                                                 7 

List of Abbreviations                                                                                                                      16 

List of Tables                                                                                                                                 17 

Abstract                                                                                                                                      18 

1. Introduction                                                                                                                            19 

2. The Quarries in Their Landscape                                                                                             23 

 2.0. Introduction                                                                                                              23 

 2.1. The Northern English Landscape                                                                            24  

  2.1.0. Introduction                                                                                              24 

  2.1.1. Geology                                                                                                    26   

  2.1.2. The Modern and Ancient Botanical Environment                                   29 

  2.1.3. The Native Communities                                                                         31 

  2.1.4. Roman Governorship                                                                               32 

  2.1.5. The Roman Landscape before AD 122                                                    33 

  2.1.6. The Post-Roman Landscape                                                                     35 

 2.2. The Quarries in Their Imperial Context                                                                  38 

  2.2.0. Introduction                                                                                              38 

  2.2.1. Military Quarrying                                                                                   40 

  2.2.2. Imperially Controlled Quarries, Private Quarries and Organisation          46 

  2.2.3. Quarries for Large Monuments                                                                     49 

  2.2.4. Evidence at the Quarries: Toolmarks                                                       51 

 2.3. Conclusion                                                                                                                55 

3. The History of Quarrying in the Wall Area                                                                            58 

 3.0. Introduction                                                                                                             58 

 3.1. The History of Quarrying in the Wall Area                                                            59 

3.1.0. The Early Historic Period (AD 500 – 1000) and Medieval Period (AD 

1000 – 1500)                                                                                                                       59 

  3.1.1. Post Medieval Period AD 1500 – 1800                                                       65 

  3.1.2. AD 1800 to the Present Day                                                                         74  

 3.2. Conclusion                                                                                                                  80 



3 
 

4. The Archaeological Evidence                                                                                                 83 

 4.0. Introduction                                                                                                             83 

 4.1. Materials                                                                                                                  84 

  4.1.0. The Curtain Wall                                                                                      85 

  4.1.1. Vindolanda                                                                                                88 

  4.1.2. Arbeia                                                                                                        88 

  4.1.3. Housesteads                                                                                              90 

  4.1.4. Wallsend                                                                                                    91 

  4.1.5. Birdoswald                                                                                                92 

  4.1.6. Chesters                                                                                                      92 

  4.1.7. Discussion                                                                                                 94 

 4.2. Quarry Methods                                                                                                        94 

  4.2.0. Tools and Toolmarks                                                                                94 

  4.2.1. Wedgeholes                                                                                               98 

  4.2.2. Cut Stone/Stone Blocks                                                                            99 

  4.2.3. Spoil Heaps                                                                                              101 

  4.2.4. Miscellaneous                                                                                          102 

  4.2.5. Extraction Methods                                                                                  105 

 4.3. Inscriptions and Iconography                                                                                 112 

  4.3.0. Iconography                                                                                            112 

  4.3.1. Inscriptions                                                                                               113 

 4.4. Quarry Catalogue                                                                                                   128 

  4.4.0. Introduction                                                                                            128 

  4.4.1. Category 5: Roman                                                                                  131 

  4.4.2. Category 4: Possibly Ancient                                                                  144 

  4.4.3. Category 3: Insufficient Evidence                                                           154 

  4.4.4. Category 2: Unlikely to be Ancient                                                        158 

  4.4.5. Category 1: Modern                                                                                163 

 4.5. Conclusion                                                                                                              166 

5. The Petrological Testing                                                                                                       169 

 5.0. Introduction                                                                                                            169 

 5.1. Methodology – Sampling                                                                                       173 



4 
 

  5.1.0. Quarry Samples                                                                                        173 

  5.1.1. Archaeological Samples                                                                           174 

 5.2. Methodology – Thin Section                                                                                  175 

 5.3. Methodology – XRF                                                                                               177 

 5.4. Petrological Description of Samples                                                                      179 

  5.4.0. Introduction                                                                                            179 

  5.4.1. Quarry Samples                                                                                      183 

  5.4.2. Archaeological Samples                                                                         192 

  5.4.3. Geochemical Description                                                                        197 

 5.5. Weathering of Stone                                                                                              201 

 5.6. Comparison of Quarry and Archaeological Samples                                             203 

 5.7. Discussion                                                                                                              208 

 5.8. Conclusion                                                                                                             211 

6. Mapping, Logistics and Energetics                                                                                        213 

 6.0. Introduction                                                                                                            213 

 6.1. Opening the Quarries                                                                                             214 

 6.2. Volume Needed for the Curtain Wall                                                                   219 

  6.2.0. For the Wall with a Flat Top                                                                   223 

  6.2.1. For the Wall with a Sloped Top                                                              223  

  6.2.2. For the Wall with a Parapet                                                                     223 

  6.2.3. Facing Stone Estimates                                                                           224 

 6.3. Volume Needed for the Turrets                                                                             228 

 6.4. Volume Needed for the Milecastles                                                                      232 

 6.5. Transportation from the Quarries to Wall                                                                   233 

 6.6. Labour Costs of Quarrying                                                                                     235 

 6.7. Limestone for the Mortar                                                                                       236 

 6.8. Producing the Gazetteer                                                                                        245 

 6.9. Analysing the Gazetteer Data                                                                                249 

 6.10. Least Cost Path Analysis                                                                                      253 

 6.11. Conclusion                                                                                                            258 

7. Discussion                                                                                                                             262 

 7.1. Hadrian’s Wall and the Environment                                                                     263 



5 
 

 7.2. History of Quarrying                                                                                              266 

 7.3. The Quarry Data and its uses in Existing Studies                                                   268 

 7.4. The Material Requirement and the Quarries’ Volumes                                         274 

  7.4.0. Undated Quarries                                                                                     275 

  7.4.1. Missing/Destroyed Quarries                                                                    278 

  7.4.2. The Ditch                                                                                                 280 

  7.4.3. Quarries of Unexpected Scale                                                                 281 

 7.5. Petrological Testing                                                                                                284 

8. Conclusion                                                                                                                            286 

 

Bibliography                                                                                                                               293 

Appendix 1: Gazetteer of Quarries 

Appendix 2: Quarry Sample Data 

Appendix 3: Archaeological Sample Data 

Appendix 4: Thin Section Data 

Appendix 5: XRF Data 

Appendix 6: Geological Map Showing Bedrock Formations 

Appendix 7: Geological Map Showing Bedrock Stone Types 

 

 

 

 

 

 

 

 

 



6 
 

Acknowledgements  

 It is not possible for one person to complete a piece of work of this size without the 

help of others. I would first like to sincerely thank both of my supervisors, Professor Jim Crow, 

and Dr Ben Russell. I have been incredibly lucky to have their support throughout this project. 

Their combined knowledge of the Wall, and quarrying in the Roman period has been an 

invaluable resource and has enhanced my work greatly. This project was funded by the 

AHRC/SGSAH and would not have been possible without their support. I would also like to 

thank my friend, Lisa Bird, who not only proofread this thesis and provided insightful 

comments, but also drove me to Hadrian’s Wall, and Helmsley to help with collecting samples. 

My sister Josephine O’Donnell and friends Victoria Huggett, Kimberly Nash, Martina Astolfi, 

and Laura Rizza have all accompanied me to the Wall to collect quarry samples for which I am 

very grateful. Victoria and Lisa also walked the length of Hadrian’s Wall with me through mud 

and torrential rain, which helped me gain a real understanding of the true scale of this 

monument. 

I am grateful to Dr Francis McIntosh at Historic England for allowing me to collect 

archaeological samples from various sites along the Wall, and to Dr Peter Hill for assisting in 

the sample collection at Helmsley.  

I would like to thank Inge Lennie and Rosie Dawson for their help with translating 

German texts.  

Before I began this thesis I had no experience in petrological testing, and so I would 

like to thank the following people for their assistance in training me in producing thin sections 

and performing XRF analysis; Dr Riley Snyder, Alan Doulton, and Andy Barlow. Many of the 

samples were prepared with assistance from James Harvie.  

 Finally, I would like to thank my family, especially my parents Dawn and Kevin, and 

my partner Paul Gavin, for supporting me during the last four years while pursuing this project. 

For all the trips to the Wall, reading my work, and supporting me financially in my fourth year. 

I will never forget everything you have done for me, you have my love and gratitude.  

 

 

 

 

 

 

 

 



7 
 

List of Figures 

Figure I: Hadrian’s Wall in the Frontiers of the Roman Empire World Heritage Site after 

Hingley 2018 fig. 1. 

Figure II: Significant locations from throughout the thesis in relation to Hadrian’s Wall. OS 

data © Crown copyright and database right 2021. 

Figure 1: The crags of the Great Whin Sill looking towards the east. Photo by author.  

Figure 2: The Wall at Walltown Crags, colours have been enhanced to show colourful 

lichens. Photo by author. 

Figure 3: Map of Wallend in the 1860s which shows the degree of urban development. 

Crown copyright and database right Ordnance Survey 2020. 

Figure 4: Map of Wallend in the 1920s which shows the degree of urban development. 

Crown copyright and database right Ordnance Survey 2020. 

Figure 5: Map of Wallend in the 1980s which shows the degree of urban development. 

Crown copyright and database right Ordnance Survey 2020. 

Figure 6: View of the exterior quarry at Olérdola below the Roman Wall, from p249, 

Gutiérrez, A. Roman Quarries in the Northeast of Hispania (Modern Catalonia), (2009). 

Figure 7: Face of the quarry showing holes for scaffolding and niches/alters. P158 Cumont, 

F. (1917). ‘Les carrières romaines d’Énesh. Arulis et Ourima’, in F. Cumont (ed.), Études 

Syriennes. Paris, 151–72. 

Figure 8: Photo of RIB 1070 which reads: "The Sixth Victorious Legion, [...] century of [...] 

Severus, [built] one-hundred and two paces [of rampart]." Photo: Author. Inscription housed 

at Arbeia Roman Fort Museum, South Shields. 

Figure 9: Haltwhistle Burn 9 Quarry, with evidence of erratic stone use. Photo by author.  

Figure 10: One directional marks on the red sandstone quarry at the Written Crag. Photo by 

author. 

Figure 11: Ambiguous marks on the stone at Thorngrafton Common 5 Quarry. Photo by 

author. 

Figure 12: Roman mouldings used as building stone in the church at Jarrow. (Fig 11 p45 

from https://www.ncl.ac.uk/media/wwwnclacuk/mccordcentre/files/report-2014-2.pdf).  

Figure 13: Ham Hill Quarry, Somerset. This quarry was used during the construction of 

Wells Cathedral and Montacute House. Photo Copyright Paula J James, used with 

permission.  

Figure 14: Miners transporting ores. A – Sledge with box placed on it. B – Sledge with sacks 

placed on it. C –Steering/Braking Stick. D – Pig skin sacks tied to a rope. From p168 Hoover 

and Hoover 1950.  

Figure 15: Map of the quarries at Melkridge Common. Data copyright Environment Agency 

Lidar, Wall line and quarry gazetteer K O’Donnell. 

https://www.ncl.ac.uk/media/wwwnclacuk/mccordcentre/files/report-2014-2.pdf


8 
 

Figure 16: Map of Cumberland with cut out showing the mines. 1670-1690 by Pieter Schenk 

and Gerard Valck. Image from http://biblio.unibe.ch/web-

apps/maps/zoomify.php?pic=Ryh_1810_37.jpg&col=ryh 

Figure 17: 1860 Ordnance Survey map showing Millstonehill and Hadrian’s Wall. Map from 

Digimap Ancient Roam. 

Figure 18: Men sawing stone in an underground quarry at Monks Park. Early 20th Century. 

From p23 Hudson 1976.  

Figure 19: Ordnance Survey Open quarries 1860s. Crown copyright and database right 

Ordnance Survey 2020. 

Figure 20: Ordnance Surveys Old quarries 1900s. Crown copyright and database right 

Ordnance Survey 2020. 

Figure 21: Map of Newcastle showing various types of quarry and mine. Copyright statement 

in map. 

Figure 22: Photo of Daily Mail newspaper clipping from Walltown Quarry Sign. Photo by 

author. 

Figure 23: Map showing the average depths of drift lying over bedrock. Copyright BGS 

advanced superficial deposit order.  

Figure 24: Map of mineral extraction around Carlisle. Copyright statement in map. 

Figure 25: “FIG. I. Roman Stonemason's Tools: (A) Pick, (B) Pick (Tatu), (C) Adze, (D) 

Adze (ascia), (E) Axe, (F) Drill, (G) Point, (H) Drove, (I) Claw-chisel, (J) Flat chisel, (K) 

Bull-nosed chisel. (Blagg 1976: 158). 

Figure 26: Marks from a point chisel mark the face of a quarry on the River Gelt. Photo by 

author.  

27: Perpendicular grooves are partially visible under lichen at Crag Wood quarry 

28: A straight line has been cut across a block at Crag Wood quarry. Photo by author. 

29: Lines cut into whinstone at a quarry near Walltown. Photo by author. 

30: Some drilled holes at the quarry listed in the gazetteer as ‘Thorngrafton Common 5’. 

Photo by author. 

31: The perfectly flattened surface of an unusual shaped block at Crag Wood quarry. Its 

shape and finish make it appear to have been a more significant piece of ashlar masonry, but 

it will be impossible to tell without excavating it to see its whole shape. Photo by author. 

32: Marks from a point chisel used to partially hollow out this stone at Grandy’s Knowe. 

Photo by author.  

33: Wedgehole from Comb Crag. Photo by author. 

34: Large boulder found near ‘Carrawburgh 1’ quarry with wedgeholes. Photo by author. 

35: Line of wedgeholes from limestone quarry ‘Haltwhistle Burn 2’. Photo by author. 

http://biblio.unibe.ch/web-apps/maps/zoomify.php?pic=Ryh_1810_37.jpg&col=ryh
http://biblio.unibe.ch/web-apps/maps/zoomify.php?pic=Ryh_1810_37.jpg&col=ryh


9 
 

36: Wedgehole from whinstone quarry ‘Walltown 2’. Photo by author.  

Figure 37: After Peter Stanier, 2000. A comparative illustration of wedge holes from quarries 

around England. 

Figure 38: A stone block has been split from the rock and left in situ at Carrawburgh 1. Photo 

by author. 

Figure 39: Stone has been quarried out leaving a dramatic overhang at Crag Wood. Photo by 

author. 

Figure 40: A large block which seems to have had smaller pieces removed from it at 

‘Thorngrafton Common 5’. Photo by author. 

Figure 41: Lumps of various sized stone have been removed from this quarry ‘Haltwhistle 

Burn 9’. Photo by author. 

Figure 42: Dolerite rubble left by blasting at Walltown. Photo by author. 

Figure 43: An overgrown pile of rubble at ‘Haltwhistle Burn 9’. Photo by author. 

Figure 44: Waste pile at the railway sleeper quarries on Barcombe Hill. Photo by author.  

Figure 45: Illustration of the trough. Illustration by author. 

Figure 46: Photograph of the trough at Crag Wood. Photo by author. 

Figure 47: Latrines at Housesteads Fort, round and rectangular water troughs. Photo by 

author. 

Figure 48: Outside Housesteads Roman Fort, on the left is a rectangular object roughly the 

same size and shape as the one at Crag Wood. Photo by author. 

Figure 48.1: The Vallum at limestone corner. Photo by author. 

Figure 48.2: The path which leads away from the quarry faces at the River Gelt. Photo by P. 

Gavin. 

Figure 49: Illustration of Fallowfield Fell. Illustration by author. 

Figure 50: Block extraction technique, after Monthel 2002 (fig 65) also in Gutierrez (fig 294). 

Figure 51: Simplified step pattern. Figure 52 (above right): illustration of a section of the 

quarry face at Fallowfield Fell. Illustration by author. 

Figure 52: Illustration of a section of the quarry face at Fallowfield Fell. Illustration by 

author. 

Figure 53: Chiselled line delimiting the size of the block to be removed at Fallowfield Fell. 

Photo by author. 

Figure 54: Partially finished channel at Fallowfield Fell. Photo by author. 

Figure 55: Aerial Photo of Queen’s Crag. Copyright Getmapping. 

Figure 56: Comb Crag with around 1 m of overhanging rock above the lower face. Photo by 

author. 



10 
 

Figure 57: View out from underneath the overhang at the site of RIB 3331. Photo by author. 

Figure 58: Illustration of the face of Crag Wood Quarry. Illustration by author. 

Figure 59: Diagram of the order of stone removal before quarry is abandoned. Illustration by 

author. 

Figure 60: The direction of travel of stone away from the quarry face. Photo by author. 

Figure 61: (A) the stone being carried up the path by cart and (B) a crane lifting stone to the 

path from above. Illustration by author. 

Figure 62: Screenshot of the 3D model of quarry at the River Gelt showing a bust of a human 

figure, some abstract shapes, and a new inscription. 

(https://sketchfab.com/historicengland/collections/written-rock-of-gelt) Copyright Historic 

England. 

Figure 63. RIB 998 - Reproduced from Machell, T., Carlisle Chapter Library MSS. iii p. 283; 

drawn by R. G. Collingwood, 1926. 

Figure 64: RIB 1005 and 1006 on the banks of the River Eden, Wetheral, Cumbria. Photo by 

K. J. O’Donnell and recoloured by author. 

Figure 65: RIB 1008 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author. 

Figure 66: RIB 1009 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author.  

Figure 67: RIB 1010 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author.  

Figure 68: The inscribed surface of the Roman quarry at Comb Crag. Yellow arrows point to 

four of the inscriptions which are detailed in red. Photo by author. 

Figure 69: RIB 1946 at Comb Crag, photo by author. 

Figure 70: RIB 1947 at Comb Crag, photo by author 

Figure 71: RIB 1948 at Comb Crag, photo by author. Plate 49 Below: RIB 1950 at Comb 

Crag, photo by author. 

Figure 72 Above: RIB 1948 at Comb Crag, photo by author.  

Figure 73: RIB 1051 at Comb Crag, photo by author. 

Figure 74: Photograph and Illustration of RIB 3452 at Comb Crag, after Tomlin, Wright and 

Hassall 2009, p401. 

Figure 75: RIB 1442 at the Clayton Museum, Chesters Roman Fort, photo by author. 

Figure 76: RIB 3331 at Queen’s Crag, Northumberland, photo by author. 

Figure 77: Comb Crag east face with split level quarrying and annotations. Photo by author. 

https://sketchfab.com/historicengland/collections/written-rock-of-gelt


11 
 

Figure 78: Map of Fallowfield Fell quarry, arrows indicate direction of quarrying. Aerial 

photography copyright Getmapping 2019. 

Figure 79: Barcombe 3 Quarry, Vindolanda and vicus visible to the east of the river. Lidar 

copyright Environment Survey 2019. Water Areas copyright Ordnance Survey 2019. Quarry 

Points copyright BGS 2019.  

Figure 80: Queen’s Crag, arrows indicate direction of quarrying. Aerial photography 

copyright Getmapping 2019. 

Figure 81: Gelt River, red star shows location of written rock of Gelt. Lidar copyright 

Getmapping 2019, water shape and height contours Crown copyright OS Vectormap Local. 

Figure 82: Gelt River historical map, OS 1900, quarries underlined in red, inscription 

locations underlined in yellow. Crown copyright and database right Ordnance Survey. 

Figure 83: Wetheral Map. Quarries with square point are from BRITPITS copyright BGS 

2019. Circle point is from thesis gazetteer. All quarries are sandstone. Lidar copyright 

environment survey, contour lines and water shape Crown copyright OS 2019. 

Figure 84: 1850 OS Map showing Ouston Quarry to the south. Copyright Landmark 

Information Group LTD 2019, and Crown copyright 2019. 

Figure 85: 1960 OS Map showing the new town of Ouston and the quarry to the south. 

Copyright Landmark Information Group LTD 2019, and Crown copyright 2019. 

Figure 86: Photo of Walltown 2 Quarry. Photo by author. 

Figure 87: The outcrop of stone which has been quarried at Grandy’s Knowe. Photo by 

author. 

Figure 88: A wedgehole at Grandy’s Knowe. Photo by author. 

Figure 89: View facing south of Crag Wood quarry from the Wall at Planetrees. Photo by 

author. 

Figure 90: Map of the quarry’s face and boulder field. Arrows indicate direction of quarrying. 

Map and Photo by author. Aerial photography copyright Getmapping 2019. 

Figure 91: Outcrop with an opening running straight through it. Photo by author. 

Figure 92: possible scorching on overhanging rock at Housesteads 6. Photo by author. 

Figure 93: Map of the Housesteads Quarries over Aerial Photography. Quarry Gazetteer, 

Wall Line by author, Aerial photography copyright Getmapping 2019, WaterAreas Crown 

copyright OS Vectormap Local 2019. 

Figure 94: Photo of a large block at Thorngrafton Common 2 with wedgeholes on the surface. 

Photo by author. 

Figure 95: Bell pit-cross section, (after Stukeley Gresley 1883: 16). 

Figure 96: 1860s showing the crags, quarries and old shafts. Copyright Landmark 

Information Group LTD 2019, and Crown copyright 2019. 



12 
 

Figure 97: Haltwhistle Burn quarries, the circular features are the bells pits used for iron 

mining. Lidar copyright Environment Survey 2019, water areas OS vectormap local Crown 

copyright 2019.  

Figure 98: Haltwhistle Burn 5. Photo by author. 

Figure 99: Satellite imagery showing Haltwhistle Common 4 and 5. 4 to east and 5 to west. 

Google map data copyright 2019. 

Figure 100: The uneven grassy surface of Haltwhistle Common 4, photo by author. 

Figure 101: 1860 historical OS map of Thirlwall Common. Quarry at bottom centre marked 

with yellow star. Two Roman camps lie to east and west. Data copyright Landmark 

Information Group LTD 2019, and Crown copyright 2019. 

Figure 102: Satellite image showing quarry and other archaeological features on Thirlwall 

Common. Google Map Data copyright 2019. 

Figure 103: 1860s OS map showing Lady’s Well 1 & 2 and Aydoncastle quarries. Red 

arrows point to LW1&2 and blue triangles show the locations of lime kilns. Data copyright 

Landmark Information Group LTD 2019, and Crown copyright 2019. 

Figure 104: Map showing the three quarries. Lidar copyright Environment Survey 2019, 

water areas OS vectormap local Crown copyright 2019.  

Figure 105: A Partially extracted block at Carrawburgh 1. The block is completely loose from 

the face but has not been levered out. Photo by author. 

Figure 106: A large limestone field boulder with wedgeholes across its face. Photo by author. 

Figure 107: Groove across large stone block. Photo by author. 

Figure 108: Unidentified toolmark. Photo by author. 

Figure 109: A block cut from a large boulder. Photo by author. 

Figure 110: Large boulder cut into bench shape. Photo by author. 

Figure 111: Old Ironstone workings and Old Coal Pit on the Ordnance Survey 6 inch to 1 

mile map (1888-1913). Crown Copyright 2019.  

Figure 112: The highest part of the face at Haltwhistle Burn 2. Photo by author. 

Figure 113: Vertical wedgeholes on the face of Haltwhistle Burn 2. Photo by author. 

Figure 114: Haltwhistle Burn 2 in 1890. Landmark Information Group LTD 2019, and Crown 

copyright 2019. 

Figure 115: Haltwhistle Burn 2 in 1920. Landmark Information Group LTD 2019, and Crown 

copyright 2019. 

Figure 116: Thorngrafton Arm Purse found containing 63 Roman coins, the latest of which 

was Hadrianic. After McGuire, 2013, p117 © English Heritage and the Clayton Trustees. 

Figure 117: Thorngrafton Common 3. Photo by author. 



13 
 

Figure 118: Pile of sandstone and calcareous tufa blocks behind the Bathhouse at Chesters. 

Photo by author. 

Figure 119: Calcareous tufa sample. Photo by author. 

Figure 120: Sandstone sample. Photo by author. 

Figure 121: Cut and sanded sandstone sample. Photo by author. 

Figure 122: impregnated and polished sample. Photo by author. 

Figure 123: Samples on slides under weighted spring clamp. Photo by author. 

Figure 124: Samples after cutting to 1 mm thickness. Photos by author. 

Figure 125: Sample pot diagram. Figure by author. 

Figure 126: Quartz grain overgrowth. Photomicrograph by author.  

Figure 127 top left: Rounding of grains diagram. From left to right – well rounded, rounded, 

angular, very angular. Diagram by author. 

Figure 128 top right: Sorting of grains diagram. From left to right – very well sorted, 

moderately sorted, very poorly sorted. Diagram by author. 

Figure 129 below: Measurement of grains across widest point in imageJ.  

Figure 130: Coal in thin section (plain polarised light). Photomicrograph by author. 

Figure 131: Mica in thin section (crossed polarised light). Photomicrograph by author. 

Figure 132: Feldspar twinning (crossed polarised light). Photomicrograph by author. 

Figure 133: Coal? And garnet? In plain polarised light. Photomicrograph by author. 

Figure 134: 4 thin section photomicrographs from Wetheral quarry. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. 

Photos prepared by author. 

Figure 135: 3 thin section photomicrographs from the quarry Gelt River 2. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 136: 4 thin section photomicrographs from Comb Crag quarry. Q005-Q007 (a) are 

shown in cross polarised light, Q007 (b) is shown in plain polarised light. All have 500 μm 

scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by author. 

Figure 137: 5 thin section photomicrographs from the quarry Haltwhistle Burn 7. All are 

shown in cross polarised light with 500 μm scale bar. Photomicrographs are labelled with 

sample numbers. Photos prepared by author. 

Figure 138: 3 thin section photomicrographs from the quarry Melkridge Common 5. Q037 

and Q038 (b) are shown in cross polarised light, Q038 (a) is shown in plain polarised light. 

All are shown with 500 μm scale bar. Photomicrographs are labelled with sample numbers. 

Photos prepared by author. 



14 
 

Figure 139: 3 thin section photomicrographs from Bertha quarry. Q025 (a) and Q026 are 

shown in cross polarised light, Q025 (b) is shown in plain polarised light. All are shown with 

500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 

Figure 140: 4 thin section photomicrographs from the quarry Housesteads 6. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 141: 3 thin section photomicrographs from the quarry Queen’s Crag. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 142: 4 thin section photomicrographs from the quarry Crag Wood. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 143: One thin section photomicrograph from the quarry Fallowfield Fell. It is shown 

in cross polarised light with 500 μm scale bar. Photomicrograph shows the sample Q012. 

Photos prepared by author. 

Figure 144: 6 thin section photomicrographs from Carlisle Caste. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. 

Photos prepared by author. 

Figure 145: 6 thin section photomicrographs from Birdoswald Roman Fort. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 146: 5 thin section photomicrographs from Housesteads Roman Fort. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 147: 6 thin section photomicrographs from Chesters Roman Fort. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 148: 6 thin section photomicrographs from Corbridge Roman Town. All are shown in 

cross polarised light with 500 μm scale bar. Photomicrographs are labelled with sample 

numbers. Photos prepared by author. 

Figure 149: 3 thin section photomicrographs from the Wall at Sycamore Gap. A036 and 

A037 (b) are shown in cross polarised light, A037 (a) is shown in plain polarised light, All 

are shown with 500 μm scale bar. Photomicrographs are labelled with sample numbers. 

Photos prepared by author. 

Figure 150: PCA plot quarries and control samples. Plot prepared by author. 

Figure 151: PCA plot quarries and control samples. Plot prepared by author. 

Figure 152: PCA plot all quarries, archaeological samples and control samples. Each quarry 

is marked by a different colour, archaeological samples are black. Plot prepared by author.  



15 
 

Figure 153: Sample locations marked in red on Wetheral Control quarry. Photo by author. 

Figure 154: Sample locations in red at Housesteads 6 quarry. Photo by author. 

Figure 155: Map showing the quarries, Wall and Vallum. The quarries are shaded in darker 

grey. These areas were used to estimate surface area for overburden removal and volume 

estimates. Data Copyright Environment Agency Lidar 2018, Kathleen O’Donnell 2018. 

Figure 156: A screenshot of part of the Wall’s core being processed in ImageJ. 

Figure 157: 3D model by K O’Donnell to show design of turret and wall. The crenulations in 

the reconstruction are not included in the volume estimates. Not to scale. 

Figure 158: 3D Model by K. O’Donnell. Two types of staircases to reach upper turret floors – 

full staircase and step platform with ladder. The example on the right being more of an 

expedient for space. 

Figure 159: Illustration of the flat topped, parapet topped, and sloped top Wall. Face mortar 

in blue, core mortar in white, stone in grey. Illustration by author.  

Figure 160: Least cost path analysis at Queen’s Crag. Data copyright Environment Agency 

Lidar, Crown copyright Ordnance survey, Wall line K O’Donnell. 

Figure 161: Least cost path analysis at Comb Crag. Data copyright Environment Agency 

Lidar, Crown copyright Ordnance survey, Wall line K O’Donnell. 

Figure 162: Least cost path analysis at Fallowfield Fell, Data copyright Environment Agency 

Lidar, Crown copyright Ordnance survey, Wall line and quarry areas K O’Donnell. 

Figure 163: Least cost path analysis at the River Gelt Quarry. Data copyright Environment 

Agency Lidar, Crown copyright Ordnance survey, Wall line and quarry areas K O’Donnell. 

Figure 164: Least cost path analysis at Wetheral quarry. Figure 57: Least cost path analysis at 

the River Gelt Quarry. Data copyright Environment Agency Lidar, Crown copyright 

Ordnance survey, Wall line and quarry areas K O’Donnell. 

Figure 165: Photograph of the Whin Sill at Steel Rigg, piles of rubble are visible at the 

bottom of the cliff face. Photo by author. 

Figure 166: Map of the Limestone quarries with 10 km of the Wall. Thesis gazetteer in dark 

blue circles. Britpits in pale blue squares. Data copyright Vector Map Local Crown 

Copyright, BGS BRITPITS, Wall line and gazetteer quarries K O’Donnell 

Figure 167: Four fathom limestone quarries near the Wall. Quarry gazetteer in blue, 

BRITPITS in yellow. Data copyright VectorMap Local OS 2020, BRITPITS BGS 2020, 

Wall line K O’Donnell, Quarry Gazetteer K O’Donnell.   

Figure 168: Five yard limestone quarries near the Wall. Quarry gazetteer in blue, BRITPITS 

in yellow. Data copyright VectorMap Local OS 2020, BRITPITS BGS 2020, Wall line K 

O’Donnell, Quarry Gazetteer K O’Donnell.   

Figure 169: OS Map of Gateshead from 1860. Quarries marked with red point and colliery 

marked with beige triangle. Crown Copyright and Database Right Ordnance Survey 2020. 



16 
 

Figure 170: OS Map of Gateshead from 1990. Crown Copyright and Database Right 

Ordnance Survey 2020. 

Figure 171: OS Map of the ‘Brampton Quarries’ on the river Gelt. White area at bottom 

centre of image is potential quarry. Crown copyright and database right Ordnance Survey 

2020. 

Figure 172: LIDAR map of quarries on River Gelt. Area highlighted in pink potential large 

quarry. Water areas and contour lines copyright Ordnance Survey 2020, Lidar copyright 

Getmapping PLC 2020, quarry areas copyright K. O’Donnell 2020. 

 

List of Abbreviations 

 

BGS – British Geological Survey 

OS – Ordnance Survey 

LCPA – Least Cost Path Analysis  

PCA – Principle Component Analysis 

XRF – X-Ray Fluorescence  

pXRF – portable X-Ray Fluorescence 

ASMOSIA – Association for the Study of Marbles and Other Stones in Antiquity  

AA – Archaeologia Aeliana (Journal of the Society of Antiquaries of Newcastle) 

RIB – Roman Inscriptions of Britain  

BRITPITS – BGS’s British Pits database  

 

 

 

 

 

 

 

 

 

 

 



17 
 

List of Tables  

 

1: Quarry Ratings 

2: Weathering Index 

3: Housesteads Roman Fort, Queen’s Crag Quarry, and Housesteads 6 Quarry 

4: Chesters Roman Fort, Fallowfield Fell Quarry and Crag Wood Quarry  

5: Sycamore Gap, Housesteads 6 Quarry, Bertha Quarry and Melkridge Common 5 Quarry 

6: Birdoswald Roman Fort and Comb Crag Quarry 

7: Carlisle Castle and Wetheral 1 Quarry 

8: Calculation Abbreviations 

9: Calculation Abbreviations 2 

10: Calculation Abbreviations 3 

11: Calculation input values 

12: Calculation results  

13: Calculation results with comparisons 

14: Calculation results with comparisons 2 

15: Volumes of Measured Turrets 

16: Volume of All Turrets 

17: Volume of All Milecastles 

18: Transport Labour Cost 

19: Quarrying Labour Cost 

20: Limestone Estimate Values 

21: Flat Top Mortar Estimate 

22: Sloped Top Mortar Estimate 

23: Parapet Top Mortar Estimate 

24: Turrets Mortar Estimate 

25: Milecastles Mortar Estimate 

26: Metadata for Quarry Gazetteer 

27: Quarries by Stone Type 

28: Simplified Quarries by Stone Type 

29: Distance from the Wall 

30: Distance from the Wall by Sector 



18 
 

Abstract 

This work examines the geo-archaeological landscape around Hadrian’s Wall, one of Rome’s 

best-preserved frontiers, and the only monument of its kind in Great Britain.  

Within the area surrounding Hadrian’s Wall, over 500 sandstone, limestone and dolerite 

quarries are recorded in modern mapping (BRITPITS 2020). This large number represents the 

complex and changing use of the landscape surrounding the Wall. Over the last two millennia, 

this region has seen Roman invasion and settlement, medieval monastic building, major 

agricultural land-use, military road construction, and the growth of two cities. It was necessary 

to understand the entire history of the region in order to establish which of the many quarries 

may have been associated with the Roman Wall, due to very limited changes in quarrying 

techniques up to the modern era. At this time, only seven of the hundreds of quarries have been 

identified as Roman due to inscriptions left by the quarrymen. Looking at land-use, historical 

mapping and industrial and pre-industrial quarrying methods has allowed a categorisation of 

the quarries to suggest which, if any, of the undated sites are the most likely to be associated 

with the Roman Wall. A gazetteer of 152 of the quarries has been produced which includes all 

the data gathered for this research.  

In addition to gathering data on the quarry sites, this research also attempted the largest 

scale petrological testing programme ever completed along Hadrian’s Wall. Ninety-three 

samples were taken in total, thirty-seven samples from archaeological remains and fifty-six 

quarry samples. Samples have been taken from Chesters Roman Fort, Birdoswald Roman Fort, 

Housesteads Roman Fort, Corbridge Roman Town, Carlisle Castle, and from thirteen quarries 

and five control locations. Loose powder XRF, and thin-section microscopy were used to 

identify links between the archaeological sites and potential stone sources, and the results show 

promising results which align well with long held historical expectations.    
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1: INTRODUCTION 

A significant gap, widely noted in recent publications, exists in our knowledge of 

quarrying and its organisation in Roman Britain, in particular with regard to large-scale 

construction (Hill 2004, Pearson 2006). Of all the structures built in Britain during the Roman 

period, Hadrian’s Wall is the largest; indeed, it is the largest scheduled monument and the 

largest UNESCO World Heritage site in Britain, covering 466 km2.1 Despite this, questions 

remain about its construction and especially the logistics relating to the supply of its materials. 

Hill touches only briefly on quarrying and no project to date has been devoted entirely to 

researching this question. The dataset collected for the PhD project is now the largest in 

existence thanks to the excellent availability of information gathered by the British Geological 

Survey, Digimap and the Ordnance Survey, and numerous field surveys. The quality of the 

available data combined with the monument’s size and location in a largely protected rural 

environment make it an ideal subject for a study of this type. Figures I and II at the end of the 

introduction show the location of Hadrian’s Wall within the UK, and several major sites 

discussed in the thesis. 

The results of this study not only enhance our knowledge of quarrying in Roman 

Britain, but also show how this region fits into a pan-imperial context. The research presented 

in the thesis provides new information on the military involvement in quarrying processes and 

builds on studies that suggest strong organisational links between army units in northern 

England and the Rhineland (Malone 2005). At the same time, this study will feed into debates 

about regional stone exploitation in the Roman world (Gutiérrez 2009), many of which have 

centred on the sourcing of stone for large engineering projects (Bessac and Vacca-Goutoulli 

2002).  

 
1 Total surface area of the WHS designation calculated in GIS. 



20 
 

This is primarily an archaeological study, but also draws on geological and 

cartographical datasets. Petrographic analysis of stone from the quarries will draw on methods 

established in Snyder’s work on mortars (2013) and the small studies undertaken at Vindolanda 

(McGuire 2013) and the Wearmouth and Jarrow monasteries (Turner, Semple and Turner 

2013). Mapping of the quarries and the landscape between them and the Wall has been carried 

out in GIS and hundreds of new quarries have now been explored and documented for the first 

time, providing a detailed picture of a Roman industrial landscape that is unparalleled in the 

western Roman empire. 

Camden’s work of 1607 is the first to mention quarrying and does so in its description 

of the inscriptions found by the River Gelt in Cumbria;  

‘What if one should say, that this was the place which afforded the Romans a supply 

of Stones for their buildings hereabouts; and that upon this account the Inscriptions were left 

here? The truth of the fact appears from the Stones dug-up out of the Foundations at Kirkby-

thore. most of which did certainly come from hence; and that upon those occasions they us’d 

to leave Inscriptions behind them, is confirm’d by the like instances both in Helbeck-Scar, by 

the river Gelt; and on Leuge-Crag near Naward-Castle in Gilsland, from whence they had 

their stone for the Picts-wall.’ (Camden 1607: 106) 

This early account represents the beginning of a boom in archaeological interest in the 

Roman quarries among local historians and clergymen which eventually peaked in the 19th 

century. Much of what is known about the quarries was originally discovered during this period 

of exploration, and as such occasionally relies on outdated statements. Modern archaeological 

work has brought our understanding of Hadrian’s Wall up to date with current standards in 

other aspects of archaeology at the Wall, such as its function, the role of the military, and 

construction methods. This work aims to do the same for our understanding of the quarrying 

practices.  
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Several important research questions were selected to be the focus of this research and 

each of them is addressed throughout the thesis:  

• How can Roman quarries be identified through evidence in the field? 

• Where did the stone come from and how effective is petrological testing in 

determining the stone sources of Hadrian’s Wall? 

• How much stone was required, and are the known Roman quarries large enough to 

supply the entire construction of the Wall? 

• What was the labour cost for the quarrying and transportation of stone for the Wall? 

• What can we determine about the organisation of the quarrying for the Wall? 

• Did the stone sources affect the overall design of the Wall?  

 

The body of the text will be split into several sections as there are a wide variety of 

issues which need to be discussed in relation to the topic. Following the introduction (1) the 

opening chapter (2) discusses the Wall and its quarries in relation to their surrounding 

landscape. It will also cover how the quarried landscape of northern England compares to other 

Roman quarried landscapes in different imperial provinces. The next chapter (3) investigates 

the history of quarrying in the Wall area, this is especially significant as the archaeology of 

quarries is greatly affected by difficulties in chronology, and any insights into local quarrying 

practices can help to identify ancient quarries. The following chapter (4) focuses on the 

archaeological evidence, and is the most substantial of the chapters in the thesis. This chapter 

first examines the physical evidence present at the quarry sites - inscriptions, toolmarks, spoil 

heaps – and then uses these to deduce quarrying methods used by the Roman army for stone 

extraction, and investigates the possible methods of transportation of materials. Following this, 

chapter 5 will discuss the petrological testing undertaken for this research which used a 

combination of XRF analysis and thin section microscopy. The final chapter (6) looks at the 
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logistics of quarrying and includes the quantity survey for the Wall, and the labour costs, as 

well as a detail description of how the quarries were mapped and measured.  

Since Camden’s Britannia in the early 17h century, there has been a fascination among 

antiquarians and archaeologists with the quarrymen who left their names carved into the ancient 

rocks. It is the author’s hope that this research will help to answer many of the questions which 

have surrounded the stone supply for Hadrian’s Wall, and to challenge some of the long-held 

theories surrounding its origins.  

 

 

Figure I (top): Hadrian’s Wall in the Frontiers of the Roman Empire World Heritage Site after Hingley 2018 

fig. 1. Figure II (bottom): Significant locations from throughout the thesis in relation to Hadrian’s Wall. OS 

data © Crown copyright and database right 2021. 
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2: THE QUARRIES IN THEIR LANDSCAPE 

2.0: Introduction 

Providing a clear and detailed description of the setting of Hadrian’s Wall is an essential part 

of understanding the quarries and their locations. This first chapter’s purpose will be to fully 

explain the geological, topographical, and historical setting of the quarries of Hadrian’s Wall. 

It is well known that the Roman’s used their skill in surveying to take the upmost advantage of 

the natural environment (Poulter 2009). One of the narrowest points on the mainland of Britain 

– the Tyne-Solway isthmus – was chosen as their starting point, and then the line of the Wall 

was drawn across the top of the Great Whin Sill, the most formidable natural barrier in the 

region. The geology of the area, in addition to providing unique opportunities for defence, is 

also the key to the placement of the many quarries which were opened to supply the 

construction efforts. There are many insights into quarrying for the Wall which can be gained 

through an in-depth investigation of the Wall’s surroundings, and these will be best revealed 

by looking at the evidence from two main perspectives: the local landscape (2.1) and how the 

north of England compares to other quarried landscapes across the empire (2.2). 

 The first section of this chapter (2.1) will look at the northern English landscape, which 

provides the setting for this thesis, in its entirety to gain a better understanding of the 

development of the landscape surrounding the Wall both naturally and historically. Various 

aspects of the environment will be examined chronologically, starting with its earliest origins 

in geological time and moving into Iron Age Britain and the native peoples who inhabited the 

island before Roman occupation. Earlier Roman history, such as the construction of the 

Stanegate, has also played a part in altering the landscape of the quarries. Studies looking at 

palynological data taken from Crag Lough have established a historical baseline for the natural 

environment, and show how the region has changed through time. Finally, the post-Roman 

history of northern England will be discussed as this creates some difficulties when 
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understanding the chronology of the quarries. More recent quarrying will be focused on in the 

following chapter (3).  

The second section looks at Hadrian’s Wall in its imperial context by comparing the 

quarrying evidence here to similar projects from across the empire. There are many gaps in our 

understanding of quarrying in Roman Britain, especially in terms of organisational structure, 

and so examining other military-operated quarries, large-scale construction programmes, and 

private quarrying, should help to shed light on this issue. By studying these comparanda one 

can highlight similarities and differences in location selection, transportation methods, and 

quarrying methods.  

 

2.1: The Northern English Landscape 

2.1.0: Introduction 

In order to build up a picture of Hadrian’s Wall in its environment, sources from many time 

periods have been consulted. Several classical authors have written about ancient Britain, its 

landscape and its native people. Most useful to the discussion of the environment of the Wall 

are the accounts of Tacitus from both the Annals and Agricola where he describes the 

interactions of the Romans with the Brigantes, who were the largest known local population 

before Roman occupation (Tacitus, Agricola 17; Tacitus, Annals 12.32). Ptolemy’s 

Geographies also provide an account of the other populations present in the north of England, 

and where they lived relative to each other (Ptolemy, Geographies 2.2). Mentions of the 

Brigantes can also be found in Strabo, Pausanias, and even the Satires of Juvenal 

(Juvenal, Satires 14.196; Pausanias, Description of Greece 8.43.4; Strabo, Geographia Book 

4.6).  

Moving into more recent times, Leland and Wallis produced large volumes on the 

history of England that are important sources for understanding the landscape of northern 

https://en.wikipedia.org/wiki/Satire_XIV
https://en.wikipedia.org/wiki/Description_of_Greece
http://www.perseus.tufts.edu/cgi-bin/ptext?lookup=Paus.+8.43.1
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England. Leland’s work, from the 1500s, ‘The Laboriouse Journey and Serche of Johan 

Leylande for Englandes Antiquitees’, was a 5-volume series of itineraries which provided 

reports of archaeological sites and their condition based on his own fieldwork. The itineraries 

were given as a new year gift to King Henry VIII and not widely published until the 19th 

century. Wallis’ book on the natural history of Northumberland, from 1769, focuses on the 

plant and animal life, as well as the geology, and provides an interesting early interpretation of 

the landscape of Hadrian’s Wall. Another antiquarian report on the local geology comes from 

an appendix in Collingwood Bruce’s 1867 edition of The Roman Wall. Although the geological 

maps provided are now surpassed by modern versions, Tate provides a detailed and poetic 

description of geology along the line of the Wall.  

Two books exist on the geology of the region of Hadrian’s Wall: Geology of Hadrian’s 

Wall by Johnson, produced by the Geologist’s Association in 1997, and Ancient Frontiers: 

Exploring the Geology and Landscape of the Hadrian’s Wall Area, produced by the British 

Geological Survey (hereafter BGS) in 2006 (Pickett et al. 2006). The first of these looks at the 

Wall in three sectors and combines geological information with the known archaeological 

remains of the area. It gives descriptions of the quarry sites, details of how to access them 

including grid references, descriptions and illustrations of the inscriptions, and many 

photographs of the quarries. The latter book does not look at the archaeology of the area but 

gives a very comprehensive geological history and explains the formation of the Whin Sill and 

various other geological features. The BGS has also produced a series of books on the UK’s 

bedrock geology more broadly, and their volume Bedrock Geology UK North provides useful 

information on the tectonic history of the region (Stone 2007). The work of Dark and Dark is 

also a very valuable source about the landscape; both together and separately they have 

produced a number of studies on the palaeobotany of Roman Britain, and have looked in depth 

at palaeobotany around Hadrian’s Wall specifically (Dark and Dark 1997, Dark 2005). 
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Alongside these general studies, several recent sources consider the organisational 

structure of Roman Britain’s quarrying industry specifically. Some insights can be found within 

Pearson’s The Work of Giants (2006). As there are gaps in the evidence for Roman Britain, 

Pearson’s approach is to reconstruct the organisation based on better documented quarries 

elsewhere in the empire – a point I will consider further below. De la Bedoyere provides an 

account of all of the names of governors and procurators which are known through the Roman 

period in Britain, including in the period of Hadrian’s Wall’s construction (De la Bedoyere 

2006). This provides names for the individuals who would have been immediately responsible 

for organisation, although there are several periods where no names are known. Finally, 

Collins, in his book on the End of Empire, discusses the organisation and management of 

resources by the garrisons themselves (Collins 2012).  

 

2.1.1: Geology 

The processes which occurred in the formation of the area surrounding Hadrian’s Wall have 

given the landscape its own unique geological characteristics. Understanding these is of critical 

importance to gain an insight into the choices made by the builders of the Wall, and will be 

especially important to the petrological testing discussed later in this thesis.   

The islands which now form the British Isles were originally formed when two 

continental landmasses – Avalonia, and Laurentia – collided and formed part of a new 

supercontinent, Pangea. The fault line which separated these two land masses (the Iapteus 

Suture) lies roughly in the area which now covers the border between Scotland and England 

(Stone 2007: 6). As a result of the movements of these tectonic plates, the most ancient stones 

of England and Wales are more similar to those of Nova Scotia in modern Canada than they 

are to the stone in Scotland immediately to the north, as they have come from the same parent 
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continent (Stone 2007: 7). The region where these two landmasses met was chosen by the 

Romans as the location to construct Hadrian’s Wall.   

The bedrock geology in the region surrounding the Wall varies from east to west and 

this roughly corresponds to the eastern, central, and western sectors of the monument itself (see 

maps in appendix 6 and 7). The landscape of the eastern sector consists mainly of flat and 

gently sloping topography covered by drift, and is composed of upper carboniferous 

sedimentary rocks and coal measures (Johnson 1997: 1). The central sector follows the quartz 

dolerite Great Whin Sill for 16.5 km, and the sill is surrounded by lower carboniferous 

sandstone, limestone and mudstone. The western sector is primarily new red sandstone and the 

Wall here tends to follow a well drained boulder clay ridge. Bedrock sandstone is absent near 

the Wall in the western sector except in river valleys. Limestone was available towards the east 

of the Wall from the Permian Magnesian Limestone of the Durham coast. In the west it can be 

found in thick bands, below the Brigantian and Namurian layers. So much so that people 

continued to burn it until the 1950s (Johnson 1997: 15).  

As the UK landmass has developed, new fault lines have formed which now split the 

UK into areas known as ‘terranes’. These are defined by the BGS as a region which ‘…is 

characterised by a distinctive rock assemblage and tectonic history, but separated from its 

neighbours by major fault zones.” (Stone 2008: 7) 

Hadrian’s Wall is built across the Southern Uplands terrane, bordered on the north by 

the Midland Valley terrane, and to the south by the Lake District Manx terrane (Stone 2008: 

8). The geology of the area is built of layers of alternating sandstone, limestone, and mudstone 

which all slope towards the south at a shallow angle (Pickett et al. 2006: 6). In the central sector 

this is interrupted by the Whin Sill which was formed when movements in the crust around 295 

million years ago caused magma to build up beneath the surface and force its way between the 
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layers of sandstone and limestone (Pickett et al. 2006: 34). When the whinstone cools it hardens 

in vast vertical pillars which are similar in appearance to the hexagonal columns of the Giant’s 

Causeway (Tate 1867: 448).  

Because of the cyclical repetition of hard and soft rocks, erosion has caused a landscape 

made up of prominent ridges and soft dips, often with harder rocks forming the top layers of 

the escarpments (Pickett at al 2006: 6; Johnson 1997:2). In some of the deeper hollows of the 

low ground glacial meltwater remains in small lakes called loughs (Pickett et al 2006: 7). The 

picture below shows the gentle hills on the approach to the crags from the west, and Greenlee 

Lough to the north (see Figure 1). 

 

 

 

Figure 1: The crags of the Great Whin Sill looking towards the east. Photo by 

author.  
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2.1.2: The Modern and Ancient Botanical Environment 

The loughs which lie near the Wall were used in studies by Dark (1999, 2005), in which pollen 

samples were taken from their beds and used to recreate the botanical environment during the 

Roman period. Dark demonstrated that the levels of forestation and open space varied along 

the line of the Wall. In some locations, such as Birdoswald, tree cover was still fairly dense 

until it was cleared for the construction of the Wall in the 120s AD. In contrast, the land around 

the crags was mostly open at the time and needed little intervention from the Roman army as 

it has been mostly cleared during the mid Iron Age (Dark 1999: 254). Wood was a very 

important resource in construction; it would have been used for scaffolding during 

construction, building cranes, a fuel for blacksmiths, as a building material, and may have been 

used as quarry scaffolding at particularly large sites. In addition to its importance as a building 

material, having a better understanding of the ancient woodlands in the area may suggest 

reasons for preferred quarry locations. The removal of overburden from quarries is a dangerous 

and time-consuming task, and the benefits of opening more quarries in treeless open space may 

have been a factor for surveyors.  

Modern plant life around the Wall can also have useful applications. Several species of 

plant have preferences on which stone type they grow near, and this can indicate the presence 

of a specific stone type being used in construction, or the use of lime-based mortar. Limestone 

attracts a specific collection of flowering and non-flowering plants such as the lichens 

Xanthoria parietina, Diplica canescens, Caloplaca saxicola, and plants like fairy flax, fragrant 

orchid, autumn gentian, small scabious and hoary plantain, among many more (Pickett et al. 

2006: 19). The Whin Sill also attracts diverse plant-life including the lichens Rhizocarpon 

oederi and Rhizocarpon geographicum or map lichen. Map lichen has been recorded growing 

on the rocks of the Whin Sill since the 18th century and is mentioned by John Wallis in his book 

on the natural history of Northumberland from 1769: 
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‘Yellow, Map-like, crustaceous Lichen, or Stone-Moss (t). On the whinstone-rocks by 

Crag-Lake, at the south-west end, close by the Roman wall, plentifully. The 

fructifications are in the form of black Areolae on a yellow ground, resembling the lines 

of a map, making an elegant and beautiful variegation. It is a fearce plant.’ (Wallis 

1769: 280) 

The crags also attract their own flora. Plants like maiden pink, rock rose, mountain 

pansy, biting stonecrop and wild chives can be found around the whinstone (Pickett et al  2006: 

45). Figure 2 shows a close up of the Wall at Walltown crags which has several pieces of 

whinstone within its core. The vibrant green of the map lichen stands out on these stones and 

is absent on the sandstone.  

 

 

Figure 2: The Wall at Walltown Crags, colours have been 

enhanced to show colourful lichens. Photo by author. 
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Now that we have considered the geology and flora of the landscape, we can look at 

the people who inhabited it. The following section will look at the native communities who 

inhabited the Wall area before Roman settlement.  

 

2.1.3: The Native Communities - Brigantes and Carvetii  

When the Romans who built Hadrian’s Wall arrived in Britain they would not have been 

greeted by a vast unchanged landscape. Earlier peoples had long inhabited the lands of what is 

now northern England. As was discussed in the previous section, palynological data has shown 

that in some areas near the Wall, extensive deforestation had already occurred and made a 

significant impact on the landscape (Dark 1999). These local populations did not commonly 

build stone structures before the Roman period - there are no major stone structures in the study 

area of this thesis which predate Hadrian’s Wall. The study area extends 10 km north and south 

of the Wall - and so the great majority of quarrying is likely to have been related to the 

construction of Hadrian’s Wall, or part of earlier Roman activity in the area. They did however 

have control over the areas before the Roman invasion and in some cases may have been 

recruited by the Roman army to assist in the building processes (Breeze 2006b: 46). Bede 

makes reference to the assistance of British workers in his Ecclesiastical History:  

“This famous wall, which is still to be seen, was built at the public and private expense, 

the Britons also lending their assistance.” (Bede I:XII) 

It is important to recognise these groups as they may have been involved in the quarrying or 

stone transportation. They may also have shared information about local resources, even if 

large scale quarrying was rare at the time. 

There are two groups mentioned in ancient texts as being present in the area. The most 

prominent in the surviving ancient sources are the Brigantes. The Brigantes are recognised as 

being the most populous of the native Britons, and as having control over the largest 
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geographical area. The Brigantes were referred to as being a group with their own considerable 

military power.  

The presence of these native people resisting the control of a new power in their 

territory would certainly have been a major influence on the Roman army during their 

construction of Hadrian’s Wall. 

In contrast to the Brigantes, a smaller and less well documented group seems to have 

also been present in the north west of England. The Carvetii, who are mentioned only in 

inscriptions, governed an area centred around Carlisle and the River Eden (Breeze 2006a: 465). 

Two of the inscriptions which indicted their presence are milestones found in Penrith, which 

give a specific distance to the territory governed by the ‘civitatis Carvetiorum’ (Edwards and 

Shotter 2005: 65).  

Ross has written on the ‘tribal territories’ of northern England and highlights another 

important point. In addition to the Brigantes and Carvetii there are several other names given 

to groups in this region in Ptolemy’s Geographies which are missing from any other written 

evidence. It is possible that the Setantii, Lopocares, Gabrantovices, Tectoverdi, Corionototae, 

Parisi, or other undocumented groups, may also have been present in the local area during the 

construction of the Wall (Ross 2009: 62).  

 

2.1.4: Roman Governorship  

From the mid-1st century AD to the early 3rd century AD Britannia was ruled by one governor 

and one procurator who seem to have been based in Londinium, to judge from epigraphical 

evidence (De La Bedoyere 2006: 88). The regions of control within Britannia, and the officers 

in charge would have been directly involved in the planning and organisation of the 

construction of Hadrian’s Wall. Unfortunately, there are large gaps in the written record in the 

UK and so we must look further afield for examples of the organisational hierarchies involved 
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in the quarrying process. Bedon, who worked primarily on quarrying in Roman Gaul, devised 

a hierarchy (Bedon 1984: Table 6), which was later adapted by Pearson to show a basic 

framework of roles within the quarrying system. Beneath the emperor in Rome who had 

absolute control, there were procurators who oversaw large scale construction projects or 

especially large quarries (Pearson 2006: 40). The name of the procurator for Britannia in the 

120s AD is unknown. By the early 3rd century Britain was split into two separate provinces, 

Britannia Inferior and Britannia Superior, and finally in the latest years of Roman rule into 

four provinces. These four were; Britannia Prima, Britannia Secunda, Maxima Caesariensis, 

and Flavia Caeseriansis, with Britannia Secunda encompassing the Hadrians’s Wall region. 

There is also some indication of how the landscape of Hadrian’s Wall may have been 

organised on a smaller scale.  Collins explains how the individual forts would have their own 

assigned surrounding area called a territorium: 

“‘territorium’ establishes the legal obligations and privileges between the fort and this 

zone; it is best conceived of as a military estate managed by the staff of the fort” (Collins 

2012: 65)  

Each garrison would be responsible for the supervision and operation of any military or state-

owned property within the area including quarries and mines (Collins 2012: 65-66).  

 

2.1.5: The Roman Landscape Before AD 122 

Long before the construction of Hadrian’s Wall began, there were other major sites in the north 

of England. The Stanegate was a fortified road which ran between Corbridge and Carlisle - two 

major forts - and was built in around the late 1st century AD (Hodgson 2000: 19). The 

construction of this major road, and the forts and towers along it would have created a demand 

for building stone, and therefore quarries.  
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 The Stanegate itself certainly required a significant amount of stone for construction. 

Its foundation layer used either stone blocks or cobbles around 30 cm thick and this was 

covered by a 25 cm thick gravel layer (Breeze 2006a: 415). The blocks would have been 

quarried. The gravel layer and cobble stones could have been sourced from places nearby like 

river beds, while the cobble stones may have been field boulders left behind by much earlier 

glacial activity in the region. Other material that would have required quarrying, however, 

included the kerbstones in some locations along the road and milestones (Birley 2017: 1). As 

a maximum estimate, were the foundation for the road made entirely of quarried stone, the total 

volume needed would be been close to 100,000 m3 – based on an average width of 5.8 m and 

a total length of 61 km (Breeze 2006a: 415).  

 Aside from the road itself there are some major forts along the Stanegate. Evidence 

points towards the earliest iterations of these forts being built of timber, and only after the time 

of Hadrian’s Wall’s construction being built of stone. This was certainly the case at Corbridge 

fort, which was built of stone in the 140s (Bishop and Dore 1989), Vindolanda, rebuilt in stone 

in the late 2nd century (Bidwell 1985), and Carlisle, built in stone in c. AD 165 (McCarthy 

2002). One of the tablets found at Vindolanda mentions stone, and indicates that there was a 

quantity large enough being transported to necessitate the use of multiple wagons: 

"... you ought to decide, my lord, what quantity of wagons you are going to send to 

carry stone. For the century of Vocontius ... on one day with wagons ... (2nd hand) 

Unless you ask Vocontius to sort out (?) the stone, he will not sort it out…" (Vindolanda 

Tablet no. 316, translation http://vindolanda.csad.ox.ac.uk) 

The Vindolanda tablets have been dated to between AD 90 and 120 (Howatson 2011) so this 

demonstrates that it is likely there was some level of active stone industry in the region of 

Hadrian’s Wall before the monument’s construction began. This will need to be an important 

http://vindolanda.csad.ox.ac.uk/
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consideration when attempting to establish the potential chronology of the quarries around the 

Wall.  

The final aspect of significance of the Stanegate to quarrying is its function as a large 

working road. The terrain around the Wall is rough and stone transportation would have been 

logistically difficult, using the road as a route for the stone supply to the Wall may have been 

a convenient option and so opening quarries nearer to the existing road would have been an 

attractive option. As this chapter is focusing on how the landscape has been affected by events 

outside of the period when the Wall was constructed, the next section will now jump ahead to 

the post Roman landscape.  

 

2.1.6: Post Roman Landscape 

Over a thousand years has now passed since the abandonment of the Wall and the landscape 

of the north of England has been through many changes. One of the developments which has 

occurred throughout the region is modern quarrying. As will be discussed in more depth later 

(Chapter 3), quarrying methods changed very little up to the modern era and as a result dating 

quarries is very difficult. Understanding modern quarrying practices, therefore, will help to 

distinguish the more ancient stone sources.  

Following the Roman period, the Wall itself was likely to have been the primary source 

of readily available worked sandstone. John Leland’s itinerary from the 16th century describes 

the reuse of Roman stone along the length of the Wall, and describes how the Wall is the most 

damaged in areas of dense occupation; 

“Looke wher as the Grownd ys best enhabited thorowg the Walle, lo there yt lest 

appereth by reason of buildinges made of the Stones of the Waule.” (Leland 1769: 

IX,61) 
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Following the mediaeval period two major events instigated a renewal in the need for 

sandstone. The Enclosure Act of 1797 created demand for a huge amount of new dry-stone 

walling and could have encouraged the opening of new quarries or re-opening of ancient 

quarries (Rushworth et al. 2009: 248). Likewise, the construction of the Military Road in the 

1750s would have required new stone for building, and its construction prompted some small 

surface workings to be established along the length of the road (Woodside and Crow 1999: 90).   

The central sector in modern times has become a primarily agricultural area, and there 

are many limestone quarries and limekilns to be found in open fields. Powdered lime can be 

used in arable farming to reduce soil acidity, as well as having many industrial uses. Huge 

quarries have been opened along the Whin Sill for dolerite, sought after for its high iron content. 

Additionally, there are new, large quarries which are still in operation extracting sandstone for 

building and for use as aggregate (BGS Britpits Database). A full account of the history of 

quarrying in northern England will be given in chapter 3.  

In recent decades there has been a large amount of urban development at the east and 

west ends of Hadrian’s Wall. This seems to have been facilitated by both the Wall as a source 

of building stone, and by the Stanegate, and later Military Road, which were the main 

transportation routes from east to west in the north. As a result, much of the quarrying evidence 

has been covered by modern residential and business developments. Historical mapping can 

show how much the city of Newcastle has evolved over just the last 150 years. Figures 3 - 5 

below show the area of Wallsend. Figure 3 (top) dates from the 1860s, figure 4 (central) from 

the 1920s, and figure 5 (bottom) is from the 1980s.  

 Now that the local environment of the Wall has been discussed, the following section 

of this chapter will look at how the quarried environment of Hadrian’s Wall relates to other 

quarried environments from across the empire. 
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Figures 3 - 5. Maps of Wallend in the 1860s, 1920s and 1980s which show the degree of urban 

development. Crown copyright and database right Ordnance Survey 2020.  
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2.2: The Quarries in their Imperial Context 

2.2.0: Introduction 

Large-scale studies of quarrying and stone-use across the Roman empire over the last 

fifty years have considerably advanced our understanding of these process. While none of these 

studies have considered a single monument of the scale of Hadrian’s Wall, results from these 

other studies can inform our approach to this structure and its landscape, especially when it 

comes to understanding military involvement in quarrying.  

There are few environments from across the Roman empire which closely match the 

conditions at Hadrian’s Wall. The builders were working in a colder, and more northerly area 

than would have been familiar to many of them, and the time scale for the construction of the 

Wall was very short given the scale of the frontier. The quarries of Hadrian’s Wall were 

military-run quarries, spread over a large area, and opened for a brief window of time to supply 

an enormous construction programme. This chapter will look at different types of quarrying 

systems from across the empire and compare these to the picture at Hadrian’s Wall.  

This section will focus on the military involvement in quarrying processes and build on 

studies that suggest strong organisational links between army units in northern England and 

the Rhineland such as those by Malone 2005 on prosopography, and Röder and Saxers’ work 

on Roman Germany (Röder 1957, 1959, 1967; Saxer 1967). It will also compare the evidence 

available at Hadrian’s Wall to that presented in regional studies of stone exploitation in the 

Roman world such as Gutiérrez’s Roman Quarries in the Northeast of Hispania (2009) and 

studies which have looked specifically at the sourcing of stone for large engineering projects 

like the work on the Pont du Gard by Bessac (2002) and Àlvarez and Pitarch’s analysis of the 

quarries for the Pont del Diable in Martorell-Castellbisbal (2009).  

Although no work has previously examined the quarried landscape of Hadrian’s Wall 

in its entirety, similar work has been completed looking at Roman extraction operations in other 
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imperial provinces. A number of studies have looked at how areas were exploited for their 

resources and how building materials can be tested to show their provenance. The stone types 

examined in these projects vary from region to region, as different materials were available 

according to the local geology of the area. Studies looking at limestone in France (Bessac et al. 

1996), porphyry in Egypt (Maxfield and Peacock 2001), lava millstones in Germany (Gluhak 

and Hofmeister 2011), and freestone in southern England (Hayward 2009), have had success 

in examining quarrying processes, secondary stone-working, transport, and provenance testing. 

Several other publications give an overview of quarrying throughout the Empire but focus on 

certain aspects of the trade, including: imperial marble quarrying and distribution (Fant 1993), 

imperial administration and organisation at quarries (Hirt 2010), and the wider economy of 

stone use (Russell 2013).  

In addition to these projects, a great deal of work on the organisation, economy and 

techniques of stone, especially marble, quarrying has been produced. Much of the newest work 

is published in the proceedings of ASMOSIA (the Association for the Study of Marble and 

Other Stones in Antiquity), as well as many smaller and more specific studies looking at marble 

quarries in Greece, Turkey, Spain and Italy. 

 The first quarrying systems to be examined for comparison are the other military 

quarries (2.2.1). Epigraphical evidence is abundant in several of these quarries, and in this 

section these inscriptions will be compared to what is present in the Wall’s quarries to see if 

organisational links existed between northern England and the other provinces. Following this 

- as written documentation has survived better at private and state-run quarries, these will be 

looked at to reconstruct possible organisational systems (2.2.2). Finally, the building of other 

large monuments will be considered as they faced similar difficulties with time and scale 

(2.2.3). 
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2.2.1: Military Quarrying 

The quarries of Hadrian’s Wall belong to a category of stone extraction sites which were both 

owned and operated by the military. In the case of military quarrying, units would be assigned 

an area and were permitted to take the stone they needed from within it (Dworkowska 1983: 

28). The inscriptions in the quarries at Hadrian’s Wall mention vexillations of the legions II 

Augusta, VI Victrix, and XX Valeria Victrix. The closest parallel to Hadrian’s Wall in terms of 

the sheer size of the quarrying project comes from the Rhineland. Although many of the forts 

on this frontier were originally built in timber, after AD 69 additional fortifications and repairs 

were necessary following the Batavian revolt (Russell 2013; Hirt 2010: 175; Saxer 1967: 74). 

Stone for this was sourced from the Brohl river valley quarries, mainly tufa and sandstone, and 

the epigraphic evidence from these sites is sufficient to conclude who was in charge of 

organisation and which legions and auxiliary units were involved in the work (Saxer 1967: 74). 

Saxer mentions 23 inscriptions from the Brohltal quarries in his Untersuchungen zu den 

Vexillationen des römischen Kaiserheeres. In them, vexillations of the following legions are 

mentioned: the VI, VIII, X, XIV, XV, XVI, XXI and the XXII. The work of Röder also 

investigated Roman quarrying activity in the Brohltal and Pellenz regions (Röder 1957, 1959). 

In the Brohl Valley, Röder describes inscriptions from altars which mention the majority of the 

same legions already noted by Saxer but also the cohorts II Asturum, I and II Civium 

Romanorum, and II Varcianorum. In Pellenz, vexillations of the legion VI Victrix are present 

once again, as well as XXX Ulpia, XXV Asturum, XXVI Voluntarium Civium Romanorum 

and VII Raetorum. The dates provided by these inscriptions are sufficient to determine that the 

quarries were used between the reigns of Claudius and Trajan (41 – 117AD), with the majority 

coming from the Flavian period (Röder 57: 228).   

 A prosopographical and historical study of the twentieth legion has shown, through 

looking at the histories of individual centurions, that many of the men from legions based in 
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Germany (legion XX, and the German legion VI), were transferred to the legion VI Victrix in 

Britain around the time of the Wall’s construction (Malone 2005: 133). One centurion named 

Ilius Maritimus was transferred from Germany to Britain in the second century: 

CIL VIII 2907 (Lambaesis): D(is) M(anibus) | C(aio) lulio C(aii) f(ilio) | Cl(audia) 

Maritimo | Ara (centurioni) leg(ionis) VI Vic(tricis) | (centurioni) leg(ionis) XX 

V(aleriae) V(ictricis) (centurioni) leg(ionis) | II Aug(ustae) (centurioni) leg(ionis) III | 

Aug(ustae) vixit | ann(is) XXXXV | men(sibus) V d(iebus) Xlll | Salviena | Metiliana | 

coniu(n)x ma|rito pient|issimo | b(ene) m(erenti) d(e) s(uo) f(ecit) | cura(m) agente | 

Salvieno Tro|phimo lib(erto) | qui legis dic sit tibi terra levis. 

Translation - 'To the spirits of the departed (and) to Gaius lulius Maritimus, son of 

Gaius, of the Claudian voting-tribe, from Ara, centurion of the Sixth Legion Victrix, 

centurion of the Twentieth Legion Valeria Victrix, centurion of the Second Legion 

Augusta, centurion of the Third Legion Augusta, lived 45 years 5 months 13 days; 

Salviena Metiliana, his wife, had this made at her own expense to a most dutiful, well-

deserving husband; Salvienus Trophimus, freedman, had charge (of setting this up); 

whoever reads (this) affirm, may the earth sit lightly upon you.' 

Malone states that the language used in this inscription suggests that the centurion passed away 

in the second half of the 2nd century or early 3rd century, based on the use of the year/month/day 

age format (Malone 2005: 133). This would mean he was fairly young at the time of the 

construction of Hadrian’s Wall, but it is possible that he was involved. The soldier’s funerary 

monument was located in Lambaesis, in modern Algeria, where he was stationed in the third 

legion Augusta. This specific example shows the level of fluidity of movement between the 

legions in Britain, and perhaps an interest in transferring specialised soldiers for specific tasks. 
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Iconographic evidence also survives at the sites in the Rhine, some of which have 

parallels to the Wall’s quarries. Carvings of human faces, animals, and phalluses can be seen 

at quarries in both regions (Dworakowska 1983: 52 – footnotes 99-100).  

Research at other sites has also shown that the soldiers were often involved in the labour 

at extractive operations. Le Roux’s essay on the army’s role in mining in the Roman Empire 

mentions stamps showing the names of detachments of the legion II Augusta and legion XX 

Valeria Victrix, both of whom were involved in the quarrying at Hadrian’s Wall, marked on 

metal ingots from mining operations, and suggests they were in control of the mining sectors 

in northern and southern Wales (Leroux 1989: 172). The context of the discovery of the 

stamped items did not allow a secure date (Leroux 1989: 172) so no chronological links 

between these mining operations and the construction of Hadrian’s Wall can be made. 

However, as vexillations of both legions are involved in mining and quarrying there may have 

been organisational similarities in both of these processes.  

Moving to the province of Hispania, the regional study by Gutiérrez in modern 

Catalonia provides many parallels to this research. It is not focussed on the construction of one 

particular monument, but rather on how quarrying in the region was organised as a whole: 

preferred quarry locations, proximity to major towns, stone types exploited and the techniques 

used. Many of the same issues surrounding the chronology of quarries that Gutiérrez faced are 

present in northern England. Only one of the quarries with confirmed Roman dates examined 

by Gutiérrez, however, is likely to have been under military control. The Olèrdola quarry is a 

limestone quarry situated near the Via Heraclea at the site of a small Roman fort that was 

occupied from the 1st century BC. Although there is no epigraphic evidence which associates 

the military with this quarry, the proximity to the fort and a petrological study on the stone 

confirm the connection (Gutiérrez 2009: 249). Two main types of extraction are used here – 

cut trenches which were then separated using wedges, and lines of wedgeholes, which were 
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among the most common methods used at the time (Gutiérrez 2009: 249). This quarry site is 

also an example of a military quarry which has been opened as close as possible to the building 

which it supplies – in this case the quarry sits immediately outside the fort wall (see Figure 6). 

This site has provided useful information on location choice, petrology, and extraction methods 

at a military quarry in Hispania, but there is not sufficient evidence to suggest the social status 

of the labours – whether the site only had Roman workers or slave labourers from the local 

area (Gutiérrez 2009: 282).  

Further east in the Roman empire, on the border between modern Turkey and Syria, F. 

Cumont completed a study on military quarries supplying the nearby posts. The quarries are 

limestone and are described as having very high fronts of up to 20 m. They often have a stepped 

appearance with lower levels protruding slightly and have large holes cut into the face to 

support scaffolding – see Figure 7 (Cumont 1917: 156).  

Figure 6: View of the exterior quarry at Olérdola below the Roman 

Wall, from p249, Gutiérrez, A. Roman Quarries in the Northeast of 

Hispania (Modern Catalonia), (2009). 
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One quarry has a staircase cut into the face, of which around twenty steps still survive, 

Cumont suggests that this was to facilitate communication between the quarry and the access 

road (Cumont 1917: 155).  

 

Inscriptions on the quarries of Enesh only mention one legion, the legio IV Scythia, and 

two of the inscriptions provide a date in the Trajanic period – although Cumont believes the 

quarries to have been in operation for a long period of time (Cumont 1917: 161). The quarries 

here also give an interesting insight into the religion of the quarrymen as many of the altars are 

dedicated to Silvanus. Silvanus was popular with quarrymen as with lumberjacks, because he 

protected them against ‘les risques per périlleux métier’ (Cumont 1917: 163).  

Leaving dedications to the gods was not a phenomenon solely seen in the East. The 

quarries of the Gallo-Germanic provinces show altars to another deity, Hercules Saxanus. 

These can be seen in the tuff quarries of the Brohltal (Scholz 2017: 594), and in the quarries of 

Figure 7: Face of the quarry 

showing holes for scaffolding and 

niches/alters. P158 Cumont, F. 

(1917). ‘Les carrières romaines 

d’Énesh. Arulis et Ourima’, in F. 

Cumont (ed.), Études Syriennes. 

Paris, 151–72. 
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Norroy in Lorraine (Cumont 1917: 159) among others. Derks proposes that these inscriptions 

imply that the Roman’s treated the stone as a living organism, and that quarrying was akin to 

a harvest. In exchange for the harvest the quarrymen made offerings to the gods, and the 

frequently encountered symbols of phalli and vulvae on quarry faces represent the rebirth and 

replenishment of the supply (Derks 1998: 77). While there are several quarry inscriptions 

present at Hadrian’s Wall, none are of a religious nature. There is a niche and small altar cut 

into the rock face at the River Gelt with an inscription left by its builders, but no evidence to 

suggest which deity it was created for. The name Hercules Saxanus, which is widely honoured 

by quarrymen across the empire, is entirely absent from the Roman inscriptions of Britain. 

Hercules and Silvanus appear many times separately, and in one case they can be seen together 

on an altar found built into a church in Cumbria, the origin of which is unknown (RIB 796):  

Dibus | Herculi | et | Silvano | 5 fe(cit) | Primus cu(stos) ar(morum) | pro se et | 

vex(il)latione | v(otum) s(olvens) l(ibens) m(erito)1 

The inscription was left by an individual for ‘himself and his detachment’ to the two gods, and 

so we know this is a military inscription. The combination of these two gods may imply a 

connection between this vexillation and working in a dangerous profession such as quarrying, 

mining or wood cutting.  

Looking at the studies from other regions, and on the Empire as a whole, provides a 

better context for the information which this thesis presents. This information demonstrates 

that there was movement of soldiers between Germany and Britain at this time, and that some 

of the men involved in the procurement of stone for Hadrian’s Wall would have had direct 

links to the frontier on the Rhine. Although northern Britain was somewhat isolated, it was still 

a key part of the Roman Empire, especially in military terms, and as such was affected by the 

imperial methods and standards of work and organisation. 

 
1 https://romaninscriptionsofbritain.org/inscriptions/796 accessed July 2020 
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2.2.2: Imperially Controlled Quarries, Private Quarries and Organization  

In stark contrast to the military quarries, many extractive operations around the empire were 

privately owned or even operated by the state. As there is no written evidence for the 

organization of quarrying for ordinary building stone in Britain – military or otherwise – it is 

necessary to look as these examples for insight into what the practices in this region might have 

been. Hirt, in his work on the organization of Roman imperial mines and quarries, breaks the 

process of organization into two parts – operative (working procedures at the site) and directive 

(controlling human resources and planning) (Hirt 2010: 10). The highest level of directive 

organisation would have been the owners, who would either be the state or private landowners. 

The land would then be quarried by employees of the state or leased out to contractors (Russell 

2013: 45).  On the operative level, the best evidence of organizational structure comes from 

the Eastern Egyptian desert. At Mons Claudianus, where thousands of ostraka recording the 

operations of the quarries were discovered, the region was defined as a terratorium metallorum 

and was supervised by a procurator metallorum (Russell 2013: 39). Within the quarrying 

territory there was a hierarchy of supervisors; at the bottom level were supervisors for each 

quarrying site and at the top level the praefectus Berenicidis or praefectus Aegypti. There were 

also soldiers present working alongside contracted quarrymen in stone extraction, transporting 

materials, and controlling the road systems (Russell 2013: 41).  

A huge area of organised private quarrying in northern Egypt around Lake Mareotis 

was described by Röder. This study provides a balanced picture of what two major types of 

organised private or municipal quarrying could look like. Two main quarrying areas were 

identified, one in Taenia and one in Mareotis. The first is an extensive strip of quarried land 

which stretches for several kilometres, and was built as a grid system with roads running north-

south (Röder 1967: 118). The quarries are all roughly square or rectangular and have dividing 
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walls between them to separate each lease holder’s area and to avoid rubble cluttering your 

neighbours plot. Röder believes that many of these quarries supplied the building stone to 

Alexandria, and that this was where the rights to quarry were administered (Röder 1967: 119). 

The second area of Mareotis to the south was arranged in a less structured way, with quarries 

of various sizes distributed around the settlements they supply and they vary hugely in size – 

between 25,000 m3 and 2,000,000 m3 (Röder 1967: 120).  

Outside of Egypt, the organisational systems are less clear due to a lack of written 

evidence. One of the only contemporary sources who discuss quarrying is Vitruvius who is for 

the most part discussing methods rather than organisation. Many of the state-run quarries were 

opened to supply nearby cities and their public buildings and Vitruvius gives one example of 

this. He describes how the stone in proximity to Rome is a soft red stone which has particular 

problems with weathering, but is used as it is the closest to hand. A much higher quality stone 

quarried near Ferentinum has been used for monuments in the town: 

“…though long since wrought, appear as fresh as though they were but recently 

finished. (…). If this stone were to be had near Rome, it would be used in all works 

about the city, to which it is indeed worthy to be applied. (Vitruvius II.7.4) 

This statement implies that it was common practice for building stone to be taken from the 

nearest source to the destination rather than further, better quality sources, even in the case of 

the capital city.  
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Of course, the quarries which were opened at Hadrian’s Wall were operated under 

vastly different circumstances than a majority of private and state-run sites and as such we can 

only tentatively suggest it was part of a similar system of organisation. One aspect of 

organisation which may have been present at the Wall is the division of labour by area. 

Different legionary vexillations were assigned stretches of Wall for construction and this may 

have carried over into quarrying (Hill 1991: 36)(see Figure 8). Inscriptions of the vexillations 

are found at a small number of the quarries, however their number is too small to say anything 

conclusively about certain groups working in certain regions.   

 

The quarries at the Wall also vary in that they were not opened for profit;2 it seems 

extremely unlikely that the stones being cut for the Roman Wall were being sold on after 

extraction, and that a higher authority or landowner was taking a percentage of sales. As such 

the quarrying might have had more strict constraints on time. Vitruvius suggests that good 

practice was to begin quarrying two years before the construction of a building to allow time 

for the stone to weather (Vitruvius II.7.5). It is not clear if this practice was followed but 

 
2 Not opened for profit to the Roman army but the local population may have bartered for land or 

resources in exchange for allowing the army to open quarries in their territory.  

Figure 8: Photo of RIB 

1070 which reads: 

"The Sixth Victorious 

Legion, [...] century of 

[...] Severus, [built] 

one-hundred and two 

paces [of rampart]." 

Photo: Author. 

Inscription housed at 

Arbeia Roman Fort 

Museum, South 

Shields.  
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Vitruvius also states that the chosen style of construction of the Wall is one usually adopted by 

people building quickly: 

“There is another type of masonry which they call ‘interwoven’ (emplêkton), our Italian 

peasants use it as well. Its front surfaces are dressed, the rest is set in mortar untrimmed, 

with alternating joins. But our people with their passion for quick results, put up only 

upright facings, and fill in the middle separately with broken rubble and mortar. Thus 

three layers are maintained in such masonry: two for the outer surfaces and one for the 

filling.” (Vitruvius II.8.7)  

 While analysing evidence from state-run quarries is very useful in understanding 

organisation, the same time constraints which generally apply to large single constructions are 

not usually present at these sites. The next section will look at quarries for large scale 

monuments to see what practices can be observed at them.  

 

2.2.3: Quarries for Large Monuments 

Quarries opened specifically to supply major monuments are the sites which potentially have 

the most in common with those at Hadrian’s Wall. Large monuments can require several 

quarries, which need to be opened almost simultaneously. These quarries also have a relatively 

short life-span in terms of when they are worked compared to private, or state-run quarries. 

This section will look at two in particular – the Pont du Gard, and the Pont del Diable – the 

first a large aqueduct bridge, and the second a smaller road bridge.  

The quarries for the Pont du Gard were surveyed and excavated by Bessac and Vacca-

Goutoulli in the 1990s and their work has revealed a great deal of information about the quarry 

and its relationship with the monument. The quarry lies a few hundred meters north of the Pont 

du Gard on the river banks of the Gardon, a river which has frequent and devastating floods 

(Bessac and Vacca-Goutoulli 2002: 11).The quarry has a protective rock wall between itself 



Kathleen O’Donnell s1035612 

 

50 
 

and the river Gardon, which Bessac believes could have contained a hydraulic device capable 

of keeping water from flooding the quarry when necessary, but conversely it would allow the 

quarry to be flooded on purpose to allow boats to approach the quarry face and load stone into 

them (Bessac 2002: 14). The quarry has been dated to the 1st century BC through excavation. 

Although the rough sandstone material is very similar to that at the Wall, the Pont du Gard 

varies from Hadrian’s Wall in the size of blocks used for its construction which vary in weight 

from 1 – 6 tonnes. These blocks were lowered down to the river and carried to the bridge 

(Bessac and Vacca-Goutoulli, 2002: 18). Bessac writes that choosing a nearby location here 

was very important due to the very large size of the blocks. 

The second site at the Pont del Diable, an Augustan period bridge, was investigated due 

to its position beside a heavily polluted road. The bridge is likely to need significant repairs in 

the future and so material analysis was conducted to look for the stone sources that supplied 

the construction (Àlvarez and Pitarch 2009: 511). The work by Àlvarez and Pitarch sampled 

the stones of the bridge and identified its four principle components, before comparing them to 

quarries in the vicinity of the bridge. A key problem in the study was a lack of dated Roman 

quarries in the area, and this problem remains unsolved, however they were able to match the 

samples to some quarries of unknown date in the area using polarised optical microscopy. The 

stone at the quarries was cut using traditional methods – wedge holes and trenches remain – 

and the sites are not recorded in medieval and modern sources which supports the possibility 

of an ancient date (Àlvarez and Pitarch 2009: 512). Petrology determined that there were three 

major sources of stone (Àlvarez and Pitarch 2009: 512). The only one in the immediate area 

was a limestone which was used for ashlars in the arch and for lime mortar. The other two 

sources were red and white sandstones were taken from further afield (Àlvarez and Pitarch 

2009: 512). This site is therefore an example of a construction for which the stone was not 
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purely chosen for being the nearest source but because the builders were looking for a specific 

combination of varied materials.  

Getting a better understanding of the quarries of Hadrian’s Wall involves dealing with 

the same issue that Àlvarez and Pitarch had to wrestle with. Although there are several dated 

Roman quarries around the Wall they are not of a sufficient size to have supplied the entire 

Wall and its forts3. Looking at sites of unknown date and supporting this evidence with 

petrological testing will be an important part of this project. Gutiérrez also faced the same issue 

in her work on the quarries of north-eastern Spain. Gutiérrez explains that in an ideal situation, 

using excavation to find dateable evidence in archaeological levels could be used to provide 

better dates (Gutiérrez 2009: 255). However, for this project and in most others of similar scale, 

excavation is an unrealistic option.  

Although excavation is not an option for this PhD project, there is still a great deal of 

physical evidence which can be observed at the quarries during fieldwork. The next section 

highlights some examples of the evidence for extraction methods and compares them to 

methods observed at other sites.  

 

2.2.4: Evidence at the Quarries – Toolmarks  

Studying the direct evidence of quarrying on the stone at the quarries of Hadrian’s Wall is a 

valuable tool for making connections between techniques being used in different regions or in 

different periods. This section will look at the evidence for lifting machines, scaffolding, block 

cutting, and tool marks from various studies around the empire and compare them to what can 

be seen at the quarries of Hadrian’s Wall.  

Lifting machines were useful type of apparatus when used in quarries with high fronts, 

or when cutting large blocks of heavy stone. As the machines were usually made of wood, little 

 
3 See discussion at end of thesis. 
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evidence can be seen at ancient quarries, but holes and traces of gripping tools were found 

during excavations at the Estel quarry of the Pont du Gard. In this case, they would have carried 

stone down to the floor of the quarry for transport on the river. Very few quarries at the Wall 

are so large that these kinds of machines would be necessary, the largest of them, Comb Crag 

does have a high face but it is stepped into a second level around half way up. No physical 

evidence for lifting machine can be seen at the quarry now, but the top of the site has now been 

completely covered in a thick layer of vegetation which would need to be removed before 

traces became visible. Additionally, the lower face of the quarry has some quite significant 

overhanging stone where the overburden has not been removed, and adding the weight of a 

lifting machine in this area would have been incredibly dangerous.  

In many cases where the face is very high, quarrying would be difficult or impossible 

without scaffolding. Evidence for scaffolding was mentioned earlier in the chapter at the 

quarries of Enesh in Syria (Plate 5). The type of scaffolding used in this quarry seems to have 

been a socketed scaffolding which allowed the builders to economise on wood while 

maintaining structural stability (Adam 1999: 151). At the moment, such remains have not been 

commented on by previous authors and have not been seen by the author. This may be due to 

their smaller size but does not eliminate the possibility of free standing scaffolding, which Peter 

Hill believes would have been used during construction of the Wall. He estimates that every 

30m stretch of Wall would have required roughly 1320 m of wooden poles (Hill 2004: 94). 

Moving into looking at different types of block cutting, there are a number of very 

common techniques which were used in the Roman period, through to the post medieval period. 

The types of extraction – wedgeholes, cut trenches, pointille pits and saw-cutting – alone are 

not evidence enough of a Roman date, but when combined with dateable evidence found 

through excavation, it may be possible to notice changes in quarrying practices over time, and 

this can be used to create a typologies of toolmarks or quarrying practices. Bessac’s work at 
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the quarries of the Bois de Lens established a chronological typology (Bessac 1996: 208 table 

8) based on the excavations there. Once more of the sites at the Wall have been visited it might 

be useful to compare toolmarks with Bessac’s database. Marks on the stone can also help to 

identify which type of tools were being used (Bessac 1996: 212). As it is very difficult to use 

toolmarks to ascertain date, it can sometimes be more helpful to look at types of extraction 

which are unlikely to be Roman and use that to eliminate sources from consideration.  Of 

course, any type of quarrying which has involved explosives can immediately be discounted, 

but a more specific type of extraction might be considered at Hadrian’s Wall in particular. 

Gutiérrez describes a type of quarrying called ‘erratic block use’ where the stone cutting 

patterns seem to be completely random, and there is no discernible regular block size being 

taken. The stones used in the construction of Hadrian’s Wall are of a very regular, small size, 

and it would have been possible to cut them from even quite shallow beds of stone. Quarries 

which display the erratic block cutting technique may be less likely to have an ancient origin 

because of the irregular sizes of stone being cut (see Figure 9). 

  

The final type of evidence on the stone are the marks left by picks and chisels. Gutiérrez 

identified three main types of chisel marks on stone – one directional, two-directions of 

chiselling meeting at right angles, and multidirectional chiselling (Gutiérrez 2009: 264). There 

Figure 9: Haltwhistle Burn 9 Quarry, with evidence of 

erratic stone use. Photo by author.  
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are a few examples of marks on the quarries at the Wall (see Figure 10) but in most cases due 

to the soft nature of the sandstone it is very difficult to tell between toolmarks and weathering 

(see Figure 11).  

 

In order to understand the evidence at the sites at Hadrian’s Wall, comparing the 

toolmarks to those seen at other quarry sites will be very useful to understand the techniques 

being used, the tools, and potentially chronology. Bessac and later Gutiérrez have both been 

able to establish certain tool types based on marks left in the stone. In contrast to some of the 

sites elsewhere in the Empire there is currently no evidence for socketed scaffolding or lifting 

machines at the Wall’s quarries, although this might change following additional fieldwork 

trips. The block cutting methods being used are also being used at sites across the empire, with 

the most evidence being for a combination of trenches dug into the stone and lines of 

wedgeholes to separate the blocks. The chisel marks can also be useful in identifying tool types 

and methods but unfortunately the local geology and climate means that in many cases the 

stone is so weathered it is hard to conclusively identify chisel marks.  

 

 

 

Figure 10: Above left, one directional marks on the red sandstone quarry at the Written Crag. Figure 

11: Ambiguous marks on the stone at Thorngrafton Common 5 Quarry. Both photos: author. 
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2.3: Conclusion 

Detailed studies at the quarries in Mons Claudianus were able to reveal an organisational 

hierarchy of procurators and defined quarrying regions. However, there is a lack of written 

evidence for the organisation of Roman quarrying in Britain which causes difficulty in bringing 

our understanding to the same level as what has been achieved in the Eastern Egyptian Desert. 

Pearson has attempted to resolve this by adapting the model to Roman Britain’s own system of 

governance and this can be filled in with what information we have on the governors and 

procurators during Hadrian’s reign. Epigraphic evidence can also show the names of certain 

men who were involved in the quarrying program and their ranks which further fills in the 

picture of the hierarchical structure. Additionally, Collins description of the territorium shows 

that the quarrying duties may have been split into areas controlled by each fort.  

The military quarries in the Rhineland are likely to have the most in common in terms 

of organisation with those at Hadrian’s Wall. The legion VI Victrix and XX Valeria Victrix is 

mentioned in inscriptions at both sites and it has been shown that men from legions XX and VI 

in Germany were transferred to the legion VI Victrix in Britain around the time of the Wall’s 

construction. This supports our knowledge that army units had specialised skilled workmen 

within their ranks (Breeze 2006b: 46), and their skills were valued enough that it was worth 

transferring them to the new major imperial building project in Britain. There may also have 

been organisational links within Britain between the mining and quarrying industries, but there 

is no written evidence to support this aside from the stamped ingots mentioning the same 

legions as were present at the Wall’s quarries. Work by Hill and many others before him has 

aimed to attribute the construction of certain stretches of Wall to the legions who built them 

which has had some positive results, and it may be possible to look at a similar system at the 

quarries where different vexillations were in control of sourcing the stone for the section of 

Wall they were constructing.  
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Comparing the quarries of the Wall to those of other major monuments has provided 

an interesting insight into how location is chosen when beginning large building projects. In 

the case of the Pont du Gard, and the fort associated with the Olérdola quarry, the stone was 

cut from the nearest possible site, irrespective of stone quality. This system of location 

preference based on closest proximity to the monument seems to also have been used by the 

workmen at the Wall. Other factors in the local environment may have also impacted these 

choices, heavy tree cover may have been enough of a challenge to encourage moving 

elsewhere, and quarrying near the Stanegate as a transportation route would have been a 

convenient option.  

The study on quarries of the Pont del Diable faced a problem often faced by researchers 

looking at quarries - dating. As there were many quarries in the area of unknown date, 

petrological testing using thin sections in polarised light microscopy was used to distinguish 

between the potential sources. This issue of dating was also faced by Gutiérrez in her study, 

who used a system where the quarries were separated into categories based on their likelihood 

of an ancient date. The environment around the Wall has also been extensively quarried and 

mined since Roman times and this has complicated the chronological picture. As a large 

majority of quarries in the gazetteer for this project are not dated, and excavation is not an 

option due to the number of sites, petrological testing will be an important next step. Our 

understanding of the geological history of the region will feed into the petrological study and 

help in understanding better which quarries supplied which sections of Hadrian’s Wall.  

Reconstructing the ancient environment of the north of England is the best way to 

humanise, and so understand, the experience of the quarrymen at Hadrian’s Wall. Any person 

who has attempted to walk the Wall is aware how challenging the terrain can be – the weather 

can be very unpredictable, deep wet marshes lie in the low points, and there are sharp deadly 

drops along the undulating heights of the crags. Then when one considers the need to navigate 
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the stone supply around the river valleys, build new roads to move the stone, clear tree cover 

and even deal with the additional threat of local groups, still resistant to Roman control, the 

scale of the challenge faced by these men becomes clear. The information presented above 

adds context to the quarries and will facilitate the reconstruction of the choices made by the 

prospectors during construction.   
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3: THE HISTORY OF QUARRYING IN THE WALL AREA 

3.0: Introduction 

Identifying Roman quarries in the landscape around Hadrian’s Wall is not a task without 

complications. Since the Roman period, the land surrounding the Wall has been extensively 

exploited for its rich natural resources, and this activity has left its own scars on the countryside. 

This chapter will look at the history of quarrying and mining in the Wall area for various 

materials such as sandstone, limestone, quartz microgabbro, metal ores and coal, and discuss 

the changes in practices that occurred throughout time.  

Sections 3.1 – 3.4 will highlight the primary ways in the which the landscape was used 

throughout time, ranging from the dynamics between landowners and tenants, developments 

in quarrying techniques, and the nation’s requirement for specific minerals in times of war. The 

history of quarrying in this chapter will be divided by time period beginning with the Early 

Historic (500 – 1000 AD) and Mediaeval Period (1000 – 1500 AD), moving on to the Post 

Medieval (1500 – 1800s AD) and finally the early modern period up to the present day. 

Looking into historical quarrying practices has been an extremely important aspect of this 

thesis due to the difficulties in dating quarries. Looking at changes in practices, and specific 

events which required an increase in stone supply will make it easier to identify the workings 

which are most likely to be Roman.  

At this time there is no list of dated quarries from the mediaeval or modern periods and 

so during the process of compiling a list of potential Roman sites, hundreds of quarries of 

various dates needed to be studied. The British Geological Survey have a database available of 

all known quarries and mineral extraction sites in UK called BRITPITS. Within this database 

the northern English region contains 14,000 sites. The results were narrowed down by looking 

at quarries 10 km or less from the Wall and by only selecting sandstone, limestone and quartz-

microgabbro, but this still leaves 500 sites, most of which are likely to be modern (this will be 
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explained in full in Chapter 6). The database contains a field in which the date of a quarry 

would be specified if known and only 2 of the 500 have dates associated with them. The 

information gathered for this chapter will be used to create an improved gazetteer containing 

data on all of the quarries in the region based on evidence from historical mapping, satellite 

imagery and written sources, and in this gazetteer the stone sources will be grouped into 

categories of their potential date.  

 

3.1: The History of Quarrying in the Wall Area 

3.1.0: The Early Historic Period (AD 500 – 1000) and Medieval Period (AD 1000 – 1500) 

Written evidence on quarrying in the early historic period is unfortunately extremely sparse. 

The economy of the time mainly consisted of subsistence farming, raiding, livestock raising, 

and the slave-trade (Woodside and Crow 1999: 54). Evidence of habitation in the vicinity of 

the Wall following the end of the Roman period is scant, but finds have been discovered at 

Vindolanda and Great Chesters which show that some post-Roman habitation of these forts 

continued into the 7th century (Collins 2012: 164; Woodside and Crow 1999: 53). As a result, 

understanding the use of stone in construction in the north of England relies, for the most part, 

on archaeological and geological evidence. The stone building trade was limited during this 

time, and the most significant stone structures were fortified castles and religious buildings. 

There have been several studies which have examined the stone of these structures and 

demonstrated a high level of Roman stone re-use: Wearmouth and Jarrow reused stone from 

Arbeia (Turner, Semple and Turner 2013); stone from Corbridge was reused in the crypt at 

Hexham Abbey (Witcher, Tolia-Kelly and Hingley 2010: 109); the Church of St. Michael in 

Burgh by Sands  incorporated stone from Aballava;  Drumburgh Castle used stone from Peel 

Tower; Lanercost Priory is built using a mixture of wall stones and red St Bee’s; and 
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Cockermouth Castle reused stone from Papcastle Fort (Lott and Parry 2013; King 2012). The 

Roman buildings nearby the new structures were often dismantled and their stone incorporated 

into newer structures, with additional quarries being opened if necessary, or in some cases, the 

older Roman workings were reopened (Lanercost). The squared stones that were once part of 

Hadrian’s Wall can be quite easily recognised in these buildings (see figure 12).  

As previously mentioned there is a lack of written evidence from the early historic 

period relating to quarrying. It is likely that the opening of new quarries to supply construction 

was very rare and in the more rural central section of the Wall, where no major buildings were 

constructed during this period, it is very unlikely that the undated quarries belong to this time 

Figure 12: Roman mouldings used as building stone in the church at Jarrow. (Fig 11 

p45 from https://www.ncl.ac.uk/media/wwwnclacuk/mccordcentre/files/report-2014-

2.pdf).  

https://www.ncl.ac.uk/media/wwwnclacuk/mccordcentre/files/report-2014-2.pdf
https://www.ncl.ac.uk/media/wwwnclacuk/mccordcentre/files/report-2014-2.pdf
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period. Woodside and Crow propose that there is ‘no archaeological or documentary evidence 

for habitation’ in the most northerly region of the Kingdom of Northumbria during the 7th and 

8th centuries and it was not continuously inhabited again until the 11th century (Woodside and 

Crow 1999: 56), further decreasing the likelihood of the quarry workings in Northumberland 

being of this date.  

Moving into the Medieval Period (1000 – 1500 AD) there are more written sources. 

One of the most significant historical texts from this period, the Domesday Book, mentions 

only seven quarries throughout England, and although this book excludes the north of the UK 

(everything north of Durham) and a small number of known medieval quarries, it points to a 

very small building stone industry during this period (Stanier 2000: 13). The Boldon book, 

which covers the areas closest to Hadrian’s Wall, mainly the modern county Durham, mentions 

no quarries at all and only one mason: 

“In South Sherburn Christian the mason holds 40 acres which the Bishop gave him.” 

(Austin 1982: 23).  

The mason is described as being in the service of the bishop on building works. The Boldon 

Book also makes reference to another major industry of northern England, coal mining. Coal 

mining remained a major part of the economy until the late 20th century but its earliest mention 

comes from the early medieval period. A coal miner is mentioned in the Boldon Book of 1183, 

where it states: 

“A certain collier holds one toft and one croft and 4 acres, and finds coal for making 

the ironwork of the ploughs of Coundon.” (Greenwell 1852: 61) 

Bell-pit coal mining was the preferred method of extracting subterranean coal from the 

medieval period in Northumberland up until the nineteenth century (Michalski 2011: 30). The 

process is incredibly dangerous and involves excavating downwards to the coal and then 
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expanding the pit outwards in all directions. Often a pit was dug immediately beside the first 

and only a thin wall was left between them (Michalski 2011: 30). These pits leave distinctive 

circular, conical depressions in the ground (Muir 2000: 63) and are scattered across the 

landscape surrounding the Wall. Pits like these are especially abundant in the fields to the east 

of Vindolanda, near the quarries on Barcombe Hill. 

Evidence for the use of coal in Roman times has been discovered at the site of 

Housesteads in various phases of excavations throughout the years in the form of crow coal 

and charcoal, which was found mixed with layers of clay in the East Gateway of the fort 

(Rushworth et al 2009: 36). Crow coal is a term for coal which is cut directly from outcrops, 

usually a smaller, thinner layer of coal above a deeper larger bed. Coal was certainly an 

important resource in the Roman period and the rich coal seams from the area would have been 

an excellent source to supply their requirements (Smith 1997: 297), however as it was not a 

major building material and was not quarried it has not been included in the mapping and 

petrological chapters later in the thesis.  

Another industry which has impacted the landscape is mining for metals. As this was 

more expensive to operate and had a higher value once extracted it has been slightly better 

documented in the 11th to 15th centuries. Documentation from the north which relates to mining 

can be found from both Northumberland and Cumbria.  In Cumbria, a Royal grant was given 

to the Holme Cultram Abbey to open an iron mine near Egremont in 1179 (Wilson 2010c: 111), 

and at Alston Moor both lead and silver were mined from the 12th century, in 1130 the rent 

paid for the mine was £40 (Wilson 2010a: 59). In Northumberland at Fallowfield Mine two 

miles north of Hexham, lead was mined for use on the roof of Hexham Abbey (Wilson 2010b: 

99).  

During the 12th century, there was a boom in the construction of major stone buildings 

throughout Britain. Initially, large amounts of stone were imported from the north of France, 
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then under the jurisdiction of the English Kings, although later local material became the 

predominant resource. One reason for this was economic, the cost of opening quarries or 

extracting stone from known quarries and then transporting it within the local environment, 

was preferable to the expense and time associated with importing and then transporting stone 

(Parsons 1990: 1). An example from further south than the Wall area illustrates the scale of the 

problem. At Vale Royal Abbey in Cheshire, the quarriers who dug the stone were paid £104 

for their work between 1278 and 1280, but the cartage of the stone cost £347 in the same period 

(Knoop and Jones 1938: 18). There are also some accounts of the costs of stone, and volumes 

of stone being used in the south of England, particularly in London, where the accounts of the 

London Masons Society and the ordinances of the London Freemasons have survived. 

Unfortunately, the records of quarrying and stone construction survive better in southern 

England from the medieval period, but we can assume that the common themes of increased 

construction of ecclesiastical buildings and high transportation costs also occurred in the north. 

The largest stone constructions in the Wall area, Carlisle cathedral, Newcastle cathedral, 

Newcastle castle, Hexham Abbey, Carlisle castle, were built including some volume of re-used 

Roman stone (Whitworth 2000: 70), and it is very likely that additional stone for building was 

sourced from nearby quarries. As a result, it is likely that of the undated quarries, the ones 

which are most likely to be medieval will be closer to the urban centres at Carlisle and 

Newcastle, and to other major medieval buildings like Lanercost Priory.  

 An additional way of distinguishing the medieval quarries from those of Roman date 

comes from the system of organisation. Knoop and Jones describe three main types of quarry 

organisation during the medieval period:  

“(i) for those immediately responsible for the erection of particular buildings to open 

up and work the quarries; (ii) for quarrymasters to work the quarries and sell the stone 

to persons engaged in building operations; (iii) for quarrymasters to work the quarries 
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and, in the capacity of mason contractors, to use the stone from their own quarries to 

erect buildings by contract.” (Knoop and Jones 1938: 26)  

  

Although the tools and techniques changed very little from the Roman to medieval periods, the 

system of organisation in the medieval period was very specific. Land was almost exclusively 

owned by the aristocracy or by the church and as a result quarrying was allowed by license 

either by the Crown or by the Priory or other institution which had control of the area. The 

licences were often very limited and applied to extremely small areas of land with dimensions 

specified in the conditions of the licence (100 ft square / 20 ft each way / 20 ft by 40 ft) (Knoop 

and Jones 1938: 30). The quarries ranged from those on the larger side - 1,470 yards2 (1,229 

m2) at Huddleston in 1449 and 1,111 yards2 (929 m2) at Wheatley in 1323, to the smallest of 

64 yards2 (53.5 m2) at Ham Hill in the 15th century and 45 yards2 (38 m2) at Norton in the 16th 

century (Knoop and Jones 1938: 30). All of these would be considered small in comparison to 

the Roman quarries at Hadrian’s Wall (see Discussion (7)). These quarries are distinctive in 

their small size and regular squared shape to keep within the terms of their license, and so might 

be distinguishable from the more irregular Roman workings. Ham Hill is also an example of a 

quarried area which was originally worked by Romans and reworked in the medieval period 

destroying any evidence of Roman working. It lies in the centre of one of the greatest 

concentrations of villas in the UK and the stone from it has been found in villa walls, floors, 

roof finials, door jams, voussoirs and several coffins in Ilchester and Dorchester (Durman 2006: 

91) see figure 13 on next page.  

Much smaller building projects also took place along the Wall in connection with 

migratory farming practices - moving herds from one location to another depending on the 

season – which were common up to the 15th century. Along the Wall these pastoralists 

constructed sheilings and in some cases these structures were built into the fabric of the Wall 

itself. These were usually built with a grant or lease from the lord of the area and were 
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constructed from drystone rubble (Woodside and Crow 1999: 61), however it is reasonable to 

assume that some building and quarrying occurred which was illegal or unlicensed within the 

borderland setting of Hadrian’s Wall. The rubble and loose stone from the Roman structures 

would have been more than enough to supply the stone for these structures and additional 

quarrying is quite unlikely. The following section will look at the late medieval period and how 

the land use of the tenant populations changed through time.  

 

 

3.1.1: Post-Medieval Period AD 1500 – 1800 

During the later medieval period the written evidence for quarrying becomes more abundant, 

and this has allowed a more detailed picture of the practices of the time. At the beginning of 

this period a major manual was published in Germany on the best practices for mining. De Re 

Metallica, first published in 1556, was a major treatise on mining and metallurgy by Georgius 

Figure 13: Ham Hill Quarry, Somerset. This quarry was used during the construction of 

Wells Cathedral and Montacute House. Photo Copyright Paula J James, used with 

permission.  
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Agricola and has been praised as one of the most significant works on geochemistry, mining 

and engineering of its time. The book refers to practices of mineral extraction from a period 

before mechanisation, and therefore offers insights into the manual techniques employed in 

this period, which may be comparable to ancient practices. However, as this thesis focuses on 

quarrying and not mining only few of the areas it covers remain relevant; these being location 

selection and material transportation. The author lists seven main considerations when 

selecting a location to open a mine; the situation, the conditions, the water, the roads, the 

climate, the right of ownership and the neighbours (Hoover and Hoover 1950: 30). Little is said 

on the climate but the remaining six are more thoroughly explained. In terms of water, a nearby 

water source is important in case the workers are living in a camp beside the mine and need 

drinking water, and because the blacksmith needs it to work on the tools. The situation is 

preferred on a hill or mountainside as this will allow easier water drainage and prevent flooding. 

The condition refers to the natural environment: Agricola suggests opening a mine in a wooded 

area is beneficial as trees are important for fuel and scaffolding, and the roads being used for 

transportation should be in good condition. The final and perhaps most important consideration 

was on the landowners and neighbours: 

“The miner should not start mining operations in a district which is oppressed by a 

tyrant, but should carefully consider if in the vicinity there is another locality suitable 

for mining and make up his mind if the overlord there be friendly or inimical.” (Hoover 

and Hoover 1950: 30)  

Many of these suggestions would also have been relevant to a late medieval quarry worker who 

was considering where was best to open a new site.  

The other aspect mentioned in De Re Metallica is transportation. The miners pull, carry 

or roll their mined material (usually ores which are less bulky than building stone) down the 

hills from their diggings. Men would carry sacks of ore themselves down steep slopes or they 
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would use pack animals, in this case dogs, which were loaded up with pig skin sacks filled with 

ores, when the larger animals could not climb on the rough steep ground. For larger volumes 

of material, sacks or crates are filled and put onto sleighs, which they load up and then ride 

down to the bottom of the hill where a wheeled vehicle can meet them on easier terrain (see 

figure 14). Russell (2013) discusses the use of some of these transport methods in the Roman 

period. He states that pack animals are useful in rough terrain but over long distances may have 

been less effective in comparison to donkeys or oxen. Sleds have been used in the past, but 

more often as a method to transport very heavy objects such as large marble monuments 

(Russell 2013: 98).  

 

 

Perhaps the most relevant problem in selecting a quarry location to the late medieval 

people of northern England was that of the landowners and applying for rights to dig from a 

lord. In most cases the digging of minerals and metals were exclusively ‘seigniorial 

Figure 14: Miners transporting 

ores. A – Sledge with box placed 

on it. B – Sledge with sacks 

placed on it. C –

Steering/Braking Stick. D – Pig 

skin sacks tied to a rope. From 

p168 Hoover and Hoover 1950.  
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monopolies’ but the tenants did have customary rights which covered their need to dig for stone 

to supply their own properties (Winchester 2000: 139). The rules associated with this practice 

varied from region to region. In some locations building stone only could be dug, but in others 

limestone and marl was also acceptable. In Lartington tenants were permitted to dig stone but 

required to level the ground after the extraction was completed (Winchester 2000: 139).  

As the population increased more land was split into open commons, the commons 

were diverse types of land - woods, valleys, heaths, and marshes. This reclamation of the land 

was pushed by senior members of the church such as bishops, abbots and priors. By the 

beginning of the 18th century England had 7-10 million acres of commons (Muir 2000: 59). 

The commons had existed for long before this and were often based on lines of older or 

prehistoric field boundaries (Muir 2000: 59). The lords of the manors owned the land of the 

commons but were subject to the long established and traditional tenants’ rights. One of these 

rights was called ‘estovers’ and involved the taking of materials for building dwellings (Muir 

2000: 60). As well as the customary quarries opened by tenants on leased land, communal 

quarries were also opened in this period. Larger communal quarries were popular before 

enclosure but following it people shifted towards using smaller quarries nearer the locations of 

the walls and buildings. The earliest enclosures began in the 1600’s but did not greatly affect 

the land around Hadrian’s Wall until the mid 18th century. Walls were built of drystone rubble, 

either from new small quarries or in many cases reusing Roman stones (Woodside and Crow 

1999: 82).   

 The 16th and 17th centuries brought more rights to the tenant populations. Quarry 

methods seem to have changed very little from earlier periods into this period but this increase 

in smaller less organised digging for housing and field boundaries would have left marks on 

the landscape which are very difficult to distinguish from Roman workings. Muir describes a 

preferred method of quarrying during this period:  
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“Quarry workers preferred to work sideways rather than downwards and to lever and 

slide blocks of stone downslope from the quarry face.” (Muir 2000: 63) 

These quarries would have looked very different to the neatly squared licenced quarries 

for church construction and would be much closer in appearance to those of ancient date. The 

confirmed Roman quarry at Fallowfield Fell for example, has a very long shallow face where 

the stone has been irregularly nibbled away and looks very similar to the many quarries of 

unknown date with long shallow faces in the central sector. (See Figure 15 below and Figure 

97 in chapter 4.5).  

 

 

The final type of quarry which was opened during this period was the commercial 

quarry. In some locations where a specific type of stone was abundant, it was often extracted 

for profit and sent further afield. In Cumbria, slate quarrying was a prominent industry and the 

various colours of Lakeland slate were cut and used for building. In the 17th century it was 

Figure 15: Map of the quarries at Melkridge Common. Data copyright Environment 

Agency Lidar, Wall line and quarry gazetteer K O’Donnell. 
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transported by packhorse as well as by boat to London and used in building throughout UK 

(Weaver 1992: 2). A mine in the Lake District can be seen on an early map of the historical 

county Cumberland and may be the earliest map to show mining or quarrying near the Wall 

(Schenk and Valck). The map dates to between 1670 and 1690 and although it is not clear what 

the material being mined was from the map alone, is it most likely to have been either slate or 

one of the many ores available in the Caldbeck Fells: iron, lead, copper or tungsten (figure 16). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16: Map of Cumberland with cut out showing the mines. 1670-1690 by Pieter Schenk and Gerard 

Valck.  

Image from http://biblio.unibe.ch/web-apps/maps/zoomify.php?pic=Ryh_1810_37.jpg&col=ryh 
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Mining for iron became very common in Cumbria in the West Cumbrian Iron Ore 

Fields and several mines developed over the course of the 17th and 18th centuries. The ores 

began to be shipped from the ports on the west coast up to the Scottish foundries. By the end 

of the 18th century around 20,000 tons of hematite was being shipped every year from the 

Cumbrian coast to the Corran Foundry in Scotland (Wilson 2010c: 111). It was expensive to 

open these commercial quarries and mines as they required licences from the landowners which 

would have been unaffordable to the ordinary working class. Although the populations living 

on rented land were allowed to access stone for building, mining the minerals and ores was 

forbidden, occasionally even in the case of essential fuels for heating and cooking. At 

Bewcastle and Tynedale evidence shows the inhabitants were not allowed to use the local coal 

as this was being sold on, and they were to cut peat to use as fuel instead (Winchester 2000: 

139).  

Other licenced commercial quarries in Cumbria and Northumberland were opened not 

for building stone, but for products which needed subsequent manufacturing - millstones, 

grindstones and whetstones.  Rent costs for these types of quarries have been recorded since 

the 15th century and in 1604 a value of £10 was placed on the millstones from a quarry at 

Harbottle Crag (Winchester 2000: 139). These sites in many cases are recorded in minor place 

names – Millstone Hill can be seen on the map below slightly northwest of Hadrian’s Wall (see 

figure 17). Names mentioning commercial quarries such as Millstone Hill, Bakestone Gill, 

Baystone Bank, and Backstone Barrow have preserved the historical locations and are very 

useful in assigning a possible purpose to a historical quarry (www.gazetteer.org.uk; Winchester 

2000: 139). Around the Wall place names mentioning stone or quarries in both modern and old 

English are abundant1.  

 
1 Featherstone, Limestone Brae, Stonethwaite, Braystones, Stone Raise, Falstone, Fourstones, 

Spindlestone, Stonehaugh, Dunstan, Stannersburn, Stannington, Stanton and Stanwix are some 

examples. 
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Aside from using place names to interpret the purpose of historical quarries, large 

known construction projects can also offer documentation on the purpose of specific quarries. 

The construction of the military road (the equivalent of the modern B6318), was begun in 1751; 

the project was ordered by General Wade, the same general responsible for the construction of 

major roads in the highlands of Scotland during the Jacobite Rebellion, but he died before 

construction began. The transport situation in this region of England was in extremely poor 

condition before this road was constructed and moving artillery along the border between 

Newcastle and Carlisle was impossible on this route although it was a necessity to defend 

against threats from the north. The road was approved in an act of parliament which gave the 

following specifications: 

“As the Act required, the road was to be twenty-seven feet broad from ditch to ditch 

but stone work was to be only sixteen feet wide as against twenty at the Carlisle end, 

though the thickness was again to be fifteen inches at the crown declining to five at the 

extremities. From Newcastle to East Denton the road was to be covered with three 

Fig 17: 1860 Ordnance Survey map showing Millstonehill and Hadrian’s Wall. Map from 

Digimap Ancient Roam. 
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inches of "proper gravell" and similarly thereafter when it could be obtained within a 

distance of one and a half miles. Where it was not available within the specified distance 

"best quarry rubbish" or other suitable material might be substituted at the Surveyor’s 

discretion.” (Lawson 1971: 3) 

 The construction of the road was an extremely destructive chapter in the history of the 

Wall as nearly 30 miles of the new road were built directly on top of and out of the Wall’s 

stones. An account from William Brockie2 in the monthly chronicle of North-County Lore and 

Legend describes how in certain weather conditions the gravel surface of the road would wear 

down and the old Roman stones in the hardcore would be exposed (Brockie 1889: 247). New 

quarries to supply construction would have been mostly unnecessary in the eastern section of 

the road but they were certainly required in the central and western areas. Accounts of payment 

in relation to the roads construction show that in many cases the existing quarries of farmers 

were used for rubble and they were paid for this service. In other locations where the farmer 

had no quarry, the soldiers opened a new quarry. The landowner would be paid for this use of 

their land and resources, and then contractors were paid to fill in the quarries used for the road 

(to minimise the disturbance to the landowner) (Lawson 1971: 35, 69). A small number of these 

farmers are named in accounts and it may be possible to establish which workings were the 

ones used for the road. The information that the military road quarries were routinely backfilled 

is also helpful as this also leaves a trace on the landscape and will make them slightly easier to 

distinguish from ancient sites.  

Overall, this period shows the first significant growth in the building stone industry in 

the north of England. Tenant quarrying on private land increases, and commercial quarrying 

and mining start to take off, in contrast to an earlier preference for stone reuse. Major events 

 
2 Brockie’s article includes an account of Wade travelling at the line of the new road himself which 

seems to be largely fictitious and so his article should be interpreted with care.  
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like the construction of the military road and numerous enclosure acts encourage more stone 

extraction very close to the Wall when the Wall’s own stones were not used. Fortunately, as 

we have more documentation of these events than from earlier periods, we know more about 

the quarrying methods used and locations of certain types of quarries. This will be used to build 

a more accurate picture of the dates of quarries in the gazetteer.  

 

3.1.2: 1800 to the Present Day  

The 19th century saw the introduction of mechanised quarrying and mining, as well as much 

improved cartography. As a result, this is the best documented period, and the easiest to 

separate from ancient sites. However, although technology had advanced a great deal by this 

period, many sites in the north of England and across the UK continued to use traditional 

methods for a surprisingly long time. At the Box-Corsham quarries near Bath, building stone 

was mined underground in the same method familiar to anyone who has studied ancient 

quarrying. Men would quarry in steps, standing on the lower step, use picks to chip out a slot 

for the saw and then saw down the sides of the blocks. Levers were driven in horizontally to 

push the block up off the bed and split it along the natural layers of the stone. This method of 

mining continued until the beginning of WWII (Hudson 1976: 20). Although the techniques 

used were the same as those of the Roman builders there is no danger of mistaking them for 

ancient sites thanks to their good documentation, a photo from the early 20th century shows 

men cutting stone at Monks Park mine (see figure 18).  



Kathleen O’Donnell s1035612 

 

75 
 

Other aspects of 19th century mining are also surprisingly similar to the evidence we 

see at Roman sites. Much like ancient quarrying, 19th century quarrying was still extremely 

dangerous. Hudson’s book on industrial archaeology makes reference to harrowing stories 

from people he interviewed recalling accidents with life changing injuries and fatalities. 

Perhaps as a way to call for protection from this the men would leave religious inscriptions on 

the walls in a similar way to the altars and inscriptions commonly seen in Roman quarries (see 

section 2.2.1). ‘The Lord is my Shepherd’ appeared often, alongside the cross, but they also 

recorded details of births or deaths, beginnings and endings of war, biblical quotes, and 

obscenities (Hudson 1976: 24).  

 

 

Following World War I some quarries introduced mechanical cutting systems, which 

repurposed coal mining equipment. This equipment was slightly safer and faster to use but 

resulted in much more stone being wasted in the cutting process compared to the manual 

sawing method (Report of the Committee upon Mechanical Coal Cutting 1905; Hudson 1976). 

Figure 18: Men sawing stone in an underground quarry at Monks Park. Early 20th 

Century (Hudson 1976: 23). 
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The improved mapping produced by the Ordnance Survey began to provide full 

coverage of the UK by the mid 19th century. These maps recorded quarries as a standard 

practice and so it has been possible to search for sites from these dates near to Hadrian’s Wall. 

Online services, in particular Digimap, have made all of these maps available for free, and that 

has greatly facilitated the research done for this thesis. As open or working quarries are marked 

on the map as ‘Quarry’ and closed quarries are marked as ‘Old Quarry’ or ‘Disused Quarry’, 

it is even possible in some cases to establish the period in which the site was active, and add 

this information to the gazetteer.  The quarries shown in the maps below were open from at the 

1860s at the latest and were disused by the 1900s (see figures 19 and 20).  

At the beginning of the 20th century the United Kingdom became involved in WWI, 

which led to an unprecedented strain on mineral resources. Many mines were opened in this 

period, particularly for coal, but the UK itself does not naturally produce the metals needed 

during war time. In this period the British Empire was close to its peak in size and was able to 

rely on importing minerals from around its territories to meet its needs. Following WWI, and 

with the knowledge of the importance of pre-war mineral and metal stockpiles, the League of 

Nations imposed what it called a ‘mineral sanction’. The mineral sanction was devised to stop 

an aggressor nation building up pre-war stock of metals and minerals. No nation alone had 

access to all it needed and would be importing certain materials from other countries, so by 

Figs 19 and 20: Left side, Ordnance Survey 1860s, Right Side Ordnance Survey 1900s. Data 

from digimap ancient roam. Crown copyright and database right Ordnance Survey 2020.  
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cutting off these supplies they could make it more difficult for aggressor nations to stockpile 

materials in preparation for war. In preparation for these sanctions the UK commissioned a 

report on its capability to mine certain materials, including what could be produced 

domestically and internationally. The report found that Britain was able to produce almost all 

of its own coal and coal by-products internally, and most of its lead. Iron was the material 

needed in greatest volumes and the report showed that in 1929 Britain was able to produce 7.5 

million tons of pig-iron, with the capacity to increase this production to 10 million tons if 

required. This effort would require a total of 20 million tons of phosphoric ore and 10 million 

tons of hematite (Holland 1935: 49). For comparison the weight of stone needed for the 

construction of the curtain wall of Hadrian’s Wall needed around 2.5 million tons3 excluding 

the milecastles turrets and forts. This enormous need for ores and coal lead to an increase in 

mining which was especially evident around Newcastle (see figure 21).  

 
3 Roughly 1 million cubic meters in volume based on calculations shown in chapter 7. 1 million cubic 

meters of solid sandstone in metric tonnes – 2.32 million tonnes, converted to imperial tons – 2.55 

million tons.  

Fig 21: Map of Newcastle showing various types of quarry and mine. 
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Coal mining continued as a major industry well into the 20th century, hitting its peak of 

1.2 million employees in the 1920s, until its decline in the 1970s.4  

 In the central sector of Hadrian’s Wall, quarrying during the 19th and 20th centuries took 

advantage of the abundance of limestone, and quartz dolerite and their uses in agriculture and 

engineering. Limestone had been quarried in the area 

since the Roman period and continued until a spike in 

the late eighteenth/early nineteenth centuries when the 

Enclosure Acts and wars with France created a demand 

for greater crop yields (Woodside and Crow 1999: 89; 

Raistrick 1973: 70). In this period dozens of limekilns 

were built throughout the countryside, many of which 

are still visible in various levels of preservation. The 

major period of dolerite quarrying also came in the 20th 

century, when large stretches of the Wall were destroyed 

by the quarries at Cawfields and Walltown. Until this 

time the land was owned by John Clayton who promoted 

the preservation of the Wall, but when his estate was 

broken up it was quickly purchased by companies who 

intended to quarry the stone. The demand for stone 

cutting here was also greatly increased by the World 

Wars as the whinstone is rich in iron, a newspaper article 

cut out from the signage at Walltown quarry shows that 

antiquarians of the time were concerned that these 

 
4 https://www.gov.uk/government/statistical-data-sets/historical-coal-data-coal-production-

availability-and-consumption 

Figure 22: Photo of Daily Mail 

newspaper clipping from Walltown 

Quarry Sign. Photo by author. 
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quarries would damage the Wall itself (see figure 22). The work was successfully halted along 

long stretches of the Wall following public outrage but not before considerable damage to the 

Wall occurred due to blasting at both Walltown and Cawfields (Woodside and Crow 1999: 

123). The stone from these quarries went on to be used for iron ore, as railways sleepers and 

even as a building stone. Some buildings around Northumberland such as the Victoria Hotel in 

Bamburgh and the Bluebell Inn in Embleton are built from roughly squared blocks of 

whinstone with window and door dressings in local sandstone (King 2012).  

 In the west and especially around Carlisle a thick layer of drift material makes accessing 

bedrock or minerals in this area very difficult. Within the BGS BRITPITS dataset, very few 

sites of extraction can be seen on the map around Carlisle; there are only two historic sandstone 

quarries, and the remaining sites are for clay, shale and sand (see figures 23 and 24).  

 In the present day the quarrying industries around Newcastle, Carlisle, and the central 

sector have declined once again. Partly due to an increase in urbanisation on the east and west 

coasts which has covered older quarries, and an increase in modern building materials like 

brick, concrete, metals, and glass. The need for lime has also declined with the invention of 

modern chemical fertilizers. There are a small number of small stone quarries open along the 

line of the Wall, and some very large aggregate quarries such as that at Barrasford for tarmac 

and asphalt.  
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3.2: Conclusion 

In the first centuries after the Wall was built and subsequently abandoned, new construction 

was minimal and almost totally consisted of the re-use of Roman stone or re-inhabiting older 

Roman structures. Heavy Roman stone reuse remained evident in buildings from 10th century 

onwards. At Lanercost Priory (12th cent) older Roman quarries were reopened when the Wall 

Figure 23: Above – Map showing the average depths of drift lying over bedrock. Figure 25: 

Below – Map of mineral extraction around Carlisle. 
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material was not sufficient rather than opening a new quarry. Due to the lack of evidence for a 

building stone industry at this time and evidence for Roman stone reuse it seems extremely 

unlikely that the undated quarries – especially in the central sector – come from the period 

500AD – 1000AD.  

Once again there is very little activity in Wall area from 1000 - 1500 AD but it does 

increase in Carlisle and Newcastle. New quarries were certainly opened to supply the large 

building projects around Newcastle and at Carlisle although the Carlisle stone must have been 

transported from slightly farther away due to the deep drift layers which cover the bedrock 

there. The coal bell pits found around the area could also be from this period as this is when 

the practice began. In the medieval period stone transport was very expensive, so the evidence 

would suggest that new quarries from this period are likely to be as close as possible to the 

major buildings they supplied, and due to the practice of licencing quarries, may have been 

more likely to have had a squared regular shape. Also, in this period there was a small 

population of pastoralists farming in the central sector whose dwellings are unlikely to have 

needed major stone quarrying. The quarries and mineral workings from 1000 – 1500 AD are 

most likely to be those close to major buildings from this period, and have a more regular 

shape. 

During the period 1500 – 1800 AD the tenant population was growing, and people had 

the right to take small amounts of building materials from the land they lived on. The conditions 

sometimes included levelling the ground after extraction to avoid disruption to the landowner. 

These quarries if left uncovered would be difficult to distinguish from Roman ones other than 

their small size. Commercial quarries also became more popular during this period particularly 

for bakestones, millstones and grindstones and these occasionally left a trace in local place 

names. These place names can be used to identify the purpose or date of a quarry based on the 

language used (old English or modern English). Another way to date quarries from this time is 
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to associate them with major events. The construction of the Military Road was fairly well 

documented, and the sources point to all of the quarries being very near to the road and in most 

cases backfilled afterwards to minimise disturbance to the farmers.  

The least complex period to separate from Roman activity is the modern period. From 

1800 we are fortunate that mapping and documentation are so accurate it is very easy to 

separate modern from ancient quarrying and techniques like machine cutters and blasting leave 

obvious evidence at the sites.  

Looking at the entire history of quarrying around the Wall up to the modern day might 

at first seem unnecessary or irrelevant beyond the Roman period, but it is a critical part of 

studying quarrying. As there are no absolute dating methods for this type of archaeological site, 

and relative dating usually requires excavation, finding ways to associate quarries with specific 

events and time periods is the only way to establish which of them are most likely to be Roman 

– and therefore associated with the construction of Hadrian’s Wall. The location of the Wall 

has been very fortunate as through time the region, especially the centre, has been sparsely 

populated and so quarries are still exposed and fairly easy to identify. The lack of urban 

development along most of the Wall has also meant there has been a minimal demand for stone 

which increases the chances that many of the quarries are in fact Roman in origin.  
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4: THE ARCHAEOLOGICAL EVIDENCE 

 
4.0: Introduction 

 

Fieldwork has been a very important element of this study as many of the quarries are 

unmapped, unrecorded and undated. Over forty of the quarries within the gazetteer have been 

visited in order to examine the various types of evidence present in them. Some of these sites 

were known to be Roman, some known to be modern and most were of unspecified date. 

Modern sites were visited to be compared to those of unknown date. Many are covered by a 

layer of earth and vegetation, but large spoil heaps could still be found nearby, while others 

have exposed faces, with toolmarks, wedgeholes and inscriptions. The evidence collected in 

this study can be split roughly into seven types: inscriptions, iconography, tools and toolmarks, 

wedgeholes, cut-stone/stone blocks, spoil–heaps, and miscellaneous (specifically a carved 

stone object found in a quarry). This chapter will combine the new data gathered for this study 

with evidence from the extensive programmes of excavation which have occurred over the last 

decades and in doing so present a picture of the Wall’s quarries as they exist today.   

The chapter will be split into four sections. The first will compile evidence from a range 

of sources on the stone types used in the construction of the Wall. This will include not only 

the standard building materials – sandstone and limestone – but also the more sparsely used 

stones found in specific buildings of the forts, such as tufa and quartz microgabbro (4.2). The 

section that follows will look at the toolmarks and other evidence at the quarries and use them 

to reconstruct the most likely quarrying methods. The quarries range significantly in size and 

shape and it appears that no one single approach was taken to extracting the stone (4.3). Once 

a better understanding of the stones being used in the construction of the Wall and the forts, 

and the methods used to obtain that stone has been obtained, the chapter will look at the 

quarrymen. The iconographic and epigraphical evidence will be examined to understand who 

was working in the quarries during the construction of Hadrian’s Wall (4.4). The final and 
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largest part of this chapter will be a description of the quarries themselves. The quarries which 

have sufficient evidence to be of certain ancient date will be given the most in depth 

descriptions, followed by several of the others which are unknown in date or modern. All of 

the quarries have been divided into categories on the basis of the the likelihood that they are 

Roman in date. The system for this will be explained below and a full list of their rankings can 

be found in the gazetteer (4.5). Other major studies of quarried landscapes have taken similar 

approaches to categorising sites, with Gutierrez (2009) and Elliott (Elliott 2018) being recent 

examples.  

 

4.1: Materials 

 

The materials used in the Wall are mentioned in many sources in varying levels of detail; the 

descriptions in most cases refer to a specific fort or stretch of Wall, and in some cases a 

theoretical provenance is proposed by the author. For this section, many of these partial 

accounts of the Wall’s materials have been consulted and consolidated so that a comprehensive 

account of the current thinking on the stone types used in the construction of Hadrian’s Wall, 

and where they can be found, can be seen in one place.  

 Over the last 200 years, historians, antiquarians and archaeologists have written 

numerous accounts of the Wall which touch on its geological composition (Hodgson 1822; 

Collingwood Bruce 1867; Johnson 1997; Hill 2004). Only the more recent accounts however 

use specific and accurate modern geological terminology. As a later chapter in the thesis will 

focus on petrological results, I aim to use consistent and up-to-date geological language 

throughout and for this reason the most recent publications on each fort or stretch of Wall will 

be focused on in this chapter. The component of the Wall for which we have most data is the 

curtain itself.  
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4.1.0: The Curtain Wall 

As the geological environment changes along the Tyne-Solway isthmus, so do the materials 

used for the Wall. The core of the Wall often shows the most variance as it was less necessary 

to use high quality materials and the stone was not cut into regular shapes. Johnson (1997) has 

made note of several instances along the Wall where the core contains mixed materials taken 

from a nearby source. Near both Poltross Burn and Tipalt Burn water rounded cobbles can be 

seen among the core material which is very likely to have come from the riverbeds, and the use 

of quartz microgabbro (aka dolerite / whinstone) in the core along the Whin Sill crags follows 

the same practice of using what was close at hand (Johnson 1997: 9-10). These examples 

highlight the difference in the materials used in the facing and the core. The river cobblestones 

and quartz dolerite are quite different than the softer sandstone of the facing, but it has also 

been suggested that at the parts of the Wall where both the core and face are entirely sandstone 

a discrepancy in quality is also present. One of the earliest accounts to mention a difference 

between the material of the core and facing stones was Hodgson (Hodgson 1822) and he also 

offered a potential provenance. Hodgson states that the core material in the central sector is 

mainly sandstone which has been taken from the many sandstone outcrops nearest the Wall, 

while the facing stones have a more specific origin:  

“…much of the ashlar work, have been taken from stratum on the north side of the 

Wall, and similar to that in the recesses called the King's and Queen's caves” (Hodgson 

1822: 263) 

The King’s and Queen’s Caves are now known as King’s Crag and Queen’s Crag and are listed 

as such in the gazetteer. There is a very large quarry at Queen’s Crag which has been dated to 

the Roman period through an inscription (RIB 3331). Hodgson’s discussion of the materials 

implies that there was a knowledge within the Roman army of which stones were more suitable 

for cutting and shaping (higher quality and easier to work with). The stone which was easier to 
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work was cut and used for the facing, while the other stones – from nearer sources – were 

broken into rubble and used for the core. Sandstone is abundant near the Wall in the central 

sector where it outcrops and can be found exposed along river valleys. Given the difficulties in 

transporting stone over long distances (see chapter 6) and the abundance of nearby materials it 

seems most likely that the stone for the curtain wall was largely taken from the nearest source 

rather than the highest quality source. This seems especially relevant to the western sector 

where the absence of stone resulted in the building of a turf wall to avoid the difficulties of 

moving the stone westward. Another early source – Collingwood Bruce, certainly believed the 

contrary. That the Romans had knowledge of higher quality stone and were willing to go greater 

distances to obtain it – “The stone employed in building the Wall and stations were very 

carefully selected. When good were to be had near at hand, they were taken; but those of 

inferior quality were never used to avoid the labour of bringing better from a distance.” 

(Collingwood Bruce 1867: 80). Only petrological testing can tell us whether this is really the 

case, and there have not previously been any studies doing petrological testing on the building 

stones of the Wall. There have been studies looking at limestone used in the mortar and these 

will be discussed below.  

 During the excavation program at Hadrian’s Wall from Steel Rigg to Housesteads from 

1982 to 19891, the organisers were approached by the Building Research Establishment (BRE). 

The BRE made a request to take cores from the newly exposed standing remains of the Wall 

in order to study the mortar composition. Their goal was to use it as an analogy for designing 

modern durable mortars for purposes such as nuclear waste disposal due to the longevity of the 

Wall’s materials (Raymont and Pettifer 1987: 2). Their application was granted, and two cores 

were taken and tested using Scanning Electron Microscopy (SEM), Electron Probe 

 
1 Organised as a joint effort by the National Trust and English Heritage (now Historic England) and done under 

the direction of Jim Crow.  
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Microanalysis (EPM) and thin-section. The testing revealed a chemical component Calcium 

Silicate Hydroxide gel (CSH gel) which can only be created under specific circumstances 

(Crow 1989: 45). The most likely source of this in ancient mortar was large quantities of chert 

within the limestone, and traces of chert were identified in thin sections. Usually when creating 

hydraulic lime mortars the Roman army could use brick or volcanic material as a pozzolanic, 

but in the absence of this material the CSH gel would create a similar effect. The BRE then 

looked at the local limestones and found that the Four Fathom Limestone was the closest 

limestone that was chert bearing and so identified this as the most likely source. This evidence 

suggests that the qualities of this limestone were known to the builders, and it was chosen over 

other nearer stone sources which did not contain chert (Crow 1989: 45).   

 It is important to note that this section of Wall, and the mortar within it have been dated 

to the Severan rebuilding phase in the late 2nd / early 3rd century (Crow 1989). It is very likely 

that as the Roman Army had been present around the Wall area for some time before this 

rebuilding period, they had become familiar with this particular limestone and is properties.  

 The use of limestone at the Wall was very different than the use of sandstone and so 

this example of materials being specifically selected may not apply to the building stones 

themselves. The limestone has been crushed and burnt for mortar production and achieving a 

strong hydraulic mortar would have been crucial to the Wall’s integrity. The sandstone needed 

to be cut, shaped, transported and then positioned in a way which exposes it to the elements. 

The stone’s weight, suitability for cutting/working and durability in freezing weather would all 

have been important considerations. It is possible that certain stones were examined by the 

masons and quarrymen of the army for these characteristics and stones were then chosen for 

specific tasks based on this. And as might be the case in the above example, the stone being 

used in the later iterations of the Wall’s history might have had more specifically selected stone 

due to a more intimate knowledge of the local materials.  
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4.1.1: Forts – Vindolanda 

A recent smaller scale study at Vindolanda lead by Mike McGuire (McGuire 2011, 2012) was 

able to take enough samples from dated contexts to see how the stone use changed through 

time. The stone samples were thin sectioned and examined for their K-Feldspar content and 

then tentatively paired with quarries in the nearby area. The samples showed that in the various 

phases of rebuilding at the fort, stone was mainly quarried from the two major quarries on 

Barcombe Hill, and in the Antonine period from a quarry in the Cockton Burn valley (McGuire 

2012: 30). There does not seem to have been a specific effort to use improved quality stone 

through time or to carry stone from a further distance than absolutely necessary, as in certain 

periods a stone known for weathering particularly badly was reused from an earlier phase rather 

than opening new extraction sites (McGuire 2012: 30). McGuire also observed that the vicus 

of the fort was built of more varied materials and from different sources which would suggest 

that the inhabitants of the vicus sourced their own building stone rather than being supplied by 

the army’s quarrying efforts, and often chose not to build in stone at all.  

4.1.2: Arbeia 

Another example of stone use varying through time can be observed at the eastern end of the 

Wall, in the granaries of Arbeia. In Jeffrey Rickman’s comprehensive study of Roman 

granaries (Rickman 1971) he describes how the military examples at Arbeia (in South Shields) 

were rebuilt three times from three separate stone sources. The first was built in the Hadrianic 

period from magnesian limestone sourced in the Marsden quarry area (Q121 ‘Marsden’ in 

gazetteer). The second was an Antonine period granary, built of a pinkish sandstone from the 

Dean Quarries (Q116 ‘Dean’ in gazetteer). And the third and final iteration was a series of 

Severan granaries built of sandstone from Gateshead Fell (Q117 ‘Wrekenton’ in gazetteer) 

(Rickman 1971: 231). Rickman suggests that this change of material was due to the unit 

stationed there discovering new and higher quality stone in the area, opting to utilise it over the 
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limestone as the limestone can be more difficult to work with. The materials and their origins 

were confirmed during the research on Wearmouth and Jarrow during petrological testing 

(Turner, Semple and Turner 2013: 87-91). The source of the limestone was much further away 

than the sandstone quarries and so the new sources may have been favoured for their proximity. 

This rebuilding seems to suggest a greater knowledge of the available local material developed 

through time at Arbeia, and it is possible that the sandstones were chosen specifically because 

they were easier to work with.  

Turner, Semple and Turner’s work on Wearmouth and Jarrow was done to understand 

the stone sources of the medieval monasteries, which included reused Roman stone. The 

authors identified and tested stone from Arbeia and quarries in the nearby area, and as a result 

shed new light on the Roman stone sources despite this not being the original focus of their 

study. They concluded that several areas of quarrying around the Tyne and Wear region were 

employed including Carley Hill, Heddon on the Wall, Dean, Wrekenton, Windy Nook, Bearl, 

Heworth and Marsden (Turner, Semple and Turner 2013: 87-91). It seems that Rickman’s 

observations on the materials of the granaries are true of stone use throughout the entire fort. 

The earliest Hadrianic buildings at Arbeia used magnesian limestone from the Ceadon Hills, 

for both squared rubble walling and core rubble. In this same period, a course grained sandstone 

was used for architectural stone elements - colonnades of the headquarters building, drains and 

strong room blocks. This stone is very similar to that found at Heddon on the Wall and may 

have been transported from there (Turner, Semple and Turner 2013: 87). Further into the 2nd 

century a pinkish to red sandstone with dark red micaceous fractions from middle coal 

measures was used, and after this the very pale brown medium grained sandstone quarried at 

Wrekenton was used (Turner, Semple and Turner 2013: 91). The authors also identified stone 

used specifically for monumental architecture - a reddish brown sandstone from the upper beds 

of 70 Fathom Post in the Wrekenton-Springwell area was used for memorials and altar stones, 
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and a pale brown variety of the same stone extracted at Hedgeworth was used for monument 

and artefact production. Additionally, a courser grit sandstone was used for architectural 

elements which needed to be more durable - millstone grit from Heddon and Bearl quarries, 

was found at the base of east gate and granary portico doorframes, altars, steps, and quern 

stones (Turner, Semple and Turner 2013: 91). This work is undoubtably the best on Hadrian’s 

Wall’s stone sources to date, as it provides specific geological descriptions of the stone types 

being used, and also recognises stone use changing through time, and stone types being used 

for specific purposes.  

 

4.1.3: Housesteads 

While there is a great deal of information available on the materials in the curtain wall and at 

Arbeia, there is a surprising deficiency in data on some of the other forts. The most recent 

major excavation report on Housesteads fort (Borcovicium) (Rushworth et al. 2009) includes 

an extensive discussion on the masonry, architectural details and stone small finds. Detailed 

descriptions and dimensions are given for around 120 separate objects, but unfortunately no 

information on the types of material is presented – no distinction between sandstone, limestone, 

quartz microgabbro or others – for the architectural masonry. To any person who has visited 

the site it is clear that sandstone was the predominant building material and it may just have 

been excluded as assumed knowledge, however differences between the grain size, and the 

colour would have been useful to include. Unfortunately, as can be common in the 

archaeological study of stone, more attention has been paid to the stone types of the small finds 

and luxury/imported materials. Jewellery and other small unidentified objects of lithomarge, 

granite, amber, jet, slate, micaceous sandstone, pink sandstone, fine sandstone and whinstone 

are described, and the quernstones are of both Mayen lava and sandstone (Rushworth et al. 

2009: 480). While this is standard practice among the reports on the forts of the Wall, the 
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Housesteads volumes contains a section the others do not, one devoted to extractive industries. 

The long irregular quarries which run along the tops of the escarpments to the south of the 

Whin Sill are described here, they vary greatly in size (3-35 m long), and are sandstone 

quarries. Some tracks have been identified at the site which may have been used to transport 

the stone – one runs behind the current information centre. It is also noted that the quarries 

disappear roughly 390 m of the farm access road where it crosses the escarpments (Rushworth 

et al. 2009: 248) and the reason for this may be that the sandstone changes in character at this 

point, the beds become very thin and irregular and it would have been an inferior building 

material (Rushworth et al. 2009: 248). There has also been some extra attention on Housesteads 

due to its limekiln, the only one of Roman date in the Wall area (Hill 2004: 64). A map of the 

potential sources of limestone near the fort is provided in the English Heritage Book of 

Housesteads (Crow 1995). It is very likely that some of these quarries supplied the fort at 

Housesteads, however the author suggests there is a need for petrological testing to improve 

the knowledge of extractive industries here (Rushworth et al 2009: 248).  

 

4.1.4: Wallsend 

Two major publications have been produced on Wallsend (Segedunum) in recent years. One 

on the excavations from 1975-1984 (Rushworth and Croom 2016), and one on the excavations 

from 1997-1998 (Hodgson 2003). Both books include a description of the stone finds – 

architectural details, inscriptions, sculpture – by Croom. In Hodgson’s publication a small 

number of these item descriptions include information on the materials used. One inscription 

is carved in buff sandstone, a statue of a head has been executed in 'local' sandstone (no specific 

origin is suggested), and some chamfered stones and gutter stones are described as 'sandstone 

and burnt sandstone' (Croom in Hodgson 2003: 184). In Rushworth and Croom’s book on the 

subject the stone types used receive slightly less attention; the building materials section 
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describes all items listed as sandstone (Croom in Rushworth and Croom 2016: 3-8). While 

these excavation reports from Housesteads and Wallsend represent massive undertakings by 

archaeologists and the information presented in them is undeniably useful, the missing 

information on stone descriptions means it is not possible to see the changes in stone use 

through time or for specific architectural elements as well as we can at Arbeia. 

 

4.1.5: Birdoswald  

Birdoswald (Banna) is the only other fort to have undergone extensive excavations in the last 

few decades. The stonemasonry is considered in slightly more detail here than at Housesteads 

and Wallsend, potentially due to this being the location of the only known fine ashlar work on 

the Wall. Hill (in Wilmott 1997) describes a narrow chamfered plinth below a series of courses 

of fine ashlar. The stone of the plinth is a hard fine grained greenish-blue sandstone and the 

stone of the ashlar courses above the plinth were a buff sandstone, slightly courser but still fine 

grained. Hill suggests that the ashlar work on this part may potentially have been reused from 

another structure, such as a monument or statue base, and that the stone of the plinth and the 

stone of the ashlar were both originally intended to be placed in different locations (Hill in 

Wilmott 1997: 103-104). A section of excavated curtain wall from near the porta principalis 

also includes stone which has been reused, Hill explains that the cramp holes in the stones did 

not relate to the adjacent stones which shows they were recycled from another structure (Hill 

in Wilmott 1997: 184). Hill also states that the reused stones are very likely to have come from 

the bridge at Willowford as they match the stone of the bridge very well and the cramps are 

used to allow the stones to withhold lateral pressure - which was needed at the bridge but not 

in the wall. The horrea stone is described as being a fine grained sandstone. Other accounts of 

stone type at Birdoswald come from the small finds chapter – inscription, sculpture and 
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architectural elements are described as ‘local buff sandstone’ and ‘local red sandstone’ with no 

discussion of specific stone sources (Coulston in Wilmott 1997: 314-319).  

 

4.1.6: Chesters  

While there have been no recent major excavations at Chesters (Cilurnum), there are some 

interesting uses of materials which are worth noting here which were discussed by earlier 

writers. The bath house at Chesters is very well preserved and a survey was completed of it in 

1931. This survey by McDonald (McDonald 1931) noted that in the caldarium a different 

material was used to make the blocks of the vaulted ceiling. While the rest of the buildings are 

made of the expected materials in a Romano-British bathhouse – sandstone, tile, brick – the 

caldarium ceiling includes blocks of calcareous tufa. Unlike the Italian tufo which is a soft and 

light sedimentary stone formed from compacted volcanic ash, calcareous tufa is a porous form 

of calcium carbonate which builds up as a deposit of streams rich in calcium. It is common in 

limestone rich areas and often includes pieces of organic material (www.britannica.org 

accessed 7.3.19). 

 “Among the objects discovered lying inside E1 and E2 () in 1884 were a number of 

peculiarly shaped blocks of a material which Collingwood Bruce and Holmes describe as 

concrete, but which is really calcareous tufa, a variety of stone not unknown in Northumbrian 

geology. (footnote - Mr Hepple tells me it can be quarried near Haltwhistle).” (McDonald 1931: 

278 – 280)  

 This use of a local material which has properties very well suited for use in a ceiling 

vault, shows that there is a strong awareness of what is available in the local environment and 

what specific properties the stone has.  
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4.1.7: Discussion  

These reports highlight a serious gap in our understanding of the stone sources of Hadrian’s 

Wall. Very little is known about the specific stone sources for certain forts, or for specific 

sections of the curtain wall. Those studies which have begun to identify the quarries used – 

including Turner, Semple and Turner 2013 and McGuire 2011 and 2012 – have proven that we 

can use certain petrological methods to improve our understanding of stone use along the Wall. 

Some existing reports have looked at individual forts and proposed potential stone sources but 

these need to be confirmed through petrography, and the technology to do this does now exist. 

It is within the scope of this study to investigate some of the proposed stone sources and 

compare them to archaeological samples. However, getting more detailed answers about stone 

use through time, or stone use for specific purposes may not be possible. The petrological 

testing (Chapter 5) will investigate the potential sources of stone based on geochemistry, grain 

size and inclusions such as feldspar and mica, but cannot provide information on how easy it 

was to work the stone, how much it weighed or how well it weathered. Also, the number of 

samples is too small, and taken mainly out of context so cannot be dated to a specific building 

phase. This type of study would need to be undertaken by a larger scale project.  

 

4.2: Quarry Methods 

4.2.0: Tools and Toolmarks 

 

A good number of tools used in the quarrying process both at Hadrian’s Wall and around the 

empire have been discovered (Pearson, 2006: 53). Tools found at the Wall include axes, chisels, 

hammers, picks and iron wedges (Breeze 2006a: 91). As a result of this we have a good 

understanding of which tools performed which purposes in the stone extraction process. Blagg, 

Hill, Dworakowska, Pearson, Shirley, and Wootton, Russell and Rockwell all give good 
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descriptions of the tools used in stone cutting, and what functions they performed. For splitting 

the stone, wedges made from iron or wood would be placed into cut wedgeholes along natural 

bedding lines in the stone. In the case of iron wedges they would be hammered in to cause the 

stone to split, and wooden wedges would be soaked in water which causes them to expand and 

break the stone (Wootton, Russell and Rockwell 2013: 3). Examples of the holes which were 

used for wedges can be seen in the ‘wedgeholes’ section below. Quarry picks, axes and adzes 

would also have been used by the masons and quarrymen working at the Wall to extract or 

roughly shape blocks of stone (see figure 25) (Blagg 1976: 157). For dressing the stone, the 

tools necessary would have been mallets, point chisels for roughing out, flat chisels, and 

roundels for finer shaping (Shirley 2001: 111).  

 

Figure 25: “FIG. I. Roman Stonemason's Tools: (A) Pick, (B) Pick (Tatu), (C) Adze, (D) 

Adze (ascia), (E) Axe, (F) Drill, (G) Point, (H) Drove, (I) Claw-chisel, (J) Flat chisel, (K) 

Bull-nosed chisel. (Blagg 1976: 158).  
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Figure 26 (left): Marks from a point chisel mark the face of a quarry on the River Gelt. Figure 

27 (right): Perpendicular grooves are partially visible under lichen at Crag Wood quarry. Photos 

by author. 

Crow bars or levers were another type of instrument used in quarrying, placed under 

loosened block to lever them out (Stanier 2000: 23). The type of stone being worked on would 

also have called for different methods of stone extraction. Stanier describes some of the 

different methods employed for different stone types: 

“For softer rocks, including some sandstones and limestones, the technique of picking 

out a long channel was employed from Roman times to the early twentieth century.’ 

(Stanier 2000: 24) 

Toolmarks were visible at a large proportion of the sites visited for this project, and 

they appeared in various forms. In some cases lines had been marked out, possibly to indicate 

the line along which a block was to be split. In others were large, flat areas which had been 

worked with a point chisel, or areas which showed long perpendicular lines (although these 

can occasionally appear naturally in the stone). Drilled holes were found, which are useful as 

an indicator of later quarrying using blasting. And at the quarry at Crag Wood, a large block 

appears to have been given a smooth surface and curved sides, although it is possible that it 

was quarried out in this shape by chance; it certainly does not appear to be natural. A final 

stone, found at a quarry at Grandy’s Knowe, appears to have been partially hollowed out using 

a flat ended chisel. (see figures 26-32). 
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Figure 28 (left): A straight line has been cut across a block at Crag Wood quarry. Figure 29 

(right): Lines cut into whinstone at a quarry near Walltown. Photos by K. E. A. O’Donnell. 

Figure 30 (left): Some drilled holes at the quarry listed in the gazetteer as ‘Thorngrafton Common 

5’. Figure 31 (right): The perfectly flattened surface of an unusual shaped block at Crag Wood 

quarry. Its shape and finish make it appear to have been a more significant piece of ashlar 

masonry, but it will be impossible to tell without excavating it to see its whole shape. Figure 32 

(below): marks from a point chisel used to partially hollow out this stone at Grandy’s Knowe. 

Photos by author. 
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4.2.1: Wedgeholes 

Wedgeholes were found at many of the quarries which were visited in the field alongside 

toolmarks. Fortunately, some of the quarries which still showed them were known to be either 

modern or ancient and in this case they can be compared to one another to see if any changes 

can be seen over time. It was also possible to find wedgeholes in each type of stone which was 

studied – sandstone, limestone and whinstone, and differences in each of these are also visible 

(see figure 33 - 36). 

 

 

 

 

 

 

 

 

 

 

 In Stanier’s book, ‘Stone Quarry Landscapes’ he gives an illustration of the various 

shapes and sizes of wedgeholes from quarries around England (see figure 37). And now that 

the locations of these marks are known, it may be useful to produce a similar image in the 

Figure 33 (top left): Wedgehole from Comb Crag. Figure 34 (top right): large boulder 

found near ‘Carrawburgh 1’ quarry with wedgeholes. Figure 35 (bottom left): Line of 

wedgeholes from limestone quarry ‘Haltwhistle Burn 2’. Figure 36 (bottom right): 

Wedgehole from whinstone quarry ‘Walltown 2’. Photos by K. E. A. O’Donnell. 
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future of the wedgeholes near the Wall, so that they may be compared by size and depth, in the 

hope that it might suggest differences between modern and ancient practices. 

 

The wedgeholes shown in the images above, and the many others which could not all 

be shown here, do show some variations in the wedge shapes and the stone-types. The dolerite 

holes seem to be more rounded and deeper, compared to the long thin wedgeholes seen at the 

sandstone quarries. The wedgeholes shown from the limestone stone quarry above, were 

actually placed vertically through the stone, perpendicular to the grain instead of parallel to it, 

which is not a feature seen at the other quarries. At Barcombe Down, a series of three 

wedgeholes run vertically across the quarry face, but this was to take advantage of a natural 

fissure in the rock (Blagg 1976: 154).  

 

4.2.2: Cut-stone/stone blocks 

The next category of evidence visible at the quarries around Hadrian’s Wall are the large cut 

blocks of stone which have been abandoned at the quarry sites, and the often dramatic negative 

spaces they leave behind in the quarry face. While they are not dateable, they do provide 

Figure 37: After Peter Stanier, 2000. A comparative illustration of 

wedge holes from quarries around England. 
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enough evidence to distinguish between sites which have been quarried and those which are 

natural outcrops. This is particularly useful at sites which have been identified by satellite 

imagery and are not listed as quarries on any maps. These stones vary from small, irregular 

shaped blocks to much larger ones, 2-3 metres in length. The images that follow demonstrate 

the variety of evidence available at the sites (see figure 38 - 41). 

 

 

 

 

 

 

 

 

Figure 38 (above): A stone block has been split from the 

rock and left in situ at Carrawburgh 1. Figure 39 (right): 

Stone has been quarried out leaving a dramatic 

overhang at Crag Wood. Figure 40 (below left): A large 

block which seems to have had smaller pieces removed 

from it at ‘Thorngrafton Common 5’. Figure 41 (below 

right): Lumps of various sized stone have been removed 

from this quarry ‘Haltwhistle Burn 9’. Photos by author. 
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4.2.3: Spoil–heaps 

One feature which quarries are never without are large piles of waste stone or other excavated 

material which was not useful to the quarrymen. Once again these cannot be dated, but the 

degree to which the stones in the rubbish heaps have been weathered or overgrown can at least 

give a relative picture of their age. The railway sleeper quarries opened in the mid-19th century 

have particularly dramatic piles of stone associated with them, most likely because blasting 

was used to remove the stone which creates a lot of waste. As they are of known date they 

provide a useful reference for how much the stone has weathered in the last centuries. (see 

figure 42 - 44). 

 

 

 

 

 

 

 

 

 

 

 

Figure 42 (left): Dolerite 

rubble left by blasting at 

Walltown. Figure 43 

(below left): An overgrown 

pile of rubble at 

‘Haltwhistle Burn 9’. 

Figure 44 (below right): 

Waste pile at the railway 

sleeper quarries on 

Barcombe Hill. Photos by 

author. 
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4.2.4: Miscellaneous 

A miscellaneous category has been added to this section to include a find which was discovered 

during the research for this project. At Crag Wood quarry, located half a kilometre away from 

the Wall at Planetrees, a carved stone trough was discovered. It was sited about twenty metres 

from the face of the quarry near some larger boulders. After removing some moss filling the 

inside of the trough, tool marks became visible from what seems to be a point chisel in the 

basin. It seems that the item was abandoned before completion, as marks have been made 

around its edge as a guide for the person carving out the centre and only half of it has been 

hollowed out. It is not particularly large in size, at 1.35 m long and the hollowed end of the 

object is only around 10 cm deep (see figures 45 and 46). 

 

 

 

Figure 45 (above): Illustration 

of the trough. 

Figure 46 (left): Photograph of 

the trough at Crag Wood.   

Photograph and illustration by 

author. 
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The quarry itself it not of known date, it is not listed in the BGS database, and in fact 

has not been listed as a quarry on any map up to the present time. It is very visible from the 

Wall at Planetrees, and is surely known to archaeologists familiar with the Wall area, but as no 

inscriptions exist on its face and no dateable artefacts have been discovered at the site it is not 

possible to determine its age at this time. It also lies near to a 19th century farm house and the 

possibility that it was quarried more recently cannot be eliminated. Two main possibilities for 

the function of this item are apparent. The first of which is that it was intended to be a water 

basin. Animals would have been needed at a quarry site, and sheep are present in the field now, 

so it might have been meant as a trough for drinking water for the animals. Similar, although 

deeper, stone water troughs can be seen around Housesteads fort (see figures 47 and 48). 

The second possibility is more directly linked to the quarrying process. The quarrymen 

working at this site would have been using metal tools which needed regular repairs, and in 

order to harden the iron of the tools, a blacksmith would quench the reworked part of the tool 

in a water bath (Hornblower et al 2012: 939). The technology of hardening metal with cold 

water certainly existed at this time, and was even described in Homer’s Odyssey: 

Figure 47 (below left): Latrines at Housesteads Fort, round and rectangular water troughs. Figure 

48 (below right): Outside Housesteads Roman Fort, on the left is a rectangular object roughly the 

same size and shape as the one at Crag Wood. Photos by author. 
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‘Just as when a smith plunges into the cold water a great axe-head or adze to treat it-for 

this is what gives strength to the iron-and it hisses fiercely, in the same way the Cyclops’ 

eye sizzled around the olive stake.’ (Homer, Odyssey 9.391-394) 

However, as the trough is unfinished, it is unlikely it was ever used for its intended 

purpose. There certainly would have been a blacksmith on site, the stone here is hard sandstone 

and the workmen’s tools would need regularly reworked.  

A second type of evidence could not be included in the other evidence categories and 

this was trackways for transporting stone. Only one possible stone carting path was identified, 

and it was seen at the quarries beside the River Gelt. The very overgrown potential cart path 

was identified leading up and away from the river to the West.2 Although it is not possible to 

date, is it similarly overgrown to the Vallum at limestone corner (See figures 48.1 and 48.2). 

The path is not wide enough to easily allow a large cart drawn by two animals side by side but 

would certainly be wide enough for a smaller cart or a pack animal.  

 

 
2 The quarries on the west bank of the River are less well documented as they are on a private estate. These 

quarries also contain the altar with inscription RIB 1016 which was not accessible and two presumably 

Victorian carved faces which mimic the genuine Roman face carvings on the east bank. There was quite 

substantial 19th century quarrying on the opposite riverbank and this path may also be associated with that. 

Figure 48.1 Above: The Vallum at limestone corner. 

Photo by author. Figure 48.2 Right: The path which 

leads away from the quarry faces at the River Gelt. 

Photo by P. Gavin.  
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The path was found near an anomalous unnatural feature in the landscape which is 

potentially an extremely large quarry. It was not possible to visit this potential quarry in the 

field due to travel restrictions in 2020 and so it has not been examined for toolmarks and it is 

not included in the gazetteer. A map of the site can be seen in chapter 7.4.3. 

The miscellaneous category marks the last type of material remains to be examined in 

this chapter. Throughout it has been intended not only to present the evidence as it survives 

today, but also to look at what can be shown by studying it. As is stated by Dworakowska:  

‘An adequate description of a quarry should not consist, as it has formerly been 

practiced, merely in simple reporting of the presence of trenches, traces of wedge-holes, 

toolmarks, steep quarry faces and discarded products, and so forth. Science by present 

day standards requires that these remnants of ancient operations served as a basis for 

deciphering the engineering and economic tenets followed by the ancients in the 

establishment, organisation and operating methods of quarries.’ (Dworakowska 1983: 

36) 

For this reason, the section that follows will look at the quarries and suggest the quarrying 

methods which were used.  

 

4.2.5: Extraction Methods 

As there are a good number of quarries around Hadrian’s Wall with confirmed Roman date or 

very likely Roman date, it is possible to examine the toolmarks and negative traces of block 

removal to reconstruct the stone extraction techniques on the Roman period. The evidence as 

it survives in the quarries of Hadrian’s Wall leads to the identification of three distinguishable 

quarry types with slightly varying extraction methods. The first is the shallow-faced quarry. 

Due to the gentle sloping hills surrounding large parts of the Wall area, these are potentially 

the most common quarry type, characterised by a long, low main face (less than 2 m) and a 
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shallow sloping profile (see figure 49). Stone from these quarries is extracted using a stepped 

method, which can be seen quite clearly at Fallowfield Fell Quarry and many of the quarries 

near Housesteads. Fallowfield Fell was formerly the site of the inscription RIB 1442, which 

has now been removed and stored at the museum at Chesters. Since the inscription had survived 

before it was removed, it seems unlikely that further modern quarrying has occurred on the 

main face. Blocks have been removed or half-removed from all along the surviving face of 

uniform size. The method used to extract the blocks is traditional of Roman quarrying (Bessac 

1996 and Gutierrez 2009): once the front face of the block is exposed, channels are cut using a 

saw (on softer stone) or pick on either side of the block, then a narrow trench is cut  along its 

back side. Once all of the sides are cut out wedges are placed along the bottom of the front face 

and hammered in to separate the block from its bed. Finally, a crow bar is placed behind the 

block and used to lever it out of its position and push it forwards (see figure 50).  

 

 

 

 

 

 

 

 

 

 

Figure 49 (left): Illustration of Fallowfield Fell. 

Figure 50 (right): block extraction technique, after 

Monthel 2002 (fig 65) also in Gutierrez (fig 294). 
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Although the slope descending from the face is now covered in a thick layer of soil and 

vegetation, the lower level of the stepped face can be seen at some points. The illustrations 

below show the pattern used to remove the stone (figures 51 and 52). Figure 51 shows a 

simplified diagram of the stepped pattern used at this quarry, and figure 52 is an illustration of 

a section of the quarry face which had a block already partially cut. The dotted line represents 

the size of the finished block, and the holes at the base of the block show roughly where wedges 

would need to be inserted. At this quarry the tool used for cutting a channel seems to be picking, 

but the condition of the stone makes it very difficult to tell what shape of pick due to 

weathering. Plates 53 and 54 show two stages in the process, first a line is marked out with a 

pointed chisel, and then a pick is used to cut out the channel.  

 

 

 

 

 

 

Figure 51 (above left): Simplified step pattern. Figure 52 (above right): illustration of a section of the 

quarry face at Fallowfield Fell. Figure 53 (below left): Chiselled line delimiting the size of the block to 

be removed at Fallowfield Fell. Figure 54 (below right): Partially finished channel at Fallowfield Fell. 

Photos by author. 
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 The second category of quarry frequently seen around the Wall is the high-faced quarry. 

These can be seen on the steeper slopes or cliff faces, such as Queen’s Crag or Crag Wood. 

The faces of these quarries vary in length but have a higher face (2 m+) which necessitates 

extracting blocks vertically before stepping back further into the stone. Similar to in the shallow 

faced quarries, here the Roman quarrymen were extracting uniformly sized large blocks from 

the face before moving them away to break down. The zig-zag pattern in the quarry faces can 

be seen clearly from above (see figure 55).  

 

 The higher faces of these quarries leads to a choice of either removing blocks moving 

downwards from the top of the face, or removing them from the bottom upwards. Removing 

blocks top-down would certainly be the best way to work if using a crane. When the quarry 

faces away from the Wall or direction it needs to travel, lifting the stone up and out of the 

quarry would be a practical method to use. Extracting the stone and taking it downhill from the 

quarry was the other choice which could work with either method in theory. Removing it from 

below and leaving an overhang to be removed seems to be the most dangerous method as it 

Figure 55: Aerial Photo of Queen’s Crag. 
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would mean the final block drops to the ground and it would be very difficult to control this 

movement. The overhangs left behind are likely a result of a last minute need for a few extra 

blocks, where the extra labour of overburden removal is not seen as necessary. Some of these 

high faced quarries have been left with overhanging rock, including two with Roman 

inscriptions on the face below (Queen’s Crag and Comb Crag); it seems that this was something 

only done at the quarry in the final stages of its exploitation. Once as much good workable 

stone as possible had been removed from the quarry, the final blocks were taken without 

removing the overburden and precarious overhangs were left protruding from the face. The 

workmen left their marks on the rocks in the forms of inscriptions and iconography, and then 

the sites were abandoned completely (see figures 56 and 57). The illustrations below show the 

process of stone removal at a higher faced quarry, figure 58 shows the face of Crag Wood 

which in reality is obscured by tree growth and figure 59 is a simplified diagram of the order 

of block removal at a quarry in the final stage of exploitation.  

 

  

 

Figure 56 (left): Comb Crag with around 1 m of 

overhanging rock above the lower face. Figure 57 

(right): View out from underneath the overhang at the 

site of RIB 3331. Photos by author. 
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The final type of quarry is the riverbank quarry. There are a number of small and large 

rivers through the Hadrian’s Wall area, the North Tyne and the Eden being the most significant.  

There are two major Roman riverbank quarries dated through inscriptions, Comb Crag and the 

Gelt quarries, as well as a number of potential sites such as Chesters N. Tyne. The soft 

sedimentary rock common in the Wall area has been eroded by the rivers and formed deep 

valleys with high faces of naturally exposed stone. This gives the riverbank quarries the same 

challenges as the high-faced quarries, but the techniques to remove stone from the quarries are 

unique. It has been suggested previously that stone was removed from these sites by water 

(Parsons 1990: 3), but only the River Eden is really a large enough river to carry the stone north 

towards the Wall. The River Irthing beside Comb Crag and the River Gelt beside the Gelt 

quarries are both too shallow today to support a barge carrying stone. It is possible that the 

water level was higher in ancient times, but this is unlikely as the quarry faces go right down 

to the current water level which would have left them submerged. Comb Crag is in an 

interesting position in the tight bend of a river. The approach taken there was to split the high 

face into two levels, so that men could work on removing stone at both areas simultaneously 

(see figure 60). It seems that both sides of the crag were worked, but the majority of stone was 

taken from the eastern side. The ground above the quarry faces slopes down towards the river 

Figure 58 (left): Illustration of the face of Crag Wood Quarry. Figure 59 (right): diagram of 

the order of stone removal before quarry is abandoned. Figures by author. 
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with a narrow path along the top. This seems like the best path for removing the stone, carrying 

it away from the bottom of the faces and then moving it up the hill towards the Wall by a small 

animal drawn cart. It is also possible that the stone was lifted out by crane, but the narrow path 

would have been a precarious place to balance substantial machinery (see figure 61). 

 

 

 

 

 

 

 

 

Based on the evidence at the largest Roman quarries at the Wall it seems that water carrying 

was not used as the main method of transportation despite several of the sites lying on rivers 

edges. In most cases the river is either too shallow or flows in the wrong direction, carrying 

stone further from the Wall. The River Eden is one example which is large enough to support 

stone transport, and the River Tyne close to Newcastle could certainly also carry stone barges 

but there is no evidence at any of the Roman river quarries for jetties, weirs, dams, or other 

water access points.  

 The next section will move away from looking at quarrying methods and begin 

discussing the inscriptions and iconography left on the quarry faces by the quarrymen.  

 

 

 

 

A 

B 

Figures 60 and 61: left shows the direction of travel of stone away from the quarry 

face, right shows (A) the stone being carried up the path by cart and (B) a crane 

lifting stone to the path from above. Illustrations by author. 
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4.3: Inscriptions and Iconography 

4.3.0: Iconography 

The most frequently occurring iconography featured on the quarries of Hadrian’s Wall are 

phallic symbols. The quarries at Queen’s Crag, Fallowfield Fell, Barcombe Down, Gelt, and 

Shawk are all known to have had phallic imagery on them at some time in the past (Pearson 

2006: 47, 50; RIB 2020; Breeze 2006a: 231). The common interpretation of this is as a symbol 

of good luck or protection from the evil eye (Pearson 2006: 49) but they have also been 

associated with liminal or transitional spaces, trade and commerce, and protection from danger 

(Parker 2017: 117). Given the hazardous nature of quarrying it is very possible the phallus may 

have been used as a protective symbol. Derks, as discussed earlier (2.3), focuses on the fertility 

connection of the phallus and suggests it represents a bountiful supply of stone and perhaps the 

replenishment of the material.  

Other images have been found at the quarries, including animals and people, some of 

which are now lost. A carving of a bear, the symbol of the twentieth legion, was once visible 

on the face of the quarry at Barcombe Down, but no longer survives (Breeze 2006: 428). 

Another is the drawing of a stag which follows an inscription on a quarry next to the River 

Eden, the inscription mentions the legion XX valeria victrix (RIB 1005). The final type of 

carving on the quarries are human figures. One has been known for decades and depicts a 

human face which accompanies RIB 1008, (see plate 40). A much more recent discovery of a 

bust-portrait was discovered with the same cluster of inscriptions on the River Gelt during 

conservation works. This work has not yet been published and as such no detailed interpretation 

provided, but initial news reports suggest it represents a caricature of a commanding officer, or 

a soldier who has been injured in the quarry.3 The carving is beside a currently unlisted broken 

 
3 https://www.telegraph.co.uk/news/2019/02/27/hadrians-wall-archaeologists-discover-rude-graffiti-pictures/ 

https://www.thesun.co.uk/tech/8520532/roman-graffitit-soldiers-stone-hadrian-wall-cumbria/ 

https://www.bbc.co.uk/news/uk-england-cumbria-47380528 

https://www.telegraph.co.uk/news/2019/02/27/hadrians-wall-archaeologists-discover-rude-graffiti-pictures/
https://www.thesun.co.uk/tech/8520532/roman-graffitit-soldiers-stone-hadrian-wall-cumbria/
https://www.bbc.co.uk/news/uk-england-cumbria-47380528
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inscription which reads ‘…ONIUS’. The 3D scans from this conservation work are now 

available online4 and show this new carving in its context (see figure 62).  

In the MSc thesis which preceded this PhD the declining condition of these inscriptions 

was made clear (O’Donnell 2015). The rock face in the Gelt quarries is permeated with water 

and has begun to collapse. The project to preserve them digitally by the team at the University 

of Newcastle and Historic England is an excellent step and hopefully will be done at the other 

inscribed sites of the Wall. In the following section all of the inscriptions of the quarries will 

be discussed. The inscriptions are of particular importance as they are the only insight into who 

the quarrymen carrying out the works were, by listing their names and military units. They also 

provide the only dateable evidence for the quarries.   

 

 

 

 

 

 

 

 

 

4.3.1: Inscriptions  

Of the various types of evidence available at the quarries, inscriptions are often the most 

informative and usually the best (or only) way to confirm their date. The inscriptions have been 

a source of interest since their earliest mention in print in the early 17th century, but little recent 

work has been done to consolidate what we know about the. In addition to being useful for 

 
4 https://sketchfab.com/historicengland/collections/written-rock-of-gelt 

Figure 62: Screenshot of the 3D model of quarry at the River Gelt showing a bust of a human 

figure, some abstract shapes, and a new inscription. 

(https://sketchfab.com/historicengland/collections/written-rock-of-gelt) Copyright Historic 

England. 

https://sketchfab.com/historicengland/collections/written-rock-of-gelt
https://sketchfab.com/historicengland/collections/written-rock-of-gelt
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reconstructing ancient organisational hierarchies, inscriptions of this type provide an insight 

into the lives of individuals living and working in the Roman empire who would not have been 

described by ancient authors, particularly in these remote frontier zones where there are sparse 

historical sources (Keppie 1991: 9). Over the course of the last four years the author has taken 

time to visit each of the inscriptions in the field. Thirty inscriptions in total are recorded in the 

Wall area and their subject and style vary greatly. In the Roman Inscriptions of Britain 

catalogue, thirty inscriptions are listed from the quarry sites: 

• Crowdundle Cumbria, RIB 998-1000 

• Shawk, Cumbria, RIB 1001-1003 

• Wetherall, Cumbria, RIB 1004 – 1006  

• Gelt, Cumbria, RIB 1007 – 1016  

• Comb Crag, Cumbria, RIB 1946 – 1952 and 3452 

• Chesters, Northumberland, RIB 1442 

• Haltwhistle Burn, Northumberland, RIB 1680 

• Queen’s Crag, Northumberland, RIB 3331 

 

Each of these sites was visited by the author and a total of 12 were found and 

photographed; three others survive but could not be reached to photograph, and there are a 

small number of newly discovered inscriptions as part of the previously mentioned 

conservation program which have not been published to date but survive in situ.  

As it stands, the RIB gives the best account of the inscriptions as they survive in the 

quarries. In the majority of publications, the information curated by that catalogue is used as a 

reference by authors who were unable to visit the sites. In some cases other writers have made 

their own attempts to search for the inscriptions with mixed results. No photographs of the 

inscriptions present at Comb Crag have been published in books or articles on the subject which 

may be an effect of earlier bias towards the significance of the Gelt inscriptions. 

Misconceptions about the significance, and even condition of the inscriptions have been present 
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in literature since the early 19th century and echoes of this can still be seen today. In his work 

‘The History of Northumberland’ Hodgson dismisses several of the inscriptions –  

‘We have not thought it necessary to notice the rude letters carved upon the Combe 

Crag, which more probably were meant to commemorate a mechanic or a peasant than 

an emperor.’ (Hodgson 1820: 55).’  

The Comb Crag inscriptions were neglected from inclusion in a number of important 

publications on the Wall from the 18th and 19th century and, perhaps as a result of this, they are 

far less well recorded than the Gelt inscriptions and are mentioned far more sparsely in modern 

sources. Although no reason is usually given for their omission, it might be suggested that it is 

due to the value of the information they present. Unlike those on the Gelt and Eden, none of 

the surviving inscriptions give names of emperors, consuls or legions and as a result cannot be 

used for more accurate dating. Perhaps of even more concern is that one source suggests none 

of the inscriptions survive at all: 

“Exposures identified in the past as Roman have since become so weathered as to be 

unrecognisable, for example the carved rock face at Coombe Crag, Cumbria, where the 

whole of the worked surface seems to have spalled off since the inscriptions were 

recorded 50 or more years ago.” (Parsons 1990: 2)  

 Naturally, if it is to be disseminated that none of the Comb Crag writing survives, it 

stands to reason that fewer people will seek them out to include them in research. This research 

should resolve this issue by looking at each of the surviving inscriptions and discussing where 

they are located, and their condition as well as any other relevant information. All of the 

inscriptions listed at every quarry were sought out for this thesis and their statuses will be 

described below. 
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RIB 998, CROWDUNDLE 

RIB 998 is listed as being partly complete, and that it has now been built into the wall of a barn 

at Underwood Farm, Milburn (RIB 2019)5 (see figure 63). The original transcription gives the 

names of two soldiers and their legions, Gaius Varronius, soldier of XX Valeria Victrix, and 

Aelius Lucanus, a hornblower of II Augusta: 

“G(aius) Varronius  

[.]essus leg(ionis) XX V(aleriae) V(ictricis)  

Ael(ius) Lucanus  

[co]r(nicen) leg(ionis) II Aug(ustae) C[…]” – (RIB 2019) 

  

 

RIB 999 – 1000, CROWDUNDLE 

The other inscriptions from Crowdundle, RIB 999 and 1000, are now lost.  

 

RIB 1001 – 1003, SHAWK 

These three inscriptions are all described as lost in RIB but were originally discovered in the 

1800s at Shawk quarry in Cumbria. They have been destroyed by more recent quarrying at the 

same site.  

 

RIB 1004-1006, WETHERAL 

The first of these inscriptions, RIB 1004, translated as ‘Maximus wrote (this)’ (RIB 2019) is 

preserved in the Tullie House Museum. The two other inscriptions are listed as being found 

beside this one; a longer inscription with an image of a stag to its right, and the Roman numerals 

‘II’.  These both survive in situ at the bottom of a steep slope near to the river bank. RIB 1005 

gives the name of a soldier of the twentieth legion Valeria Victrix, Condrausisius: 

Leg(ionis) XX V(aleriae) V(ictricis) Condrausisius 

(RIB 2019) 

 
5 These references refer to the online catalogue of the Roman Inscriptions of Britain found here 

https://romaninscriptionsofbritain.org/.  

Figure 63. RIB 998 - Reproduced from Machell, T., Carlisle Chapter Library MSS. iii p. 283; 

drawn by R. G. Collingwood, 1926. 
 

https://romaninscriptionsofbritain.org/
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RIB 1006 follows RIB 1005 and is simply the roman numerals ‘II’, (see figure 64). 

 

RIB 1007 – 1016, GELT 

Seven of these inscriptions (RIB 1008-1014) are part of the Written Rock of Gelt, undoubtedly 

the best documented group of inscriptions along the Wall. Some success was achieved when 

searching for these examples although they were difficult to access at the time of investigation. 

Three of the seven were found and photographed, and it is likely that others also survive but 

they are located in such a place that they were impossible to see at the time of investigation. 

The recent conservation work has removed the vegetation and more will now be visible thanks 

to this.  

Figure 64: RIB 1005 and 1006 on the banks of the River Eden, Wetheral, Cumbria. Photo by 

K. J. O’Donnell and recoloured by author. 
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 The first inscription RIB 1007 was not found and was last sought in vain in the 1940s. 

The second inscription, RIB 1008, was found intact. It mentions a vexillation of the legion II 

Augusta:  

‘vex(illatio) l<i>eg(ionis) II Aug(ustae) of(ficina) Apr(…)  

sub Agricola optione’ (RIB 2019)  

Associated with it is a small figure of a human face, which also survives, to the top left of 

inscription (Figure 65).  

 

 

 

 

 

 

 

 

 

 

It was not possible to move far enough away from the quarry face to photograph the 

inscription in its entirety, so it was photographed in sections and converted into a panorama 

which is quite badly distorted. The letters of the inscription have been highlighted in the images 

below according to the illustration in RIB (the same technique was used for all inscriptions). 

A few feet further along the face is the inscription RIB 1009, this example gives the 

names of the consuls in the year of writing, AD – ‘In the consulship of Aper and Maximus, the 

working-face of Mercatius.’ (RIB 2019) (Figure 66). This is the only quarry inscription on the 

Wall which provides a specific date and relates this quarrying to the Severan period, during 

which extensive rebuilding work took place at Hadrian’s Wall. It is not possible to say whether 

Figure 65: RIB 1008 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author. 
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this site was opened during the original construction program as traces from the first stage of 

quarrying would have been erased by later work. 

 

 

 

 

 

 

 

The third and final inscription which was observed on the Written Rock of Gelt was the 

name of ‘Mercatius (son) of Fernus’ (RIB 2019) – the same author as RIB 1009. Like the other 

inscriptions it is very weathered, but it is not covered by moss or leaves and is still legible 

(Figure 67). 

  

 

 

 

 

 

 

Figure 66: RIB 1009 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author.  

Figure 67: RIB 1010 on the Written Rock of Gelt in Cumbria. Photo by K. J. O’Donnell and 

recoloured by author.  
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Two smaller inscriptions, both without translations (RIB 1011 and 1012) were sought 

in vain by R. P. W. in 1941 (RIB 2019). RIB 1013 and 1014 are believed to still be extant, but 

were not possible to access. RIB 1014 is the second inscription on the quarry which gives the 

name of a vexillation of a legion, although in this case it is a detachment of the leg. XX Valeria 

Victrix: 

‘Iul(i) Peculiaris  

vexil(l)atio leg(ionis) XX V(aleriae) V(ictricis)’ (RIB 2019)  

 Figure 25 shows the relative positions of these inscriptions on the Written Rock of Gelt 

as of the 1930s.  

 About eight metres further down the River Gelt, near a carved niche and altar are a 

further two inscriptions (RIB 1015 and 1016). Although this area was investigated the 

inscriptions were not found. The majority of the quarry face in this area is covered in plant life,  

and has running water flowing over it. It is likely that they survive either beneath the plants or 

are in a slightly different location than described. The first (1015) gives the name ‘Eppius 

M(…).’ (RIB 2019). The second is believed to give the names of the men from the sixth legion 

who carved the altar a few meters south, Eustus and Amio.  –  

‘Primary       ara(m) fẹcit  

                           Eustus 

Secondary    legione sexs 

Tertiary        <et> et Amio (fecit)’ (RIB 2019)  

 

RIB 1946-1952 AND 3452, COMB CRAG 

Located in a sharp bend of the River Irthing, the quarry at Comb Crag is home to seven 

Roman inscriptions. Rather than lying on the main, lower face of the quarry, they are situated 

on a higher secondary face. An eighth inscription is located far away from the others which 
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was ‘condemned as spurious’ by R. G. Collingwood in 1930 (Collingwood 1930: 119). All but 

two were found, and survive in much the same condition as when they were illustrated in the 

1800s.  

Only a narrow ledge lies between the quarry face and a high vertical drop, so 

photographing the entire inscribed surface was challenging and called for the images to be 

manipulated. The panorama below shows the relative locations of four of the inscriptions 

(Figure 68). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first inscription listed at Comb Crag is RIB 1946, which names ‘Securus; the 

century of Ap…; Justus.’ (RIB 2019). The letters are deeply carved here are survive very 

clearly (Figure 69).  

 

Figure 68: The inscribed surface of the Roman quarry at Comb Crag. Yellow arrows point to four 

of the inscriptions which are detailed in red. Photograph taken by K. E. A. O’Donnell.  
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 The next is RIB 1947, which of the still extant inscriptions, is in the worst condition. It 

sits very near to the ground and a major part of it has fallen away. It was originally around 

60cm long and consisted of the word ‘Maternus’ (RIB 2019). The last four letters can still be 

seen (Figure 70).   

 

 

 

 

 

 

 

 

  

 

Figure 69: RIB 1946 at Comb Crag, photo by author. 

Figure 70: RIB 1947 at Comb Crag, photo by author. 
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RIB 1948 is described in RIB as being another instance of the word ‘Maternus’, much 

like RIB 1947 and is slightly more intact than the previous example (Figure 71).  

  

 

 

 

 

 

  

 

 

 

RIB 1949 was one of the two inscriptions which was not found while searching the 

quarry face, and is made up of the letters ‘DE.’. It is described as being 10m north of the nearest 

inscription so it is likely that it is in situ but inaccessible from the main inscribed face. It was 

recorded in 1928 by Collingwood and at that time it was in good condition.  

About 3m north of RIB 1948, RIB 1950 survives in good condition. The letters of the 

name ‘Julius’ can still be seen carved into the stone face (Figure 72).  

 

 

 

 

 

 

Figure 71: RIB 1948 at Comb Crag, photo by author. Plate 49 Below: RIB 

1950 at Comb Crag, photo by author. 

Figure 72 Above: RIB 1948 at Comb Crag, photo by author.  
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 The last of the inscriptions from Comb Crag which was found was RIB 1951, an 

inscription of the words ‘Stadus f(ecit)’ or ‘Stadus did this.’ (RIB 2019). The roughly carved 

letters lie approximately half a meter north of RIB 1950 (Figure 73).   

 

 

 

 

 

 

 

 

 

 

 

 

 

The last of the inscriptions at Comb Crag is RIB 1952, and it is an inscription which is 

frequently quoted in discussions on Hadrian’s Wall and its quarries. It is the message of a 

frustrated quarryman to another officer (or superior officer), writing ‘Apollonius; I, Daminius, 

did not want (to do it).’ (RIB 2019).   

The somewhat humorous nature of the inscription made it a popular example, however 

there is no trace of it left at the site; it was sought in vain by Richard Wright in both 1941 and 

1959 (RIB 2019). Collingwood states that this inscription is located directly below RIB 1951, 

but at the present it appears that a large block of stone has been removed from this location. 

The fact that the drawing was made only five years before it was sought in vain by Richard 

Wright creates some doubt as to the authenticity of this inscription, however it is equally 

possible that the deep hollow underneath RIB 1951 is a result of either stone collapsing (and 

destroying the inscription), or the inscription may have been stolen from the site.  

Figure 73: RIB 1051 at Comb Crag, photo by author. 
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 The final inscription from Comb Crag, RIB 3452, was discovered in 1991, and is carved 

alongside a small carving of a charging stag or bull. The text is not interpreted but reads ‘SIA 

BLEI… SVROS’. This inscription is carved into a block which is no longer attached to the 

quarry face. It was not possible to access during fieldwork but a photo has been published in 

the third volume of RIB which is shown below (Figure 74). If the animal shown with the 

inscription is a bull it potentially represents the VI legion Valeria Victrix (Tomlin, Wright and 

Hassall 2009: 401). 

 

 

RIB 1442, CHESTERS 

This inscription comes from the Roman quarry at Fallowfield Fell. Inscribed on the 

rock are the words ‘Petra Flavi Carantini’, or ‘The rock of Flavius Carantinus.’ (RIB 2019). 

The inscription also has a drawing of a phallus at its right end, thought to be of the same date 

as the lettering, and a newer graffiti above it from 1885 (RIB 2019)(Figure 75).  

Figure 74: Photograph and Illustration of RIB 3452 at Comb Crag, after Tomlin, Wright and 

Hassall 2009, p401. 
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RIB 1680, HALTWHISTLE BURN 

RIB 1680 was discovered in 1844 by Clayton (RIB 2019). It was an inscription by the sixth 

legion “leg(io) VI V(ictrix)” and was destroyed shortly after it was found, unfortunately no 

drawings were ever made of this inscription.  

 

RIB 3331, QUEEN’S CRAG 

 The final inscription which will be discussed is RIB 3331 (Figure 76). This inscription, 

discovered in 1960, gives the names of a soldier Saturninus, and a working group under the 

centurion Lusitanus. It seems to have been carved by two different hands which may suggest 

it represents two different working groups as these are names typically associated with different 

regions of the empire. The RIB interpretation suggests that the Hrindinus named in the 

inscription may have been Tungrian, and based at the nearby fort of Housesteads (Wright and 

Hassell 2009: 320). It reads: 

 

 

Figure 75: RIB 1442 at the Clayton Museum, Chesters Roman Fort, photo by author. 



Kathleen O’Donnell s1035612 

 

127 
 

‘SATVRNINVS 

LVSITANI 

HRINDIINVS 

OPTIO’ (Tomlin, Wright and Hassell 2009: 320)  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Moving forward, the next section will provide a catalogue of many of the quarries 

which were investigated in the field.  

Figure 76: RIB 3331 at Queen’s Crag, Northumberland, photo by 

author. 
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4.4: Quarry Catalogue 

4.4.0: Introduction 

 

A major part of this project has been producing a detailed and up to date gazetteer of quarries 

in the vicinity of Hadrian’s Wall and an assessment of which of these are ancient.1 There are 

152 quarries in the gazetteer to date, and this catalogue will serve as a description of a selection 

of these. The selection is based on which ones were visited in the field, and which are typical 

examples of the types of quarries found in the landscape around the Wall. The types of quarries 

include limestone quarries with 18th – 20th century limekilns, railway sleeper quarries, blasted 

quarries, disorganised sandstone quarries, backfilled quarries, and very large modern quarries. 

All of the quarries in the gazetteer have been assigned a number on a scale of 1 to 5 which 

represents their likelihood to be of Roman origin, with Category 5 being those of confirmed 

Roman date and Category 1 being those which are certainly modern. For each of the quarries 

described in this section a more detailed discussion of why they have been given their rating 

will be given. Table 1 below shows the count of how many of each rating are listed in the full 

gazetteer.  

 

 

 

 

 

As the table shows, a majority of the quarries listed lie in the middle categories as there 

is no conclusive evidence to assign them a specific date. Fortunately, small clues about some 

 
1 A methodology for producing the gazetteer will be given in Chapter 6.  

Count of RATING    

RATING Total 

1 - Modern 13 

2 – Unlikely to be Ancient 56 

3 – Insufficient Evidence  54 

4 – Possibly Ancient 23 

5 - Roman 7 

Grand Total 153 

Table 1: Quarry Ratings 
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of the quarries have been found through historical mapping, and modern databases kept by the 

BGS. It is not necessarily a detriment that so many quarries are undated, as the dates are often 

more complicated than simply ‘Roman’ or ‘Modern’. These quarries often have very long 

lifespans, being reused by local populations over many centuries following the Roman period. 

It is highly likely that some of the ancient quarries were reopened in more modern times – 

destroying any Roman evidence, and cannot be placed solely in any one of the categories. 

Therefore, this categorisation should only be considered as a rough guide, which suggests the 

quarries which may be worth more in depth consideration in the future.  

Although a small number of Roman quarries around the Wall are known, not nearly 

enough quarries have been identified to provide sufficient building stone for the Wall (Chapter 

7). For this reason, this thesis has looked at all of the quarrying activity in a 10 km zone around 

the Wall in order to identify which of the quarries still surviving may have been used in the 

Roman period.  

The first group to be discussed will be the quarries already identified as Roman in date 

(Category 5). These are protected as scheduled monuments and are all included in the Frontiers 

of the Roman Empire World Heritage Site.  

The next group are the quarries which have been designated the most likely to have 

been operated in the Roman period (Category 4). Several of these were subject to a site visit.2 

Toolmarks and traces of stone extraction were found at each of the visited quarries. These 

quarries also have no association to modern quarrying activity. Two of the quarries listed in 

this section are entries in the BGS’s Britpits database, which may indicate later working, but 

both are very close to Housesteads Roman fort, and their operators and end uses are listed as 

unknown by the BGS. These quarries have been included because of their proximity to the fort. 

This group of quarries are particularly important as one of the goals of this project is to 

 
2 Listed as ‘photographed’ in gazetteer. 
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potentially investigate undatable stone sources through petrological testing. By separating the 

quarries in this way, and highlighting the ones of particular interest, it was possible to identify 

which ones would be most suitable for sampling.  

Category 3 applies to quarries which have inconclusive dating evidence, but toolmarks 

which are associated with pre-industrial quarrying activities. 

Category 2 includes quarries which are included on the BGS database but are described 

as having an ‘unknown operator’ and ‘unspecified end use’. Also included are quarries with 

associated limekilns. This does not mean that they were not originally opened in the Roman 

period but it means that the original evidence of any ancient extraction has been completely 

destroyed.  

Finally, Category 1 includes quarries of known post-Roman date. These quarries are 

mentioned in historical or contemporary sources, and are listed with an operator name in the 

BGS database. Category 1 quarries occasionally have evidence of blasting, or are still in active 

operation. 

A note on the maps in this chapter: for maps showing coloured symbols for different 

stone types, the colours used are those which are standard on BGS mapping – e.g. yellow for 

sandstone, dark blue for limestone, fuchsia for quartz microgabbro. The historical maps used 

were accessed through Digimap which contains historical OS maps dating back to 1840. I have 

not been able to look at maps earlier than this due to the number of sites. Earlier maps are less 

accurate and more difficult to access. If a future project were to focus on a smaller area of the 

Wall’s quarries it might be possible to access local archives for older map. 

The area of the quarry is determined by looking at lidar and aerial imaging for 

differences in crop/grass colour, uneven ground (surrounded by flat ground), or unnaturally 

straight lines which do not fit with the surrounding natural terrain. 
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4.4.1: Category 5 - Roman 

COMB CRAG
3 

Quarry no. Q004 Dist. from Wall: 397 m 

Stone Type: Sandstone Inscriptions: RIB 1946 – 1952 and 3452 

 

 

 

Comb Crag quarry lies to the west of the border between Northumberland and Cumbria. The 

quarry is accessible via a small path beside a farmhouse, and is well signposted from the road. 

This quarry contains the second largest number of inscriptions of all the quarries along the Wall 

with 8 in total, but historically its inscriptions have seen the least discussion in academic 

literature (see 4.4). The majority of the inscriptions are carved into a secondary higher face on 

the quarry, which can be accessed by a ledge which overhangs the lower face (see figure 77). 

The precarious overhang may have been necessary to facilitate access to the upper face as it 

would not have been possible for the quarrymen to access the higher face and leave the 

inscriptions otherwise without building scaffolding. In addition to the inscriptions the quarry 

has several wedgeholes which are visible on the face. Figure 77 shows the upper and lower 

faces of the quarry separated by a grassy ledge.  

The stone from Comb Crag Quarry is a fine-grained sandstone which lies in thick beds, 

ideal as a building stone for the nearby wall, and as it lies in the meander of the River Irthing 

the stone would have been pre-exposed and easy to access. Its colour is generally described as 

 
3 Every category 1 quarry is shown with a mini map of its relative location along the Wall. Orange star is the 

quarry being discussed and white is every other quarry in the gazetteer. The colours do not reflect stone type. 

DSM is OS terrain 5 data Crown Copyright 2019. 
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buff. Buff is a common colour name used when describing pale yellowish sandstone, but in 

order to be more specific the stone samples which were powdered for XRF were given colour 

values using the Munsell soil colour chart.4 The specific colour information for all samples can 

be found in the ‘Quarry Samples’ spreadsheet (appendix no.2). A variety of options for stone 

transport to the wall were discussed earlier in this chapter (4.3). The most likely method of 

transport from Comb Crag quarry would have been the central path towards the river which 

could have been used as a ramp to pull stone up using carts or sleds.  The river is not large 

enough to carry boats or rafts without the construction of a weir further downstream.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4 Comb Crag colours – hue 2.5Y 6/3 light yellowish brown, hue 2.5Y 7/3 pale yellow, hue 2.5Y light grey. 

Figure 77: Comb Crag east face with 

split level quarrying and annotations. 

Photo by author. 

Upper Face 

Grassy Ledge 

Lower Face 
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FALLOWFIELD FELL 

Quarry no. Q007 Dist. from Wall: 708 m 

Stone Type: Sandstone Inscriptions: RIB 1442 

 

 

 

Fallowfield Fell quarry is located to the east of the fort at Chesters, and is one of the largest 

quarries, with a face almost a kilometre long. The quarry has a shallow face, one to two metres 

high, and has been quarried using a step method. The inscription RIB 14425 was removed from 

the quarry in 1934 and remains part of the collection of the Clayton museum at Chesters (RIB 

2019).  

The stone is medium 

grained and pale grey in colour.6 

There are chiselled channels 

marking out blocks to be 

removed, and partially cut blocks 

visible along the face. 

 

 

 

 

 

 
5 A 3D model of the inscription can be found here https://sketchfab.com/3d-models/fallowfield-fell-roman-

inscription-a5385f33bcc049458ebc65225989c757 
6  Hue 10YR 7/1 light grey, hue 2.5Y 7/2 light grey 

Figure 78: Map of 

Fallowfield Fell 

quarry, arrows 

indicate direction of 

quarrying. Aerial 

photography 

copyright Getmapping 

2019. 

https://sketchfab.com/3d-models/fallowfield-fell-roman-inscription-a5385f33bcc049458ebc65225989c757
https://sketchfab.com/3d-models/fallowfield-fell-roman-inscription-a5385f33bcc049458ebc65225989c757
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BARCOMBE 3 

Quarry no. Q037 Dist. from Wall: 1810 m 

Stone Type: Sandstone Inscriptions: n/a 

 

 

 

Barcombe 3 quarry is the largest and the only site with evidence of Roman activity of the 

cluster of quarries near Vindolanda. A Roman phallus carving can still be seen on the quarry 

face, and it once had a carving of what was identified as a boar but is now lost. This quarry 

formed part of a study of the stone sources of Vindolanda and was measured and sampled as 

part of that project. 

The stone is a coarse-grained sandstone, with an above average concentration of k-

feldspars (McGuire 2011: 30). McGuire listed two separate quarries at the top of Barcombe 

Hill, one large (a) and one small (b). It is likely the two quarries were opened and used at the 

same time, and have nearly identical petrological qualities. For the purposes of this project the 

quarries have been combined into one listing in the gazetteer. McGuire’s research concluded 

that the stone from the larger part (a) of the Barcombe Hill quarry was opened in the 3rd century 

to supply the second stone fort at Vindolanda. Both parts of the quarry can be seen in the lidar 

of the site in figure 79, red arrows point to each part. The other yellow point is a railway sleeper 

quarry.  

The volume of the Barcombe 3 quarry was measured and an estimate of its yield 

produced. Based on a 75% yield of usable stone the total volume estimate is 5310 m3 (McGuire 

2011: 33). Because of its inclusion in the Vindolanda stone sources project this quarry was not 

sampled and analysed as part of the petrological research in this study.  
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Figure 79: Barcombe 3 Quarry, Vindolanda and vicus visible 

to the east of the river. Lidar copyright Environment Survey 

2019. Water Areas copyright Ordnance Survey 2019. Quarry 

Points copyright BGS 2019.  

(a) 

(b) 
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CAWFIELD 1 

Quarry no. Q041 Dist. from Wall: 28 m 

Stone Type: Sandstone Inscriptions: RIB 1680 

 

 

 

Cawfield 1 quarry was originally described by John Clayton during excavations at Milecastle 

42 between the Roman forts of Housesteads and Great Chesters. Unfortunately, both the quarry 

and its inscription have been lost for over a century. Clayton states that the condition of the 

inscription was so pristine that he believed it was covered with dirt immediately after the 

Romans closed the quarry. The quarry was being reopened by quarrymen at the time of the 

excavation who alerted Clayton to the discovery of the inscription:  

“In riding over Haltwhistle Fell, before its enclosure in the summer of 1844, I came 

upon some workmen employed in re-opening an old quarry; they told me they had met 

with a ‘written stone.’ I dismounted from my horse, and climbed the face of the rock, 

where I found inscribed in letters very clear and fresh, LEG. VI. v . … The workmen 

promised to spare the written rock; but the next time I rode that way, it had been 

shivered to atoms.” (Clayton 1855: 57-58) 

 RIB describes the stone as ‘buff’ despite it being no longer extant. It has not been 

possible to take samples and get a more accurate colour value as the quarry is lost. Clayton did 

not record any evidence of toolmarks or quarry methods during his brief visit.  
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QUEEN’S CRAG 

Quarry no. Q104 Dist. from Wall: 763 m 

Stone Type: Sandstone Inscriptions: RIB 3331 

  

 

 

Queen’s Crag quarry has long been considered one of the main sources of stone for the Wall 

in the central sector. In 1822, Hodgson expressed his belief that the facing stones in the central 

sector have come from Queen’s and King’s Crags (Hodgson 1822: 263). The name “King’s 

Crags” and “Queen’s Crags” may originate from a myth documented in the 11th century in the 

work of Geoffrey of Monmouth. The myth describes the Crags as rocky outcrops and tells of 

a pair of giants known as King Arthur and Queen Guinevere who threw boulders at one another 

from the rocky outcrops (Williams 1962: 88). King’s Crag quarry may also be a source of 

Roman stone, but there is no dating evidence to confirm its age, unlike at the inscribed Queen’s 

Crag.  

 The inscription on the quarry was discovered in 1960 and is carved under a large 

overhanging rock near the Black Dyke. The Black Dyke is a pre-Roman linear earthwork which 

runs perpendicular (north - south) to the quarry face (Tomlin, Wright and Hassell 2009: 320). 

The stone of the quarry is a pale brown colour7, with a high mica content and low porosity. 

Figure 80 shows the line of the quarries face, and the location of the inscription (see figure 80). 

 

 
7 Hue 10YR 5/2 greyish brown, hue 10YR 6/3 pale brown, hue 10YR 5/2 greyish brown  



138 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F
ig

u
re

 8
0
: 

Q
u

ee
n
’s

 C
ra

g
, 
ar

ro
w

s 
in

d
ic

at
e 

d
ir

ec
ti

o
n

 o
f 

q
u

ar
ry

in
g
. 

A
er

ia
l 

p
h
o
to

g
ra

p
h
y

 c
o

p
y
ri

g
h

t 
G

et
m

ap
p
in

g
 2

0
1

9
. 



139 
 

GELT RIVER 

 

 

 

The Gelt quarries in Cumbria supplied stone to the western sector of Hadrian’s Wall, during 

the extensive rebuilding phase in the reign of Septimius Severus. ‘Gelt River’ refers to the 

quarry which contains the Written Rock of Gelt, but there are a cluster of old and disused 

quarries in the area which may have Roman origins. The Written Rock is the most inscribed 

face of any quarry along the Wall, and includes the only dateable inscription, which includes a 

consular date of AD 207. At one time, a small staircase used to link a concrete path beside the 

Gelt River to an elevated ledge from which the inscriptions could be viewed. This pathway has 

collapsed in the last 1-2 years and the inscriptions are now only visible from the lower path. 

About a kilometre south, down the Gelt River there is a carved altar with a niche and a further 

inscription; the outcrop here is named ‘Pigeon Crag’, suggesting the Roman workings 

continued further along the river. The author was not able to locate this inscription during the 

site visit. 

It is very difficult to judge what the original size of this quarry was due to extensive 

modern quarrying, some of which can be seen in the lidar in figure 81 and in the various 

labelled ‘quarries’ and ‘old quarries’ in figure 82.  

Quarry no. Q114 Dist. from Wall:  4783 m 

Stone Type: Sandstone Inscriptions: RIB 1007 – 1016 
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The stone is very fine grained and a deep reddish-brown colour.8 The stone is also 

especially soft and does not weather well, leading to recent conservation efforts for the 

inscriptions. Due to the combination of the stones softness, the vegetation, and modern 

quarrying, it is very difficult to identify any tool marks or distinguish ancient marks from 

modern ones.  

River Gelt quarry is located approximately 5 km south of the Wall and as such is one 

of the most distant quarries of Roman date. The River Gelt, at its current level is much too low 

to support any cargo rafts, but the river may have run slightly higher in the past, or the army 

may have created weirs to raise the water level. To date no investigations of the riverbed have 

been undertaken to search for evidence of weir building in the past, neither have there been 

studies which document the changing river levels.  

     
 

 

 
8 (from samples of Gelt River 2) – hue 2.5YR reddish brown, hue 2.5YR 6/3 light reddish brown, hue 5/4 

reddish brown. 
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Figure 81 (above): Gelt 

River, red star shows 

location of written rock of 

Gelt. Lidar copyright 

Getmapping 2019, water 

shape and height contours 

Crown copyright OS 

Vectormap Local. 

Figure 82 (left): Gelt River 

historical map, OS 1900, 

quarries underlined in red, 

inscription locations 

underlined in yellow.  
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WETHERAL 

 

 

 

Wetheral quarry is the furthest west of the confirmed Roman sites. The quarry is located south 

of Wetheral Priory and directly beside St Constantine’s Cells, 14th century cave dwellings 

rumoured to have been inhabited by the hermit Saint Constantine. Like the Gelt River quarry 

it is a red coloured stone9, locally known as St Bees or Red St Bees sandstone.  

 The inscriptions on the quarry are near the base of its face, on the banks of the 

River Eden. The bank by the quarry is very steep at and quite dangerous to climb down. Further 

quarried areas can be seen above this level along a higher path which indicates that at one point, 

the quarried areas may have been the same very large quarry, arranged in a similar way to that 

at Comb Crag, being cut in split levels back from the river’s edge to mitigate the steep incline. 

Further upstream in the town of Wetheral there is a very large quarry named in the BGS 

gazetteer as ‘Eden Vale’. This quarry has no end use or operator listed in the database and is 

shown as a ‘quarry’ and ‘old quarry’ from 1860 in OS mapping. It seems possible that the 

Roman quarrying extended all the way up the river bank toward the town of Wetheral, and the 

Eden Vale quarry may have been originally opened in the Roman period and subsequently re-

opened and enlarged to supply stone for the construction of Wetheral Priory (the only other 

large red sandstone structure in the vicinity). Figure 83 shows the local quarries in the area. 

 
9 Hue 5YR 4/3 reddish brown, hue 5YR 4/4 reddish brown 

Quarry no. Q115 Dist. from Wall:  6959 m 

Stone Type: Sandstone Inscriptions: RIB 1004 - 1006 
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Figure 83: Wetheral Map. Quarries with square point are from BRITPITS copyright BGS 2019. 

Circle point is from thesis gazetteer. All quarries are sandstone. Lidar copyright environment 

survey, contour lines and water shape Crown copyright OS 2019. 
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4.4.2: Rating 4 – Possibly Ancient 

CORBRIDGE 1 AND 2 

Corbridge 1 and 2 are located just to the west of Corbridge Roman town. They are marked on 

Historic England’s archaeological map of Hadrian’s Wall. They seem to have been identified 

during excavations at Corbridge between 1947 and 1980, and the quarries are described in the 

excavation report. Due to the quarries position stratigraphically, the excavators deemed the pits 

identified during the Corbridge excavations earlier than the more recent agricultural purpose 

of the field. The quarries are gravel or sand pits, mostly likely a source of material for mortar. 

The reason this quarry has been reclassified as ‘possibly ancient’ rather than ‘Roman’ is due to 

the lack of datable evidence found in or associated with the quarry and the uncertainty of the 

excavators themselves: 

 “The blobs probably indicate smaller quarries or pits, dug to supply building material, 

possibly during the life of the Roman settlement.” (Bishop and Dore 1988: 11)  

 This does not seem like concrete enough evidence to attribute a Roman date in 

comparison with the other quarry sites, but the evidence from stratigraphy, their location, and 

the fact they are not included in the BGS database, all point to it being likely that they are 

Roman quarries.  

OUSTON 

This fairly large quarry is located on the edge of the town of Ouston; it is listed as ‘Nesbitt’ in 

the BGS database, after the name of a nearby farm. The quarry is 660 m north of the Wall. The 

town of Ouston was only constructed in the 1950s, and before this the farmhouse was the only 

stone building nearby other than Hadrian’s Wall. The quarry is annotated as an ‘old quarry’ on 

the 1850 OS map (figure 31) and as such must have been abandoned at that time. The figures 
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below show the quarry before and after the construction of the town of Ouston (see figures 84 

and 85).  

 

 

CHESTERS N. TYNE 

As the name suggests, Chesters N. Tyne quarry is located on the banks of the River North Tyne 

on the opposite side of the river from the Roman Fort. It is only a short distance along the River 

from the site of the Roman bridge abutment and it is possible that stone from this quarry was 

used at both the bridge and the fort. The quarried stone outcrop can be seen slightly obscured 

by trees on the river’s edge and large stone rubble lines the riverbank at the base of the quarry 

face. The quarry is not listed in the BGS database or on any historical maps and as such has 

most likely been disused for a considerable amount of time.  

 

 

Figure 84 (left): 1850 OS Map showing Ouston Quarry to the south. Figure 85 (right): 1960 OS 

Map showing the new town of Ouston and the quarry to the south. (copyright Landmark 

Information Group LTD 2019, and Crown copyright 2019) 
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WALLTOWN 2 

Walltown 2 quarry is the only whinstone quarry which may not be of modern date in the quarry 

gazetteer. It lies slightly to the east of the main quarry at Walltown and can be found if you 

follow the path east along the Wall to the top of the crags. Unlike the rough, dark coloured 

dolerite visible around the modern quarry, this has weathered to a paler colour and has become 

overgrown with lichen and grass. The quarry has the marks of traditional quarrying on its face, 

wedgeholes and marked out blocks, which clearly distinguish it from the modern blasted 

quarry. The core of the Wall all along this stretch is filled with dolerite, and it is possible that 

this quarry was originally intended as a source of core stone (see figure 86).  

 

 

 

Figure 86: Photo of Walltown 2 Quarry. Taken by author. 
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GRANDY’S KNOWE 

This is a small sandstone outcrop near a farm house called Grandy’s Knowe, located less that 

one kilometre south of the Wall. The quarry has a very shallow face, less than two meters high. 

Toolmarks and wedgeholes can be seen on the stone and it has no presence in historical 

quarrying records. (see figure 87 and 88).  

CRAG WOOD 

Crag Wood quarry is a sandstone quarry near Fallowfield Fell, where the ‘Petra Flavi 

Carantini’ inscription was discovered (RIB 1442). The quarry is quite large in comparison to 

the other sites and is very close to the Wall (361 m).  It contains all the markers of traditional 

quarrying: toolmarks, wedgeholes, removed blocks and additionally a carved stone trough is 

located within the quarry (see figure 14 and plate 33). This quarry also has an overhanging lip 

at the top of its face, a characteristic recorded at some of the Roman quarries in the vicinity of 

the Wall. Throughout the 19th century this quarry was completely concealed by tree cover 

which was later cleared, presumably at the time when animals were introduced to the field. The 

clearing of the trees can be traced by looking at the sequence of ordnance survey maps of the 

area. Because of this is it not marked as a quarry on any of the maps from 1860 to the present 

Figure 87 (left): The outcrop of stone which has been quarried at Grandy’s Knowe. Figure 88 

(right): A wedgehole at Grandy’s Knowe. Photos by author. 
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day. This also suggests that it was not used as a quarry from at least 1860 onwards. Figures 89 

and 90 show the quarry and the large stone boulders which lie in front of its face. 

The stone from this quarry is a pale yellowish grey colour,10 is medium grained, 

contains small grains of mica, and has a low porosity.  

 

 

 

 

 

 

 

 

 

 
10 Hue 2.5Y 7/2 light grey, hue 2.5Y 7/3 pale yellow 

Figure 89 (above): View facing south of Crag Wood quarry from the Wall at Planetrees. Figure 90 

(below): Map of the quarry’s face and boulder field. Arrows indicate direction of quarrying. Map 

and Photo by author. Aerial photography copyright Getmapping 2019.  
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HOUSESTEADS 1 – 6 

The many escarpments which surround the fort at Housesteads have long been thought to be 

the source of stone for the building of the fort and the Wall itself. Although a Roman date has 

long been assumed, it has never been conclusively proved. Housesteads 1 is the smallest of the 

quarries around the fort, and the only one to the north of the Wall (see figure 93). It is very 

overgrown, but on the south side nearest the forts wall, areas where blocks of stone have been 

removed are still exposed. An archaeological investigation of Housesteads 1 took place at the 

end of the 19th century, but this was done not as an attempt to better understand the stone 

extraction – but rather to either confirm or deny the presence of an amphitheatre at the hilltop 

(Bosanquet 1904: 252). Following excavation of the suspected amphitheatre it was discovered 

that the site was in fact a shallow sandstone quarry. Excavators found ‘chippings’ and a small 

number of Roman pottery fragments in the topsoil over the quarry pit. The presence of Roman 

pottery fragments indicates a Roman date for the quarry.  It is also possible that due to the 

location of the fragments within the topsoil that they originated in the fort and have been spread 

by subsequent ploughing activities. Therefore, without further direct evidence, the date of the 

quarry cannot be confirmed. 

 Housesteads 2, 3, 4 and 6 are the long quarries which can be seen running east – 

west along the tops of the escarpments surrounding the fort. Evidence of tool marks, and block 

removal methods typical of pre-industrial quarrying have been identified at each of the 

Housesteads quarries. Unfortunately, as lidar data has not yet been made available over 

Housesteads it is not possible to get an accurate measurement of the size of the quarries without 

scanning them in the field which time constraints would not allow. 
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  Housesteads 6 was sampled as part of the petrological testing. The stone is 

medium grained and the colour is a light brownish grey.11  Housesteads 6 is clearly visible from 

the fort and is distinguishable by the trees which grow directly above the quarry face. 

Housesteads 6 has the characteristic marks left by quarrying on its stone, but also has one 

unusual feature which has not been seen at any of the other five. At one point on the crag, the 

stone has been quarried out from behind a large block, leaving a gap going straight through to 

the other side of the block. The stone with the space behind it is still in situ. The quarrying 

technique observed here would enable the cutting out of large blocks, and the removal of the 

blocks by leverage. It may also have been a technique used when setting fires to split the stone, 

as there are some potential scorch marks visible around 10 meters to the west of the stone 

tunnel (see figures 91 and 92). 

 

 

  

 

 

 

 

 

 
11 Hue 1YR 7/2 light grey, hue 10YR 5/3 brown, hue 10YR 6/2 light brownish grey 

Figure 91 (left): Outcrop with an opening 

running straight through it. Figure 92 

(above): possible scorching on overhanging 

rock at Housesteads 6. Photos by author. 
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THORNGRAFTON COMMON 1 AND 2 

Both of these quarries are near to the railway sleeper quarrying at Barcombe Hill but are not 

listed as part of these activities in any historical records. They were identified during the work 

at Vindolanda by McGuire as possible sources of ancient stone for this reason (McGuire 2011: 

21). Both quarries have visible wedgeholes and are lacking the large piles of sharp-edged 

rubble characteristic of the sleeper-quarries.  Figure 94 shows a large block which has been 

Figure 93: Map of the Housesteads Quarries over Aerial Photography. Quarry Gazetteer, Wall 

Line by author, Aerial photography copyright Getmapping 2019, WaterAreas Crown copyright 

OS Vectormap Local 2019. 
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removed from the face and has wedgeholes across its surface, perhaps to split the block into 

smaller pieces.  

 

 

 

 

 

 

 

 

HALTWHISTLE BURN 7 AND 9 

The quarries at Haltwhistle Burn run parallel (east – west) to one another on long sandstone 

outcrops in the central sector, roughly one kilometre from the Wall. They are shallow faced 

quarries but have a very large surface area, as can be seen in the lidar map below (see figure 

97). This area has been extensively quarried and mined and much of the historical quarrying 

activity has been recorded in the OS maps of the area from the 1840s onwards. The quarries in 

this area are labelled as ‘quarries’, ‘old quarries’, and ‘Oakyknowe Crags’ but numbers 7 and 

9 do not appear in the BGS database (see figure 96). These quarries are part of a long and 

complicated history of stone extraction in this area, and any ancient activity has certainly now 

become intertwined with more recent stone cutting. As a result it would be exceptionally 

difficult to assign a date to one particular part of the crags, but the absence of 7 and 9 from the 

geological survey’s records, and the use of traditional quarrying methods mean these two sites 

are the most likely to have the oldest origins. The remaining sites are either turf covered so the 

Figure 94: Photo of a large block at Thorngrafton Common 2 with wedgeholes 

on the surface. Photo by author. 
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faces are impossible to assess, or they are very large limestone quarries associated with 

limekilns.  

 One of the more unusual features associated with this area of quarrying are the 

line of conical depressions which run along the north side of the cluster. These can be seen 

labelled on older maps as ‘old shafts’ for iron and coal. One local map was sourced and names 

them as ‘bell pit hollows’, which implies a local knowledge that these were bell pits which 

have now collapsed.12 The method of bell-work is described by Stukeley Gresley. The bell pits 

are located along the line of a seam of ironstone or coal around 20 to 40 yards apart. Shafts are 

then sunk down to the same depth, and the workmen dig the stone out between each shaft 

leaving a bell-shaped hollow (Stukeley 

Gresley 1883: 16) (see figure 95). These pits 

themselves are of unknown date, but 

certainly predate 1840 as the line of pits are 

intersected by a road which has been there 

since at least this date.  

 
12 https://herdinghillfarm.co.uk/downloads/short-walks.pdf 

Figure 95 (above): Bell pit-cross section, (after Stukeley Gresley 1883: 16). Figure 96 (below): 

1860s showing the crags, quarries and old shafts. (copyright Landmark Information Group 

LTD 2019, and Crown copyright 2019)  
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4.4.3: Rating 3 – Insufficient Evidence 

Before discussing these quarries in detail it is important to note that many quarries in the 

gazetteer have been given this classification because it is not possible to access them for various 

reasons; because they are grass covered or backfilled, not marked on maps, listed in databases, 

or because there was not time to visit them in the field and so an assessment of the face has not 

been made. These quarries are in no way precluded from likelihood of Roman date, but rather 

highlighted here as sites that would be worth investigation by subsequent studies.  

 

 

Figure 97: Haltwhistle Burn quarries, the circular features are the bells pits used for iron 

mining. Lidar copyright Environment Survey 2019, water areas OS vectormap local Crown 

copyright 2019.  
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CRINDLEDYKES 4 

Crindledykes 4 is located at the top of a high escarpment called Little Shield, which can be 

seen when looking south from Housesteads fort. It was seen from a distance, but it was not 

possible to get close enough to examine the face for any marks. As it is so near to Housesteads 

fort and the many other quarries on the outcrops around it, it is possible this this may have 

supplied stone for the Wall or the fort, but until it has been investigated further no definitive 

date can be attributed. The crag is not listed in the BGS database or marked as a quarry on 

historical maps. A tumulus is marked on maps from the 1970s just south of the quarry face, 

and a prehistoric settlement of three or four roundhouses was identified very nearby through 

aerial photography in 1999.13 Neither of these have been excavated so the precise date is 

unknown but is likely to be pre-Roman. The possibility of some stone extraction happening 

before the Roman period here due to the close proximity of multiple prehistoric sites cannot be 

ignored.  

 

HALTWHISTLE BURN 5 

Haltwhistle 5 is part of the same group of outcrops as Haltwhistle Burn 7 and 9, and is listed 

on the BGS survey’s list with no operator or end use. It is located on private land and 

completely fenced off with barbed wire so it was only viewed from a distance and no toolmarks 

could be identified (see figure 97 and 98).  

 
13 http://www.keystothepast.info/article/10339/Site-Details?PRN=N12381 
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THIRLWALL COMMON 2 AND HALTWHISTLE COMMON 4 AND 5 

Thirlwall Common 2 is a large quarry, and it is not included in Britpits. The quarry has been 

backfilled and has become completely overgrown meaning establishing stone type is 

impossible, in addition to looking for toolmarks. The quarries location is current marked by 

grassy mounds. Its size, proximity to the road, and backfilling, suggest it might be associated 

with the military road construction in the 1700s. It also lies very close to some 19th century 

lime quarries and a lime kiln. However, it is also surrounded by Roman monuments on three 

sides, with small camps on its east and west, and the vallum immediately north.  

The two Haltwhistle quarries are very similar in appearance to that at Thirlwall 

Common 2 and they are both located immediately beside the B6318. They have left dramatic 

scars on the landscape which can be seen in satellite imagery, but they are barely visible from 

the ground due to backfilling and vegetation cover. The figures below show the quarries in 

historical mapping, where the Thirlwall site has not been identified as a quarry or old quarry 

since at least 1860, and the satellite image shows the area of disturbed soil left by quarrying. 

(See figures 99 - 102) 

Figure 98: Haltwhistle Burn 5. Photo by author. 
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Figure 101 (left top): 1860 

historical OS map of 

Thirlwall Common. Quarry 

at bottom centre marked with 

yellow star. Two Roman 

camps lie to east and west. 

Data copyright Landmark 

Information Group LTD 

2019, and Crown copyright 

2019. Figure 102 (left 

bottom): Satellite image 

showing quarry and other 

archaeological features on 

Thirlwall Common. Google 

Map Data copyright 2019. 

Figure 100 (left): The uneven 

grassy surface of Haltwhistle 

Common 4, photo by author. 

Figure 99 (right): Satellite 

imagery showing Haltwhistle 

Common 4 and 5. 4 to east and 

5 to west. Google map data 

copyright 2019. 
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4.4.4: Rating 2 – Unlikely to be Ancient 

LADY’S WELL 1 AND 2 

Lady’s Well 1 and 2 are located south of the Wall, to the east of the fort Halton Chesters 

(Hunnum). They are both limestone quarries, and Lady’s Well 2 contains a limekiln at its 

centre. The BGS database names them ‘White House’ quarries; but no date, end use or operator 

is recorded. Their exact date is unknown, however the quarries pre-date the 1860’s as they are 

marked as disused from this time. Slightly to the west, another quarry known as ‘Aydoncastle’ 

was still operating during the 1860s. These quarries have been designated unlikely to be of 

Roman date due to their limekiln, and association with another lime quarry which was in 

operation in modern times. Historical OS mapping is only available as far back as the 1860’s 

in this area but it is very likely that the quarry was in use not long before this period due to the 

presence of the 18th – 19th century style limekiln (Johnson 2010: 234).14 All three quarries are 

shown in the lidar map and historical map below (see figures 103 and 104).  

 

 

 

 
14 The dating of limekilns is a difficult process without scientific analyses or a date stone. The estimates given 

here are based on a project in Yorkshire which looked the dates and typology of limekilns, and Historic 

England’s listed building records for similar kilns, e.g https://historicengland.org.uk/listing/the-list/list-

entry/1156634 
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CARRAWBURGH 1 

This quarry is situated in a field less than one kilometre immediately north of the fort at 

Brocolitia. Carrawburgh 1 is a lime quarry with limekilns build into the north end of the quarry 

face itself. The quarry is made up of two main areas of extraction; one directly next to the kilns, 

and the other next to a small stream nearby. It is of course possible that this quarry was 

originally opened in ancient times, but the presence of the kilns means that newer working 

would have most likely erased any traces of earlier activity. The area beside the stream has a 

Figure 103 (prev page): 1860s OS map showing Lady’s Well 1 & 2 and Aydoncastle 

quarries. Red arrows point to LW1&2 and blue triangles show the locations of lime kilns. 

Data copyright Landmark Information Group LTD 2019, and Crown copyright 2019. 

Figure 104 (below): Map showing the three quarries. Lidar copyright Environment Survey 

2019, water areas OS vectormap local Crown copyright 2019.  

 



160 
 

more weathered appearance and less systematic style of extraction and may predate the area 

beside the kilns but there is not enough evidence to prove this conclusively and it may simply 

have been work done by a different or less experienced gang of quarrymen. Figure 105 shows 

a partially extracted block from the more weathered part of the quarry. All that can be said on 

the date of this quarry and the kilns is that they predate 1860. 

 Around 100 m south of the quarry a field boulder was found marked with wedgeholes, 

and it is certainly very weathered, but it is possible that the wedgeholes were made by a farmer 

intending to split the stone to more easily remove it from the field (see figure 106). 

 

 

 

 

 

 

 

Figure 105 (left): A Partially extracted block at Carrawburgh 1. The block is completely 

loose from the face but has not been levered out. Figure 106 (right): A large limestone 

field boulder with wedgeholes across its face. Photos by author. 
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THORNGRAFTON COMMON 5 

 

Thorngrafton Common 5 is unlike the other quarries in this category, both in its appearance 

and in that it is not included in the BGS gazetteer. This site is also not listed on any historical 

maps as a quarry but rather as a crag or rubble pile. The quarry is composed of huge, roughly 

shaped boulders, of which very few seem to have actually been removed. There is also no clear 

quarry face, but many of the rocks show toolmarks (see figures 107 - 110). It is difficult to 

establish the history of this quarry, as in the author’s opinion this site appears to have been 

quarried using blasting which has caused its rough appearance, but this is a relatively modern 

technique and would most likely been recorded on local mapping of the period. The potential 

use of blasting would exclude it from an ancient date, but without more information it is not 

possible to label this quarry as one which is undoubtedly modern. 

 

 

 

 

Figure 107 (top left): Groove across large stone block. Figure 108 (top right): Unidentified 

toolmark. Figure 109 (bottom left): A block cut from a large boulder. Figure 110 (bottom right): 

Large boulder cut into bench shape. Photos by author. 
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MELKRIDGE 1 AND 2 

Melkridge 1 and 2 are part of a small group of quarries around the Wall which are labelled on 

historical maps as ‘old ironstone workings’. They predate the mid 1800’s but a precise date is 

unknown. Iron stone extraction involves quarrying the iron rich sedimentary stone for iron ore. 

This particular quarry has used an open quarrying method but it can also be mined completely 

underground or worked in bell pits (see section on Haltwhistle Burn 7 and 9 page 159). Iron 

mining and smithing certainly began before the Roman occupation of this area, and continued 

during it – as can be evidenced by the iron furnaces at the fort at Corbridge (Allason-Jones and 

Bishop 1988). A geological report by the BGS mentions these iron-workings specifically and 

implies that they might have an ancient origin: 

‘Workings for ironstone near Shield On The Wall, some of which may be quite ancient, 

represent extensive areas of worked ground within the outcrop.’ (Clarke 2007: 18) 

However, there is no direct evidence to support an ancient date for this quarry at this time.  

Ironstone deposits in this region are usually associated with coal measures, and coal 

pits and mines can be seen nearby the ironstone workings. This quarry has a coal bell pit 

connected to the opencast ore pit. The bell pit technique points to its date being somewhere 

between the medieval period and the early 1800’s (see figure 111), making this the mostly 

likely date range of this quarry. 
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4.4.5: Rating 1 – Modern 

HALTWHISTLE BURN 2 

Haltwistle Burn 2 is a very substantial limestone quarry which is located close to 19th century 

limekilns (see plate 46). It is an excellent example of a quarry which has limited historical 

documentation, unlike the large whinstone quarries at Cawfield and Walltown, but has a visibly 

changing face in the historic mapping. Thanks to this detail in the historic maps it is possible 

to determine that this quarry was first opened before the 1860s and went out of use after the 

1890s. At some point between 1890 and 1920 this quarry was reopened and the older face 

removed (see figures 112 - 114). The operator and end use are not given by the BGS which is 

unfortunate as due to its size it seems unlikely that this was operated by a local farm only 

producing as much as it needed for its own supplies. The quarry also bears a feature unusual in 

the other quarries around the Wall. Rather than the wedgeholes being placed horizontally (to 

Figure 111: Old Ironstone workings and Old Coal Pit on the Ordnance Survey 6 inch to 1 

mile map (1888-1913). Crown Copyright 2019.  
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easily split the rock by its natural beds) they have been cut vertically on the quarry face (see 

figure 115).  

 Figure 112 (above): The highest part of the face at Haltwhistle Burn 2. Photo by author. 

Figure 113 (left): Vertical wedgeholes on the face of Haltwhistle Burn 2. Photo by author. 

Figure 114 (above right): Haltwhistle Burn 2 in 1890. Figure 115 (below right): Haltwhistle 

Burn 2 in 1920. Landmark Information Group LTD 2019, and Crown copyright 2019. 
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THORNGRAFTON COMMON 3 AND 4 

Thorngrafton Common 3 and 4 are two quarries, located on Barcombe Hill near the large 

Roman quarry which supplied Vindolanda with stone, which were operated in the mid-1800s 

for the construction of the Newcastle and Carlisle Railway (McGuire 2013: 117). It was in this 

field that the Thorngrafton arm purse15 was discovered by a workman in 1837, although 

accounts of how, where and when exactly it was found are very variable. McGuire’s work on 

the stone sources for Vindolanda showed that in contemporary accounts of the discovery, the 

name of the land owner was listed at Robert Carrick Esq, who owned the field containing the-

sleeper quarries, and that the land owner of the ancient Barcombe quarry was a Mr John Auburn 

(McGuire 2013: 123). (see figures 116 and 117). 

 

CAWFIELDS AND WALLTOWN WHINSTONE QUARRIES 

Both of these quarries are very important in the history of Hadrian’s Wall as they were cut 

straight through the Wall itself destroying stretches of it forever.  

 
15 A Roman hoard deposited within an arm purse containing coins of Hadrianic date (Birley 1963) 

Figure 116 (left): Thorngrafton Arm Purse found containing 63 Roman coins, the latest of 

which was Hadrianic. After McGuire, 2013, p117 © English Heritage and the Clayton 

Trustees. Figure 117 (right): Thorngrafton Common 3. Photo by author. 
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The large whinstone quarry at Cawfields operated from at least 1896 to 1952 (Wilmott 2013: 

56) and destroyed the section of Hadrian’s Wall which ran between Burnhead Cottage and Hole 

Gap (Woodside and Crow 1999: 92).  

Walltown is the second large industrial quarry for whinstone along the central sector of 

the Wall. Quarrying was only halted after ‘a government order and costly compensation’ in 

1943 (Woodside and Crow 1999: 93). 

 

4.5: Conclusion 

This catalogue gives examples of many of the different types of quarries which have been 

encountered during the research for this project and the availability of information for each 

type of quarry. Due to the number of quarries in the catalogue it is not possible to discuss each 

one in detail, but significant examples of each type are given – sleeper quarries, ironstone 

quarries, limestone quarries with associated kilns, quarries which are only mapped as outcrops, 

and many more. Very few of the quarries other than those with Roman inscriptions have been 

given any consideration in academic literature. Historic mapping of the region is sparse and of 

poorer quality before the inception of the Ordnance Survey. By using multiple sources of data 

in conjunction it is possible to narrow down the dates of some quarries – the BGS Britpits 

database, the historical mapping by the Ordnance Survey, local knowledge, lidar, and 

examination in the field. However, it is extremely time consuming and the process is further 

complicated by some errors in major recent works –  

Evidence for shallow opencast ironstone workings from the Roman period are 

referenced in a recent book ‘The Archaeology of Mining and Quarrying in England’ – 
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“Northamptonshire ironstone was worked from shallow surface outcrops by means of 

opencasts (…) Traces of these workings within the Northamptonshire orefield have 

been found at Oundle and Laxton (Taylor & Collingwood 1926).” (Newman 2016: 24) 

Taylor and Collingwood do in fact discuss the iron workings in Northamptonshire, but 

not to attribute them to Roman activity. Rather, they discuss contemporary archaeological 

discoveries which had been uncovered near to local ironstone quarries. One of these was 

operated by the Staveley Coal and Iron Company at Scaldwell, and the other by the Cargo Fleet 

Iron Company (both operating in the late 1800s to early 1900s) –  

“Lead and coins, were observed by Dr. W. W. Robb in making a cutting across the 

earthworks on the E. and W. of ‘Camp’ or ‘Borrow’ Field, Irchester, in connexion with 

ironstone working (The Cargo Fleet Co.)”  (Taylor and Collingwood 1926: 223) 

Unfortunately, discrepancies such as can be seen in the 2016 book make the process more 

difficult when trying to establish the date of sites like these. 

 The category system rating the quarries 1 – 5 has been enlisted to somewhat simplify 

the data and allow other researchers to look at those which have not been examined in detail 

(predominantly Category 3). The system shows that assessing each quarry in detail can yield 

new and interesting information which better informs our understanding of quarrying in the 

Wall area.  

Although there are difficulties with a study area as large as that in this project, this study 

needed to look at the quarrying along the whole length of the Wall as the first step. As we do 

not yet know which quarries supplied which areas of construction or how far the stone travelled, 

it would be impossible to look at an arbitrarily assigned area around one fort and be confident 

that we can see the whole picture of the stone supply to that fort. Once a general overview of 

the stone supply has been determined, subsequent studies can begin to look at more specific 

details of stone use such as the use of stone through time or stone types by building function. 
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The gazetteer and catalogue provide the first steps in understanding how quarrying was 

organised within the landscape, and the petrological testing, which will be discussed in the 

following chapter, will take this further. 
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5: THE PETROLOGICAL TESTING 

5.0: Introduction 

It has long been recognised that there is a need for petrological testing of stone sources and  

quarries to better understand which stone sources the Roman military preferred and used for 

the building and restoration of Hadrian’s Wall (Pearson 2006, Hayward 2009, Hill 2004, and 

Rushworth 2009). As discussed in chapter 4, a limited number of previous studies have 

undertaken petrological testing at the Wall and its forts but have focused on smaller areas. This 

study is the first to attempt to look at the Wall as a whole. The samples taken may be divided 

into two groups: those taken from quarry sites in situ, which will be referred to as ‘quarry’ 

samples, and those deriving from off-site samples either in museum collections or sites on or 

close to the Roman Wall. The latter will be termed ‘archaeological’ samples.  Samples were 

collected from 6 archaeological sites, 13 quarries and 5 control locations, and petrographical 

and geochemical analysis was performed. All archaeological samples were taken with 

permission from Historic England, and quarry samples were taken from outside the scheduled 

areas.  

 Although thin section petrographic characterisation is a well-established field in 

mineralogy there is not an established methodology at the moment for archaeologists to use the 

method in combination with XRF to determine stone provenance. A method called ‘total 

petrography’ which uses a combination of thin section and detailed geochemical analysis has 

had some success. At Stonehenge for example, Britain’s most studied ancient monument, 

archaeologists have determined the likely origin of the sandstone altar stone and sarsen stones, 

but have traced them to a particular lithostratigaphic formation rather than a specific quarry 

(the sarsen stones seem to be worked boulders rather than quarried stone) (Green 1997: 257). 
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The problem with this method is that the formations are often very large, and this would do 

little to narrow down the number of potential quarries.  

Success in identifying specific quarries has been found by researchers studying 

different stone types. In Classical Archaeology, researchers have had success for many years 

working on stone provenance testing of marbles, most commonly using carbon and oxygen 

isotope analysis and cathodoluminescence (Coleman and Walker 1979; Walker 1984; 

Pensabene 1998; Lapuente, Ture and Blanc 2000; Lazzarini 2002, Attanasio, Brilli and Ogle 

2006). Granite columns have also been provenanced using a combination of methods including 

magnetic susceptibility, portable gamma ray spectrometry and electron microprobe analysis 

(Williams-Thorpe and Henty 2000, Williams-Thorpe 2008). The published proceedings of 

ASMOSIA detail the latest advances in provenance testing of polychrome and white marble, 

limestones, granites, and some lava stones/basalt, but sandstone is still poorly represented, and 

no reliable provenancing method has emerged so far. In more recent years XRF has proven a 

useful tool when determining stone provenance of obsidian tools. Hand axes found in Britain 

have been characterised and provenanced using the technique (Liritzis and Zacharias 2011: 

126). 

In order to simplify the testing process, it was decided that only sandstone would be 

analysed as part of the petrological testing, as this is the primary building material used in the 

construction of the Wall and is generally least well understood in terms of provenance testing. 

Should a useful method be developed it has huge potential within the field of archaeology as 

sandstone has been a common building material from prehistory to the modern day across all 

regions of the world.  

XRF is a useful technique as it allows a cheaper type of compositional solid analysis, 

which has a relatively straightforward technique, and is simple to train people to use. There is 
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also potential to use portable XRF (pXRF) in the future if the methodology put forward in this 

thesis proves useful. pXRF is non-destructive which in an archaeological context is preferable.  

In preparation for this project several geologists were consulted for advice on this issue, 

and while their response  was overwhelmingly negative, it was generally agreed that a 

combination of both XRF and thin-section petrology was most likely to yield a good result. 

They also advised to sample a single quarry several times at equal vertical intervals to see what 

the variance was in chemistry though the various beds. The primary issues with the testing of 

sandstone is that it is both too variable in composition (colour, grain size, porosity) even within 

one quarry to be compared to samples from other locations, and that it is chemically nearly 

identical no matter where the sample is taken from. It is hoped that by attempting to address 

these concerns and recognise other issues such as the effects of weathering, the results will be 

as reliable as possible. The petrological testing for this study is not comprehensive within the 

limited time and funding available, but it should provide information on which methods are 

more successful, in order to be able to extend and improve in the future.  

The choice to use thin-section and XRF as an analytical combination was determined 

by the facilities and training available at the University of Edinburgh. All of the XRF samples, 

and half of the thin sections were self-prepared in the University’s two archaeology 

laboratories.  The remaining half of the thin sections were sent to a commercial thin sectioning 

laboratory for processing due to time constraints; this work was funded by the SGSAH.  

There are several key research questions of interest which will be considered in this 

chapter: 

• What is the chemical variance of several samples taken from one quarry at vertical 

intervals in XRF?  

• What is the impact of weathering on the geochemistry of the stone? 
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• Have the archaeological samples which were taken from stone that was stored 

uncovered weathered differently to the ones which have been in museum storage since 

excavation? 

• Are quarries chemically distinguishable using XRF? 

• Do the quarry samples taken from around the forts match the stone used at those forts? 

• Are any of the non-Roman quarry samples geochemically comparable to the stone from 

the forts?  

Each of these points will be addressed in the discussion at the end of this chapter.  

Before the discussion of the results of petrological testing there will first be a 

description of the methods used during the analysis. After this, the thin section samples will be 

described and grouped by quarry and by archaeological site. The next section will look at the 

XRF results as a whole and which methods of data analysis can be used to interpret them best. 

Finally, the results will be combined to show whether samples which may match in thin section 

are chemically different, or similar.  

It is hoped that this petrological approach will help to dispel the myth that there is no 

benefit in  using petrological testing on sandstone in archaeology, and also show that it is most 

useful when it is integrated with detailed  research into the geology, and history of the area 

which is being sampled.  

 

5.1: Methodology – Sampling 

Ninety-three samples were taken in total, thirty-seven samples from archaeological remains 

and fifty-six quarry samples (numbered A001 – A037, Q001 – Q056). All samples were taken 

using a flat chisel and geological hammer. 
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The methodology for collecting samples was different for those samples derived from 

archaeological contexts and those from quarries.   

 

5.1.0: Quarry Samples 

Between two and five samples were taken from each quarry. Fewer samples were taken from 

quarries which were smaller, difficult to access, or turf covered. The quarry samples taken are 

around 3 cm x 3 cm x 3 cm in size. Samples were taken at horizontal intervals from the middle 

of the face of the quarries. This was to ensure samples came from the thickest beds which are 

most useful for stone construction, and to avoid the overburden and lower water-saturated 

layers of stone. No professional climbing/abseiling equipment was used during sampling. At 

quarries with very high faces, samples were not taken from higher than 2 m above the quarry 

floor. Care was taken to collect quarry samples at a generous distance from potentially 

significant archaeological tool marks or inscriptions. At scheduled quarries samples were not 

taken from the inscribed face but the nearest outcrop of stone to the ancient quarry. For 

example, at river quarries this was usually an outcropping of stone slightly further up or 

downstream. Loose samples or rubble at the bottom of the quarry face were also taken to avoid 

damaging the stone faces. 

 

5.1.1: Archaeological Samples  

Archaeological samples were taken on site at Chesters Fort, Birdoswald Fort and Carlisle 

Castle under the supervision of the curator Dr Francis McIntosh. The stone samples were out 

of context and abandoned following historical excavations (see figure 118). Samples of 

sandstone were taken from all three sites. Additionally, tufa samples were collected from the 

Bath House at Chesters Fort. The samples taken from archaeological stone were significantly 
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smaller than the quarry samples – around 1 cm x 1 cm x 2 cm (see figures 119 and 120). This 

meant that in some case there was not enough material to do both thin section and XRF. If 

material was limited, XRF was chosen as the priority testing method as its effectiveness for 

analysing archaeological sandstone is less well understood.  

 

 

 

 

 

 

 

 

 

 

 

 

Permission was also granted to take samples from accessioned museum pieces 

providing that they were taken by a person with experience sampling sensitive archaeological 

materials. Dr Peter Hill kindly agreed to assist during the sampling of stone from Housesteads 

and Corbridge which is conserved at the Helmsley Archaeology Store in North Yorkshire. 

Samples from Sycamore Gap were taken from stone uncovered during excavations by Prof Jim 

Figure 118 above: Pile of sandstone and calcareous tufa blocks behind the Bathhouse at Chesters. Figure 

119 below left: calcareous tufa sample. Figure 120: below right: sandstone sample. All photos by author. 
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Crow between 1982-89, which had been removed during consolidation and the construction of 

the Wall and new pathway.  

 

5.2: Methodology – Thin Section 

Larger samples were broken down to 1cm by 1cm to fit into a casting mould using a hammer 

and chisel in the lab. The samples were then given a flat face using the table saw (Buehler 

Isomet 1000 precision saw) and the flat surface was polished using 15 μm diamond disk and 

p1200 grit sandpaper on a rotating polishing wheel (Beuhler Beta grinder-polisher) (see figure 

121). 

 

 

 

 

 

 

 

The casting mould was then coated with a release agent and the sample was placed into 

the sample cup with the polished surface facing down. A sample label was then placed into the 

cup with the lettering facing outwards. A 2-part epoxy resin (EpothinTM), was prepared and 

then added to the sample and placed inside a casting vacuum which impregnates the sample 

with resin while removing air bubbles. The samples were all left to cure for 12-24 hours before 

being removed from the moulds. The flat surface of the stone was polished again to remove 

Figure 121 left: Cut and sanded sandstone sample. 

Figure 122 right: impregnated and polished sample. 

Photos by author. 
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any surface resin and create a smooth surface using increasingly fine grit sandpapers, 15 μm 

diamond disk, p1200, p2500 and p4000. (see Figure 122).  

Very small or delicate samples were placed whole into the mould without cutting a 

smooth face. They were then cut through at the widest point on the table saw and this surface 

was polished in the same manner as above. 

Glass slides were frosted by hand using aluminium oxide powder and then the polished 

faces of the samples were glued to the frosted side of the slide using two-part epoxy resin. The 

samples were pressed onto the slides using a weighted spring clamp and left to cure (see figure 

123). The slides were then cut on the table saw, removing the extra sample material and leaving 

a 1mm thickness (see figure 124). The sample on the slides were ground down by hand using 

increasingly fine grits of sandpaper until a 30 μm thickness was reached. The thickness of the 

sample was continually checked throughout the process under a petrological microscope. 

  

 

 

 

 

 

 

5.3: Methodology – XRF 

A loose powder XRF method was selected as this was considered to be the best option. XRF 

has become a popular method for analysing the composition of pottery samples due to 

Figure 123 left: Samples on slides under weighted spring clamp. Figure 124: Samples after cutting to 

1 mm thickness. Photos by author.  
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difficulties with other types of scientific analyses. Although scanning-electron-microscopes 

(SEM) can be useful for single location observations, the character of the material throughout 

an entire pot or/and sherd varies.  The loose powder method provides a more complete picture 

of the chemical composition of the material by analysing a powder created from material 

throughout the sample (Ichikawa, Nakayama and Nakamura 2012: 288). As the samples taken 

were not cores, they were small samples taken from the quarry’s face or surface of the 

archaeological building stone, they had a surface layer which had been affected by weathering 

and so loose powder allows the chemical effects of weathering to be mitigated by mixing the 

weathered surface with the inner un-affected stone.  

Previous studies have shown that the chemical impact of weathering can be significant 

when the stone has been situated in an environment affected by various external factors such 

as modern and historical pollution, acid rain, and sea spray. At coastal sites, marine aerosols 

carried by wind can enter the stone and cause it to deteriorate. Research on the preservation of 

a sandstone tower in northern Spain, La Galea Fortress, used XRF and a combination of other 

geochemical analyses, and showed that on one side of the tower (which faces out to sea from 

the top of a cliff) the marine environment has led to deposits of salts and sulphites in the stone, 

which have reacted with the calcite of the sandstone and created gypsum. These compounds 

crystallised in the silica cement of the stone and caused cracks to form and grow. The chemical 

weathering combined with wind erosion has resulted in the SE face of the tower having a much 

poorer level of preservation than the NW face (Morillas et al 2016: 86). Urban environments 

can also impact affect the chemistry of sandstone buildings; heavy industry, the historic coal 

industry, vehicle pollution, and acid rain can all attack the surface layer of the stone causing a 

surface crust. XRF analysis on sandstone surface crusts in polluted environments in Belgium 

has shown that Fe, Al, Ca and Si levels are all roughly the same in the crust and the core of the 
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stone but that Ba and S are present in the crust but not the core, perhaps due to acid rain and 

coal industry (Cnudde et al 2009: 5426).  

Although the samples taken for this study were mainly taken in the central sector and 

so are unlikely to have been significantly affected in this way, it is important to note that 

Hadrian’s Wall crosses through coastal environments on the west coast and through Newcastle, 

which was a major industrial centre in the 19th and 20th centuries. Therefore, it is likely that 

any exposed stone was affected by these chemical changes.  

Only a small amount of material is needed for XRF in comparison to the volume for 

thin section analysis. Any plant life on the sample was removed before crushing. A small piece 

of the sample was taken and crushed into a fine powder using an agate mortar and pestle. The 

mortar and pestle were cleaned between samples using acetone. It was not possible to crush 

some of the samples are they were too hard, and these were powdered in an Ika Werke M20 

universal mill.1 Many of the quarry faces were saturated with water. Any samples which 

contained moisture were put into a drying oven at 30 degrees Celsius prior to grinding.  

The fine powder was then sieved using a 300 μm laboratory sieve and the remains left 

in the sieve were crushed again in the mortar and pestle. This process was repeated 1 – 3 times 

as needed to produce a uniform fine powder. The powdered sample was then poured into the 

prepared sample cup (see Figure 125). The equipment used is listed below –  

• Niton plastic X-Ray sample pot  

• Mylar X-Ray film TF-160-255, thin film sample support, gauge: 0.00024” – 6.0 

μm, 2.5” diameter 

• Whatman paper circles grade 540, 24 mm 

 
1 This produces a fine powder mist of silica dust when opening the mill so it is important to wear a 
face mask to avoid breathing the dust particles.  
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Niton X-ray sample pot

Whatman® Paper Circle, grade 540, 24mm

X-Ray sample pot stuffing fibre

Loose powder crushed sample

Mylar® x-ray film TF 160-255, thin film sample support
Gauge 0.00024” – 6.0µ

• Stuffing fibre 

The samples were analysed in a Thermo-Scientific Niton FXL, FM-XRF analyser 

(portable field lab) on the Mining Cu/Zn setting for 240 seconds each.  

The sample colour was also identified at this point using a Munsell Soil Colour Chart.  

 

 

 

 

 

 

 

5.4: Petrological Description of Samples 

5.4.0: Introduction 

This section includes the petrological descriptions of the thin sections from each quarry and 

archaeological site. Thin sections are described in terms of their grain size, roundedness, 

sorting, and any notable inclusions such as mica, feldspar, coal or iron. There is an element of 

subjective interpretation involved in this process which means others may disagree with my 

classifications.  

This section will identify major differences within individual quarries and it will 

provide some insight into the usefulness of taking loose samples. It is not expected that the 

Figure 125: Sample pot diagram. Figure by author. 
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samples from archaeological sites will necessarily be similar, as different stone sources may 

have been used for different building functions or different building phases.  

Although external factors such as weathering may affect the chemistry of the samples, 

it is very unlikely that these would have affected things like grain size and sorting as these are 

qualities which develop during the process of the original rock forming sediment’s deposition. 

Before a sediment is deposited it is generally transported from its source by water, wind or 

glacial activity. This movement grinds down the sharp corners of the mineral grains. As a result, 

more angular sedimentary rocks are usually founded closer to their parent rock than rounded 

examples (Jones 2015: 12). After deposition, the original rounded quartz grain can begin to 

slowly grow back into its original angular shape. The outline of the original grain can 

sometimes be seen as a darker line within the grain itself (see figure 126). 

 

 

 

 

 

 

 

Sorting and roundedness have been measured according to the scales shown below, 

there is an element of individual interpretation involved in this process which means others 

may disagree with my classifications (see Figures 127 and 128) (Jones 2015: 12-14). The grain 

size, roundedness, sorting, and any notable inclusions such as mica, feldspar, coal or iron are 

all included in the data (Appendix 4). Grain size was measured using ImageJ by measuring the 

Figure 126: Quartz grain overgrowth. Photomicrograph by author.  
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diameter of grains at their widest point and taking an average (see figure 129). It should be 

noted that this value is more accurate depending on the uniformity of the grain size within the 

sample. In samples which are very poorly sorted, average grain size is not necessarily a helpful 

metric for the purposes of comparison. For the most poorly sorted samples, the largest grains 

were measured separately and recorded.  

 

 

 

 

 

 

 

 

 

 

 

Several samples included significant non-quartz inclusions which were identified using 

Barker 2014, and MacKenzie and Adams 1994. A large proportion of the sandstone used in the 

central sector comes from carboniferous formations, and so a certain amount of coal was 

expected within the thin sections. It appears as dark almost opaque black areas made up of 

many very fine layers (see figure 130). Mica was also very common within the sandstone, but 

the quantity and morphology of the mica was greatly varied (figure 131). K-Feldspar is an 

Figure 127 top left: Rounding of grains diagram. From left to right – well rounded, rounded, angular, very 

angular. Figure 128 top right: Sorting of grains diagram. From left to right – very well sorted, moderately 

sorted, very poorly sorted. Figure 129 below: Measurement of grains across widest point in imageJ. All 

images produced by author.  
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important mineral which was identified in several samples and formed the main basis of quarry 

identification in the work of McGuire at Vindolanda (McGuire 2011, 2012). The potassium 

rich feldspar is identifiable by its distinctive ‘cross-hatched’ or ‘tartan’ twinning pattern, which 

is diagnostic of the mineral microcline (Barker 2014: 20) (figure 132). There were also some 

unidentified minerals within the thin sections, which were completely opaque. They appeared 

to have a pentagonal or hexagonal shape and are potentially garnets (See figure 133). Coloured 

resin was not used to impregnate these samples, so it has not been possible to obtain a 

measurement of porosity. 

 

 

 

 

 

 

 

 

 

 

The results of the thin section analysis will be given below. First, the quarry samples 

will be discussed in order of their geographical position from West to East, and following this, 

the archaeological samples will be described in the same order.  

 

Figure 130 top left: Coal in thin section (plain polarised light). Figure 131 top right: Mica in thin section 

(crossed polarised light). Figure 132 bottom left: feldspar twinning (crossed polarised light). Figure 133 

bottom right: Coal? And garnet? In plain polarised light. Photomicrographs prepared by author.  
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5.4.1: Quarry Samples 

Wetheral 

 

The stone from Wetheral is a very fine grained, reddish brown sandstone. The quarry is part of 

the Triassic Chester sandstone formation and is known as St Bee’s sandstone. Although it is 

similar in appearance to the stone from Gelt River 2 the stone was less severely weathered and 

less fragile in comparison. The samples are rich in iron and mica giving the stone its distinctive 

colour and sparkle in hand specimen. All samples are well sorted and the grains are subangular. 

Feldspar was observed in only one of the samples – Q022.  

 

 

 

Figure 134: 4 thin section photomicrographs from Wetheral quarry. All are shown in cross polarised light 

with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by author. 
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Gelt River 2 

 

The stone at the quarry here was waterlogged and in poor condition. The samples were dried 

in a dehydrating oven before being thin sectioned but were still fragile. As a result of their 

fragility the sections were left slightly thicker than a standard petrological thin section to 

prevent them being destroyed. This gives them a darker appearance than the other sections but 

this results from the method used rather than a characteristic of the stone itself. The stone is a 

Triassic sandstone and part of the Chester formation. The dark purplish-red stone of Gelt River 

2 is very fine grained – ranging from 115 – 132 μm. All three samples are very well sorted and 

have angular grains. Iron is visible between the grains which has given it a relatively high iron 

reading in the XRF analysis, 1.1 – 1.9%.  

 

 

 

 

 

 

Figure 135: 3 thin section photomicrographs from the quarry Gelt River 2. All are shown in cross polarised 

light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 
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Comb Crag 

 

The samples from Comb Crag (Q005-7(b)) are fine grained and pale yellow in colour. In thin 

section, iron can be seen filling the pores between grains. This is reflected in the XRF results 

for these samples which show an elevated level of FeO2 compared to the other samples (1.9-

2.6%). They are uniform in their sorting and roundness – all being well sorted and subangular. 

The large black area in figure 136 Q007 (b) is a fragment of coal, a common inclusion in 

carboniferous sandstone. This is the largest fragment of coal seen in any of the samples.  

 

 

 

Figure 136: 4 thin section photomicrographs from Comb Crag quarry. Q005-Q007 (a) are shown in cross 

polarised light, Q007 (b) is shown in plain polarised light. All have 500 μm scale bar. Photomicrographs are 

labelled with sample numbers. Photos prepared by author. 
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Haltwhistle Burn 7   

 

 

The stone from Haltwhistle Burn 7 (known locally as Long Crag) is a carboniferous sandstone. 

All of these samples aside from Q035, have subrounded grains and are well sorted to very well 

sorted. In Q035 the grains are subangular. The average grain size is fine in Q032, Q033, and 

Q036, and medium in Q034 and Q035. Small mica fragments and some iron mineral growth 

was seen in all of the samples. Q036 was taken as a loose sample from the quarry floor.  

 

 

 

Figure 137: 5 thin section photomicrographs from the quarry Haltwhistle Burn 7. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared 

by author. 
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Melkridge Common 5 

The quarry samples from Melkridge Common 5 are very well sorted and fine grained. The 

stone is a carboniferous sandstone. Q038 contains some mica grains, and opaque mineral 

growth in the pore spaces which has been shown to be iron through the XRF analysis – the 

XRF sample was 7.7 % FeO2 and 5.3 % Fe.  

Bertha 

 

Q025 is shown here in both plain (b) and crossed polarized (a) light to better display 

the large coal fragment at the bottom of the slide. There are also large pores in the stone which 

have been filled in some places with a fine clay, or opaque mineral growth – mostly likely 

oxidized iron. Both samples contain mica and are moderately sorted; in Q026 the mica flakes 

are larger and the grains are slightly more angular. 

Figure 138: 3 thin section photomicrographs from the quarry Melkridge Common 5. Q037 and Q038 (b) are 

shown in cross polarised light, Q038 (a) is shown in plain polarised light. All are shown with 500 μm scale 

bar. Photomicrographs are labelled with sample numbers. Photos prepared by author. 

Figure 139: 3 thin section photomicrographs from Bertha quarry. Q025 (a) and Q026 are shown in cross 

polarised light, Q025 (b) is shown in plain polarised light. All are shown with 500 μm scale bar. 

Photomicrographs are labelled with sample numbers. Photos prepared by author. 
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Housesteads 6 

 

The stone from Housesteads 6 quarry, located on an escarpment to the south of the fort, is a 

buff coloured carboniferous sandstone. All four samples (Q001 - 4) are fine grained, and have 

a very similar in grain size, with Q004 having a slightly larger average grain size than the other 

samples. The grains of Q001-Q003 are sub-rounded, and Q004 subangular. All the samples are 

similarly well-sorted, but Q001 and Q002 seem to have a more uniform grain size and so have 

been categorised as very well-sorted. Despite Q004 perhaps being the sample which stands out 

the most as being slightly different from the others, Q001 was taken as a loose sample from the 

quarry floor, which suggests it was once part of the quarry face and is not rubble which has 

been transported to the quarry floor by other processes. Iron concretions were identified 

surrounding the quartz grains in samples Q001, Q003 and Q004. Also noticeable in Q001 is a 

Figure 140: 4 thin section photomicrographs from the quarry Housesteads 6. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared 

by author. 
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single flake of mica near the centre of the slide. There is one grain which is a possible feldspar 

visible near the centre of Q003 (indicated by red arrow).  

 

Queen’s Crag  

 

The carboniferous sandstone from Queen’s Crag contains distinctive large flakes of mica as 

seen in the photomicrographs above (Q018 – Q020). The grains are subrounded in all samples. 

Q019 varies from the other two samples in that in contains some very large grains which have 

increased the average grain size (Q019 is medium grained and Q018 and Q020 are fine 

grained). Q019 is also classed as moderately sorted while the other two are well sorted. None 

of the samples from Queen’s Crag contained feldspar.  

 

 

 

 

 

Figure 141: 3 thin section photomicrographs from the quarry Queen’s Crag. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared 

by author. 
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Crag Wood 

 

The samples from this quarry have more diversity in their composition than can be seen at the 

other quarries. Although it is not immediately apparent from the photomicrographs (Q014-17), 

the grains within the stone form alternating layers of smaller and larger grains. This can be seen 

in figure 142 Q015 where a band of smaller grains runs through the vertical centre of the slide 

and large grains are on either side. The stone from Crag Wood is a carboniferous sandstone. 

The average grain size of these samples ranges from fine to medium, with Q017 having a 

noticeably smaller grain size than the other three samples. The grains are subangular to 

subrounded, Q014 and Q015 are moderately sorted, and Q016 and Q017 are well sorted.  

 

 

Figure 142: 4 thin section photomicrographs from the quarry Crag Wood. All are shown in cross polarised 

light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 
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Fallowfield Fell 

 

Two samples were taken from the quarry at Fallowfield Fell but unfortunately one was lost 

while transferring samples between labs. Unfortunately, it is not possible to use only one 

sample to characterise the stone from the whole quarry so additional sampling may be required 

in the future. This stone is a carboniferous sandstone which is moderately sorted, with 

subrounded grains of various sizes ranging between fine and medium.  

 

 

 

 

 

 

 

Figure 143: One thin section photomicrograph from the quarry Fallowfield Fell. It is shown in cross 

polarised light with 500 μm scale bar. Photomicrograph shows the sample Q012. Photos prepared by author. 
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5.4.2: Archaeological Samples  

Carlisle Castle 

 

The samples from Carlisle Castle are the most difficult to attribute date to. Unlike at 

Birdoswald, the Roman fort at Carlisle does not survive in the same condition. Its extent and 

location are not fully understood although it is known to have been situated very close to Tullie 

House and Carlisle Castle. The stone samples taken from Carlisle castle were taken from a 

stone yard which contained some Roman material including a carved altar, but it cannot be said 

with certainty that the stone samples came from Roman period Carlisle or nearby Stanwix or 

if they came from later quarrying during the construction of the castle.  

The samples themselves are very varied. A019 and A020 are very similar and likely share the 

same quarry source. They are very poorly sorted, and have well rounded grains. Due to the 

poor sorting the average grain size has been taken for the larger and smaller grain sizes. The 

smallest grains average 155 μm in both samples. In A019 the large grains average 974 μm and 

in A020 they average 1277 μm. Also notable in A019 and A020 are some opaque minerals 

within the grains which may be garnets due to their faceted sides and black colour. A016 and 

A018, also have similar qualities. They are both medium grained, subrounded, well sorted, and 

contain no mica or feldspar. A018(b) shows a close up of a single quartz grain which has iron 

growth occurring on the grain itself rather than in a pore space. A017 is the only very fine 

grained sample from Carlisle, it is very well sorted, subangular and has a high mica content.  

Sample A017 appears very similar to the St Bee’s sandstone, which was sampled at 

Wetheral,and one of the quarries in that formation could potentially be the source of this stone.  

Figure 144: 6 thin section photomicrographs from Carlisle Caste. All are shown in cross polarised light with 

500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by author. 
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Birdoswald  

 

 

The samples at Birdoswald were taken from dismantled walls from the farmhouse on the site 

of the Roman fort. The farmhouse and surrounding field walls are thought to have been 

constructed with re-used Roman stone from Hadrian’s Wall and so it is hoped that the stone’s 

quarry sources for the farm-house should be the same as the Wall. A009, A010, and A014 

appear very similar and may have come from the same quarry source. They are very fine 

grained, contain mica, do not contain any feldspar, and have subrounded grains. A011 is also 

fine grained but has a larger average grain size than the previous three samples. It has 

subangular grains, contains some feldspar, and is well sorted. A013 and A015 are both medium 

grained, A013 has more angular grains and is more well sorted. The two samples are also very 

different colours in hand specimen – A013 is a pinkish grey and A015 is pale brown. 

 

Figure 145: 6 thin section photomicrographs from Birdoswald Roman Fort. All are shown in cross polarised 

light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 
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Housesteads  

 

Despite coming from differing types of masonry, the samples from Housesteads appear quite 

homogenous. Two of the samples come from roughly dressed building stone and one from an 

interior window arch; a carved altar; and a socketed stone. The grains of A026 – A029 are all 

subrounded, and the grain size is on the threshold of fine and medium grained. A030 has the 

largest grain size and is medium grained. A030 has been categorised as subangular due to its 

slightly less rounded grains. Due to the similarity of the samples and their proximity to each 

other in the XRF plot it is possible all of the stone had a single origin quarry or came from 

quarries located very close together. 

Figure 146: 5 thin section photomicrographs from Housesteads Roman Fort. All are shown in cross 

polarised light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared 

by author. 
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Chesters  

 

 

A001-A004 were taken from stone at the east end of the commanding officers house, and A006 

and A007 were taken from the bath house.  

There are three noticeable stone types visible in the Chesters samples. A001, and A004 

- A007 are very fine grained, are well sorted or very well sorted, and contain iron. A002 is also 

fine grained but has a larger average grain size, and a higher mica content. A003 is very distinct 

from the other samples and certainly came from a different quarry source. It is a coarse grained 

sandstone with moderate sorting and angular grains.  

Figure 147: 6 thin section photomicrographs from Chesters Roman Fort. All are shown in cross polarised 

light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 
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Corbridge 

 

A022 and A031 have some similarities in thin section, they are both medium grained and 

contain mica flakes and large feldspar grains, the grains in A031 are slightly more angular. 

A023 is medium grained, very well sorted, and does not contain the same large feldspar grains 

or mica. A024 and A034 are the only fine-grained sandstones; A024 is subrounded and very 

well sorted; and A034 is subangular and well sorted. Although it was assumed to be sandstone 

before being sent for thin section, A033 is a fossiliferous limestone. A033 was taken from a 

dressed stone block which may have formed a statue plinth or part of ashlar masonry. The other 

samples were taken from two guttering stones, two moulded plinths, a column drum, and an 

irregular block.  

Based on the stone samples taken it appears the builders at the Roman town of 

Corbridge were utilizing varied stone sources for different purposes, unlike the Housesteads 

samples. 

Figure 148: 6 thin section photomicrographs from Corbridge Roman Town. All are shown in cross polarised 

light with 500 μm scale bar. Photomicrographs are labelled with sample numbers. Photos prepared by 

author. 
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Sycamore Gap 

 

The two samples from Sycamore Gap are very distinct. They were taken from stone which was 

excavated between Castle Nick and Highshied Crags 1982-89.  

A036 is medium grained, well sorted and has subrounded grains. An iron rich concrete 

has formed between the grains. A037 is fine grained, subangular and moderately sorted. A 

seam of platy mica runs through the sample. These samples indicate that the stone used to 

construct this stretch of Wall was sourced from different quarry sites.  

 

5.4.3: Geochemical Description  

The XRF results give the relative proportions of various elements and compounds 

within the stone by percentage. The results were then processed using principle component 

analysis (PCA) to identify clusters. First using R to eliminate outliers,2 and then through the 

web application, ClustVis. The purposes of these tests were to see if there was any noticeable 

clustering within the quarry samples, whether the control samples were noticeably distinct from 

 
2 Control samples are included in all plots and not removed as outliers. 

Figure 149: 3 thin section photomicrographs from the Wall at Sycamore Gap. A036 and A037 (b) are shown 

in cross polarised light, A037 (a) is shown in plain polarised light, All are shown with 500 μm scale bar. 

Photomicrographs are labelled with sample numbers. Photos prepared by author. 
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the main quarry samples, and whether a quarry sampled vertically would cluster as well as one 

sampled horizontally.3  

In PCA the principle components are a linear combination of the variables, ranked in 

order of variance. Principle component 1 (PC1), is the component with the highest level of 

variance within the dataset. In order to view the clustering easily in this dataset, it was necessary 

to plot two principle components with a similar level of variance. PCA1 and PCA2 have quite 

a large difference in variation, and so the plots for these show the samples gathered in the top 

half of the plot with more overlap, PCA 2 and 4 show the clustering more clearly. Figures 150 

and 151 show the PCA plots for only the quarries and the quarry control samples. Figure 150 

shows the plot for PCA 1 and PCA 2; the samples are spread along the upper half of the graph 

and the cluster ovals have a great deal of overlap. The control samples (in pink) are not 

particularly distinct from the main quarry samples. In Figure 151 (PCA 2 and 4) the control 

samples and the loose samples are very separate from the main samples and there is less overlap 

of the quarry ranges. It was important to perform this analysis using only the quarries before 

adding the archaeological samples, as it shows that there is a clear difference between chemical 

signatures of the local Hadrian’s Wall samples, and the control samples from Scotland. It also 

demonstrates which principle components display this difference most clearly. For this reason, 

the final plot which includes the archaeological samples uses PC2 and PC4. 

 Figure 152 below shows the final PCA plot of all of the archaeological and quarry 

samples. The quarry samples are colour coded, each colour represents a different quarry. The 

archaeological samples are in black, and the ovals encircle individual quarries. Control samples 

or quarries with only one sample have not been circled.  

 
3 Several quarries were sampled at horizontal intervals mainly due to their high faces not 

being accessible. 
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Figure 150 above: PCA plot quarries and control samples. Figure 151 below: PCA plot quarries 

and control samples. Plots prepared by author. 



200 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 152 above: PCA plot all quarries, archaeological samples and control samples. Each 

quarry is marked by a different colour, archaeological samples are black. Plot prepared by 

author.  
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Control samples were taken for the purpose of testing the provenance of sandstone – if 

these were to appear chemically indistinguishable from the local samples it would cast doubt 

on the efficacy of this method. These were taken from natural outcrops at three locations in 

Scotland: the Isle of Arran, Linlithgow, and Edinburgh. 

It is immediately apparent when looking at the plot that four of the five control samples 

taken from Scotland are noticeably distinct from the samples from around the Wall, which is 

an encouraging result. Q047 lies within the same ranges as the as the Wall quarries, but as it 

was taken from the Isle of Arran it is unlikely to be a source used by the Roman builders. The 

quarries themselves have clustered well, including the vertically sampled control, but not 

without some overlap. In one place three quarries intersect each other. Two of these three, 

Wetheral Control and Wetheral 1 are only a few hundred meters apart, so their close relation 

is a good result despite appearances. None the less, these results show that XRF alone may be 

best simply for narrowing down potential quarries for an archaeological site and this can be 

supplemented by additional types of analysis. Also notable is the clustering of the 

archaeological samples near the centre of the plot. The relation of the archaeological samples 

to the quarry samples will be discussed in a later section (5.6).  

 

5.5: Weathering of Stone 

Within the field of geology, many formulas are used to measure the chemical effects of 

weathering on rocks, in sedimentology these usually measure silica loss within the rock and its 

replacement with other minerals. A pioneer of these techniques, Ruxton, found that using a 

ratio of the silica content to the alumina content (SiO2/Al2O3) correlated well with weathering 

related element loss. This ratio was intended to be used on igneous and metamorphic rock, and 

so may not be appropriate in this case, but a slightly more complex ratio known as ‘PI’ or 



202 
 

Product Index, which is based on the same principle of silica loss, may give a better picture of 

weathering (Ruxton 1968: 519). Below is the equation used by Ruxton (1968) to calculate PI-   

𝑃𝐼 =
100 𝑆𝑖𝑂2

𝑆𝑖𝑂2+ 𝑇𝑖𝑂2+ 𝐹𝑒2𝑂3+𝐴𝑙2𝑂3 
  

 One of the most significant problems transferring geological concepts into 

archaeological practice is the vastly different timescales which are worked with in each field. 

The weathering ratios have mostly been developed to study the effects of thousands or millions 

of years of changes. In this example the weathering being assessed has occurred over two 

millennia which is a relatively miniscule time period in terms of geological processes. 

Nevertheless, this is a technique which has not been applied to archaeological problems in the 

past and may have useful applications.  

 One of the most useful applications of the study of rock weathering for heritage 

purposes is to better understand conservation methods. The archaeological samples taken for 

this study were taken from stone which is preserved in varied conditions. Several of the samples 

were taken from museum pieces, from historic excavations. Therefore, the weathering process 

was halted following deposition and subsequent indoor curation. As such these stones have 

spent less time exposed to wind and rain than the samples taken from stone at Chesters and 

Birdoswald which are stored outdoors. Also the archaeological stone could potentially be less 

weathered than the quarry samples, as some of the stone would have been used in the interior 

of buildings, and exterior blocks would mostly only have one outward face so stone from the 

inward facing surface may be better preserved. The results tables below show the PI as a 

percentage (see Table 2). Ruxton’s (1968) PI calculation was used. The average PI of the quarry 

samples is 87.4, and for the archaeological samples is 90.2. This shows that there has been 

slightly more silica loss in the quarry samples due to weathering than in the archaeological 

samples, which corresponds with the expected result. Additionally, an average was taken for 
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stone kept in museum storage (Samples A022 – A034) which is 90.6. These samples are very 

slightly less chemically weathered than the exposed stones which also corresponds to expected 

results. Overall, these results are encouraging as an experimental use of PI as an indicator of 

weathering on archaeological sandstone, but the results would need to be replicated in 

subsequent studies in order to confirm effectiveness.  

Table 2: Weathering Index 

 

5.6: Comparison of Quarry and Archaeological Samples 

One of the primary reasons that petrological testing at Hadrian’s Wall has not been attempted 

previously is that there are a good number of dated Roman quarries near to the Wall which 

have long been assumed to have supplied the stone. It is very reasonable to assume that these 

Sample 

no. 

PI Sample 

no. 

PI Sample 

no. 

PI Sample 

no. 

PI Average PI 

Q001 84.16 Q025 88.61 A001 89.14 A025 88.51 A Mean 90.15 

Q002 90.94 Q026 85.39 A002 90.37 A026 94.68 Q Mean 87.34 

Q003 93.91 Q032 89.36 A003 88.43 A027 90.39 
  

Q004 89.3 Q033 86.37 A004 92.12 A028 92.31 
  

Q005 78.26 Q034 94.06 A006 92.87 A029 93.3 
  

Q006 84.53 Q035 91.31 A007 91.3 A030 89.94 
  

Q007 82.34 Q036 80.84 A009 91.46 A031 87.74 
  

Q009 85.25 Q037 93.59 A010 93.55 A032 80.58 
  

Q010 88 Q038 83.13 A011 93.79 A034 91.8 
  

Q011 85.73 Q044 76.35 A012 91.33 A035 80.14 
  

Q012 96.21 Q045 85.53 A013 96.05 A036 85.43 
  

Q014 87.9 Q046 84.38 A014 84.23 A037 78.48 
  

Q015 90.61 Q047 84.6 A015 91.18 
    

Q016 89.96 Q048 83.52 A016 96.79 
    

Q017 89.47 Q049 76.98 A017 85.83 
    

Q018 95.82 Q050 88.91 A018 96.16 
    

Q019 97.15 Q051 88.29 A019 95.14 
    

Q020 92.31 Q052 85.76 A020 94.17 
    

Q021 89.22 Q053 82.81 A021 79.78 
    

Q022 88.47 Q054 85.33 A022 88.29 
    

Q023 85.14 Q055 88.62 A023 96.77 
    

Q024 89.45 Q056 85.84 A024 93.12 
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quarries with Roman inscriptions near to major forts were the primary stone source. As early 

as 1822, John Hodgson observed:  

“The stone used in the inside of the walls of the station, and for other purposes, has 

been quarried out of the cliffs in the sandstone ridge, along which the present military 

road passes. The altars, columns, and quoins, and much of the ashlar work, have been 

taken from a stratum of freestone on the north side of the Wall, and similar to that in 

which the recesses, called the King and Queen's Caves, on the south side of Broomlee-

lough, are formed.” (Hodgson 1822: 263) 

It is the author’s hope that by comparing archaeological stone samples to their most 

likely quarry sources and finding an observable level of similarly we can confirm these long-

held assumptions while also endorsing the methods of petrological testing used. As this is a 

new method which is still being developed, it is hoped that should these results prove promising 

it will serve as a proof of concept which can be developed further and applied to other quarried 

landscapes. In the sections below, the archaeological samples have been grouped together with 

samples from the nearest quarries, where they will be compared to one another. 

Housesteads Roman Fort, Queen’s Crag Quarry, and Housesteads 6 Quarry (Table 3) 

 

 

 

 

 

The first group to be considered is that suggested by Hodgson, one of the quarries on the 

sandstone ledge – Housesteads 6, was sampled in addition to Queen’s Crag. The table gives 

Q001 168.5 subrounded very well sorted fine 

Q002 150.1 subrounded very well sorted fine 

Q003 178.1 subrounded well sorted fine 

Q004 209.4 subangular well sorted fine 

Q018 236.2 subrounded well sorted fine 

Q019 275.3 subrounded 
moderately 
sorted medium 

Q020 213.6 subrounded well sorted fine 

A026 237.3 subrounded well sorted fine 

A027 214.9 subrounded well sorted fine 

A028 259.9 subrounded very well sorted medium 

A029 225.9 subrounded well sorted fine 

A030 331.7 subangular well sorted medium 
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the results of thin section analysis, which show a good correlation between the samples. Six of 

the samples are near perfect matches, Q018 and Q020 from Queen’s Crag, Q003 from 

Housesteads 6, A026 which was taken from an altar which was badly damaged by a fire in the 

museum at Housesteads Roman Fort, A027 which was taken from a socketed stone, and A029 

which was taken from a roughly dressed facing stone. On the XRF plot, all three of the 

matching archaeological samples fall within the oval of Housesteads 6, and A029 lies inside 

the range of both Housesteads 6 and Queen’s Crag. Six samples in total were taken from 

Housesteads stone, five were thin sectioned and all were analysed in XRF. All six samples lie 

within either or both ranges of these two quarries. This is a very strong result and perhaps 

qualifies as proof that Hodgson’s 198-year-old assertion was correct.  

Chesters Roman Fort, Fallowfield Fell Quarry and Crag Wood Quarry (Table 4) 

Q012 236.4 subrounded well sorted fine 

Q014 239.2 subrounded 
moderately 
sorted fine 

Q015 250.7 subangular 
moderately 
sorted medium 

Q016 213.4 subrounded well sorted fine 

Q017 189.9 subangular well sorted fine 

A001 115.9 subangular well sorted fine 

A002 249.1 subrounded well sorted fine 

A003 595.3 angular 
moderately 
sorted coarse 

A004 175.7 subrounded well sorted fine 

A006 167.9 subrounded well sorted fine 

A007 140.6 subrounded very well sorted fine 

 

The next comparison is between Chesters Roman Fort, Fallowfield Fell the nearest 

inscribed Roman quarry, and another nearby undated potential quarry site Crag Wood. Similar 

to the results for Housesteads, there are some very close matches at these quarries. There are 

five samples with matching characteristics; Q012 the only sample from Fallowfield Fell, Q016 

from Crag Wood, A002 and A004 course stones from the east end of the commanding officers 

house at Chesters, and A006, a course stone from the bath house. The XRF results are not as 
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clear for these samples. A002 is very close to Q012 from Fallowfield Fell, unfortunately only 

one sample from this quarry was analysed with XRF so it was not possible to create an oval 

range. A002 also lies within the range of Housesteads 6, so either of these quarries could be 

potential sources. A004 was an outlier and as a result has been removed from the main results 

plot, the reason its chemistry was so varied from the others is not clear. As a result, it is not be 

possible to associate it with any of the sampled quarries. A006 lies outside all of the quarry 

ovals and also cannot be firmly associated with one quarry firmly but it does lie close to the 

perimeter of Haltwhistle Burn 7 suggesting it is more similar chemically to the quarries to the 

west of Chesters.  

Sycamore Gap, Housesteads 6 Quarry, Bertha Quarry and Melkridge Common 5 Quarry (Table 

5) 

 

 

 

 

 

The Sycamore Gap samples are the only curtain Wall samples it was possible to collect 

for this study. Three samples were collected in total, two sandstone and one limestone. The two 

sandstone samples which were analysed seem to have no clear matches among the quarry 

samples. They also lie to the far edge of the field of samples in the XRF plot near a large gap 

in the quarry samples which might indicate that the quarry which was used to construct this 

section of Wall has not yet been sampled. A036 lies on the edge of the range of Haltwhistle 

Q001 168.5 subrounded very well sorted fine 

Q002 150.1 subrounded very well sorted fine 

Q003 178.1 subrounded well sorted fine 

Q004 209.4 subangular well sorted fine 

Q025 356.8 subangular 
moderately 
sorted medium 

Q026 318.3 angular 
moderately 
sorted medium 

Q037 177.5 subangular very well sorted fine 

Q038 192.2 subangular very well sorted fine 

A036 293.9 subrounded well sorted medium 

A037 199.9 subangular 
moderately 
sorted fine 
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Burn which means this quarry cannot be ruled out as a possible source but due to its distance 

and the abundance of closer high-quality stone this seems improbable. 

Birdoswald Roman Fort and Comb Crag Quarry (Table 6) 

 

 

 

The Birdoswald samples were taken from a less securely dated context than the samples 

in previous examples. As part of renovations at the visitor centre for the fort a section of the 

modern farm building was torn down. The samples were taken from stone formerly part of the 

farmhouse as a large proportion of the stone from the fort is believed to have been robbed out 

and used as a building material. During sampling, effort was made to search for stones which 

were the same dimensions as typical Wall stones, but it is still not possible to say with certainty 

that they date to the Roman period. In thin section these samples are quite consistent with the 

samples from Combe Crag, and one sample – A011 matches the quarry exactly. The XRF here 

paints a very different picture. Due to the fort’s proximity to a major Roman quarry the 

expected result would be a close match chemically but on the plot all of the Birdoswald samples 

lie towards the left-hand side in an area without any quarry samples. Two samples A012 and 

A015 lie within the range of Housesteads 6, while others are located closer to the control 

samples than the local samples. Regardless of whether these are ancient stones it seems that 

there is another potentially large quarry which was the source for some of this building material 

which has not yet been sampled. Further testing of stone from dated contexts at Birdoswald 

would help to clarify this matter.  

Q005 175.1 subangular well sorted fine 

Q006 178.3 subangular well sorted fine 

Q007 162.6 subangular well sorted fine 

A009 145.3 subrounded very well sorted fine 

A010 178.1 subrounded well sorted fine 

A011 217.3 subangular well sorted fine 

A013 327.8 subangular very well sorted medium 

A014 142.9 subrounded very well sorted fine 

A015 304.4 subrounded well sorted medium 
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Carlisle Castle and Wetheral 1 Quarry (Table 7) 

 

 

 

 

As with the samples from Birdoswald there is also some uncertainty about the date of 

the samples from Carlisle Castle. The samples come from a pile of discarded stone from a 

building project which are being stored at the castle. The castle itself is built over the remains 

of a Roman fort, and much like the farmhouse of Birdoswald it is suspected that recycled 

Roman stone was used in its construction. Some of the stone kept in the yard area at the castle 

is undoubtedly Roman, only a metre or so from where the samples were taken part of a large 

carved Roman stone altar is being stored (see Plate 79). In the thin sections there are some 

similar samples but no exact matches, A017 seems to be the closest but in the XRF plot is the 

furthest sample from the main cluster of quarries. The archaeological samples are closed to the 

red sandstone quarries at Wetheral 1 and Wetheral Control which is a positive result as these 

are the two furthest west quarries which were sampled. It is again possible that a there is another 

large red sandstone quarry which supplied Roman building in Carlisle but without securely 

dated samples it is difficult to say with certainty.  

 

5.7: Discussion 

The overall goal of this research was to develop a methodology for sampling and testing 

sandstones and determine the effectiveness of this method in determining stone provenance. 

Ultimately some very encouraging results have been achieved and there is great potential here 

Q021 155.2 subangular well sorted fine 

Q022 133.8 subangular well sorted fine 

Q023 89.2 subangular well sorted fine 

Q024 126.4 subangular well sorted fine 

A016 330.5 subrounded well sorted medium 

A017 88.5 subangular very well sorted fine 

A018 358.2 subrounded well sorted medium 

A019 344.4 rounded 
very poorly 
sorted medium 

A020 385.1 rounded 
very poorly 
sorted medium 
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to improve on these methods and achieve more accurate results in future studies. At the 

beginning of the chapter several research questions were listed, and these will now be discussed 

below. 

To what extent is there variation in samples taken at vertical intervals from a single quarry 

using XRF analysis? 

At all of the sampled quarries aside from Wetheral Control, samples were taken at 

horizontal intervals along the quarry face. They were taken from the thickest beds of stone 

which are most useful for building stone. Stone at the base, and near the overburden of the 

quarry was avoided as it can be waterlogged or brittle. Wetheral Control was sampled at vertical 

intervals, from the base of the face to the overburden. The locations of samples taken at 

Wetheral Control and Housesteads 6 are shown in figures 153 and 154.  

 

 

 

 

 

 

 

Wetheral Control was ideal for vertical sampling as it has a steep soil bank along one 

side of the face which allows access to the entire height of the face without climbing equipment. 

The samples taken at Wetheral Control quarry showed a good clustering, consistent with the 

other quarry sites, indicating that sampling the quarry at vertical intervals provides a similar 

Figure 153: Sample locations marked in red on Wetheral Control 

quarry. Figure 154 right: sample locations in red at Housesteads 6 

quarry. Photos by author. 
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result to sampling horizontally. Its location within the plot is also most closely aligned with its 

nearest neighbour geographically which shows the red sandstone quarries to the west do have 

their own distinct chemical signature.  

What is the impact of weathering on the stone geochemically? Have the archaeological 

samples which were taken from stone that was stored outside weathered differently to the ones 

which have been in museum storage since excavation? 

The weathering was measured and showed an approximate 3% different in average PI 

across all the samples, with the quarry samples being more weathered. This is consistent with 

expected results as the archaeological samples have spent relatively less time exposed. Also 

encouraging was the result that the museum pieces are slightly less weathered than the overall 

archaeological sample average – 0.4%. One sample A026, which was taken from a stone badly 

damaged by fire did not have a noticeably different PI score and appeared consistent with the 

non-burnt XRF samples from Housesteads on the XRF plot.  

Are quarries chemically distinguishable in XRF? 

The XRF results show a strong noticeable clustering of quarries which has potentially 

very useful implications for provenance testing. There is some overlap of quarry sites which 

will mean that the method would not be totally effective unless combined with an additional 

type of analysis. Another positive result in that quarries which are close together geographically 

appear close together within the XRF plot – e.g. Wetheral 1 and Wetheral Control, and 

Housesteads 6 and Queen’s Crag. Thin section has proved to be a very effective secondary 

technique showing that although some samples may align well in XRF, their composition 

makes them distinct.  
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Do the quarry samples taken from around the forts match the stone used at the forts? 

This is certainly the case at Housesteads, at which all of the samples are similar or very 

closely match in thin section, and all six aligned with the suspected source quarries in XRF. 

There are also a number of good matches from Chesters, five of which were very close in thin 

section. In the XRF results A002 and Q012 from Fallowfield Fell are in close proximity, but 

the other samples are less well supported by the XRF result. The other three sites did not yield 

any firm evidence to associate buildings to specific quarries but did serve to highlight gaps in 

the sampling and a need for further testing of additional quarries and more securely dated 

archaeological samples. 

Do any of the quarry samples taken from non-Roman quarries seem to match any of the Roman 

sites which were sampled? 

The quarry Housesteads 6 has such a strong similarity both chemically and in thin 

section to the archaeological samples from Housesteads it seems almost certain that this quarry 

or another one on the same ridge provided stone during construction of the fort. The quarry 

itself has the characteristic toolmarks left by pre-industrial quarrying on its stone, potential 

evidence of using fire to split the stone, and it is not marked on historical mapping back to the 

early 1800s suggesting it was not re-opened in modern times - further supporting the possibility 

it was an ancient stone source. 

 

5.8: Conclusion 

There are several important conclusions which can be drawn from this analysis. As a pilot study 

into the effectiveness of XRF and thin section for provenancing sandstone the results are 

promising, and with further sampling to fill in gaps in the data, and more archaeological 

samples from ancient contexts it will be possible to confirm that certain quarries were Roman 

sources with more certainty.  The clustering of archaeological samples in the centre of the XRF 

plot suggests that a vast majority of stone may have come from a centralised group of very 

large quarries in the central sector. This is supported by the geology, as the east and west coasts 

have large river inlets and bedrock is covered by much deeper superficial deposits making 

quarrying more difficult. However, this view remains a hypothesis, as not enough quarry 

samples have been taken to support this idea firmly and there are significant gaps in sampling 

in the areas of Newcastle and Carlisle due to urban development.  Concentrated quarrying in 
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the central sector would have been associated with stone storage areas where the stone was left 

out to weather after quarrying, before being used in construction, and centralised stone working 

areas where stone was broken down into smaller blocks before transportation, archaeological 

evidence of such sites has not been discovered. The idea of large centralised quarries is in 

contrast to the long held assumption that stone was quarried locally, close to the construction 

sites and was worked in the quarries: 

 “The crudely squared facing stones of the Wall are mostly of local sandstone, quarried 

reasonably close to the building sites, dressed in the quarry and apparently transported 

in a finished state to the Wall.” (Hodgson 2017: 63). 

 One additional interesting result was that the stone damaged by fire still gave reliable and 

consistent results compared to the non-burnt samples despite its structural integrity being 

compromised.  

Moving forward there are two important directions this research needs to take. Firstly, 

it is possible that there is now enough evidence to conclude that the quarry Housesteads 6 was 

an ancient stone source and it might be worth considering if it should be given a greater level 

of protection by law. Secondly, it is now possible to expand on this research at Hadrian’s Wall 

to paint a more complete picture of the stone supply, and for other people and projects to 

attempt to replicate similar results in other environments. Once there is more evidence that this 

method is reliable and replicable it is the author’s hope to collaborate with geologists to move 

towards a less destructive method.  
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6: MAPPING, LOGISTICS AND ENERGETICS 

6.0: Introduction 

The construction of Hadrian’s Wall required a vast and intricately organised system for the 

procurement and transportation of millions of metric tons of stone. In most cases the stone used 

was that which was closest at hand, in this case local carboniferous sandstones. Although other 

stone types were used when the Wall was built – limestone, quartz microgabbro, and rarer 

imported stone in the forts and their bath houses - sandstone was the principle component of 

the Wall’s construction, and as such will be the focus of the estimates for building stone. Later 

in the chapter the use of limestone for mortar will be discussed.  

In order to understand the quarrying process and logistics, one must first calculate what 

the requirement of materials was for construction; this has been done in large part in the work 

of Hill (2004), Kendal (1996), in the doctoral theses of Hartis (2010) and Bennett (1990), and 

in a short quantitative study by Hodgson as an appendix (2017). This chapter aims to build on 

this earlier research and add as much as possible to the existing picture of quarrying in 

particular, by using new results from archaeological investigations, and new methods in GIS. 

 As this project is focusing on quarrying, it is only the volume of stone which is being 

investigated and not the other materials needed for construction which are covered in the 

publications given above. The chapter has been divided into sections to reflect the order of 

work in the quarrying and construction process, moving from opening the quarry to the 

transportation of materials to the construction sites. Due to there being substantial ranges in 

costs and times for certain activities, in all cases the maximum potential volume or cost have 

been calculated. In the estimations presented below, the actual values are extremely unlikely 

to be higher, but may well have been lower. Measurements are given in metric for consistency, 

and in many cases have been converted from Roman measurements or modern imperial 

measurements.   
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 This chapter will also discuss the gazetteer which was produced as a companion to this 

thesis and give an analysis of the data within it.  

 

6.1: Opening the Quarries 

The first task of the Roman builders of Hadrian’s Wall was surveying. Surveying the area for 

the best line of the Wall is likely to have been the priority and finding the most convenient 

sources of materials – water, wood, and stone – the second task. The environment of northern 

England in the area of the Wall provides easy access to stone outcrops. For around 16 km the 

Wall itself sits atop the crags of the Great Whin Sill, a massive igneous rock formation which 

runs from east to west.  

“This wonderful mineral ridge overlooks wild and dreary moorlands which roll away 

northward in long hills of tame outline” – (Tate 1867: 448) 

These dreary moorlands are characterised by layers of alternating sandstone, limestone and 

mudstone which all slope towards the south at a shallow angle (Pickett et al 2006: 6). Due to 

the cyclical patterns of hard and soft veins of rock and the effects of weathering, the landscape 

is made up of prominent ridges and soft dips, often with harder rocks forming the top layers of 

the escarpments (Pickett et al 2006: 6).  

In the western sector of the Wall good quality stone is much more difficult to find. It is 

thought that this is the reason this section was originally built in turf rather than stone; however 

it was rebuilt in stone later. In some cases, local red sandstone was used, and this has been 

where the Wall has survived most poorly as the stone could not withstand weathering (Breeze 

2006: 59). For much of the western wall, stone must have been transported longer distances to 

supply the construction efforts during the rebuild of this section. Due to the relative ease with 

which the Roman builders would have been able to identify useful deposits, it is unlikely this 
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would have been a strain on labour or resources, and as it is impossible to determine how much 

time would be needed for this task, a labour cost estimate would not be possible.  

The next job of the quarrymen was opening the pits. As is usual for all opencast 

quarrying operations removing the overburden is the first task which must be conducted. The 

term overburden refers to the material which lies above the useful mineral which is to be 

extracted. In most cases this is soil and other organic materials – bushes, shrubs, small trees – 

but can also include layers of less useful stone which lie in layers above the ones being targeted. 

Overburden removal is essential both in order to access the material needed, and crucially for 

safety reasons; if it is left behind and the quarrymen work into the vertical face of an outcrop 

cutting slightly under the top layers, they are at risk of causing a collapse from above.  

Producing a labour cost for this part of the process has not been without complications. 

It is one aspect of the work for which previous scholars have not attempted to produce an 

estimate, but because of the detailed mapping work done of the quarries it has been possible to 

get closer than ever to a potential answer. The quarries around the Wall have been mapped in 

QGIS, historical maps and records, and modern databases from the British Geological Survey 

have been consulted in order to identify which are most likely to have Roman origins. Several 

known Roman quarries exist which have been dated through inscriptions left on their faces by 

the workmen, but these are not of sufficient size or number to have supplied the whole line. 

The remaining material must have come from some of the many (roughly 600) other quarries 

in the close vicinity of the Wall, and understanding which ones were used is very difficult. It 

is possible that some of the workings were opened in the Roman period, but then reused by 

later builders during the construction of the Military Road or following the enclosures act 

which necessitated the construction of the dry-stone walling over much of the rural landscape 

(Woodside and Crow 1999: 124). The 152 quarries which have been identified as most likely 

to be Roman have been categorised within a database for this research, these are quarries which 
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appear on historical maps back to the early 1800’s but are listed as old or disused quarries and 

are not mentioned in other publications as being associated with other construction projects 

like the Military Road or the railway sleeper quarries (McGuire 2011: 20). These workings 

have been measured to show their total surface area thanks to the recent availability of 

Environment Survey lidar, which shows roughly the area of turf and other top materials which 

would have needed to be removed during the extraction process. The illustration below shows 

a small segment of the map and the quarries which have been measured for this purpose (see 

figure 155).  

 

The total surface area of the quarries measured was 264,884.1 m2, an average of 

2303.34 m2 for each quarry. The total number of quarries, or potential quarries along the line 

Figure 155: Map showing the quarries, Wall and Vallum. The quarries are shaded in darker grey. 

These areas were used to estimate surface area for overburden removal and volume estimates. 

Data Copyright Environment Agency Lidar 2018, Kathleen O’Donnell 2018. 
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of the Wall is 152. This is unlikely to be the exact number of extraction locations used during 

the construction, but it is the current best estimate for the possible number of sites. Now that 

we have an idea of what the average size of a quarry was, we need to understand the rate at 

which the quarrymen could remove the topsoil. There are a small number of publications which 

offer rates for digging soil and these will be shown in comparison to the authors own values. It 

was important to the author at all times to consider the opinions of people working in practical 

fields, modern masons, dry stone dykers and commercial archaeologists. These individuals 

have thousands of hours of practical experience, something one individual would never be able 

to understand fully by reading alone. When considering the issue of removing overburden, 

commercial archaeologists came to mind as a group of people who are both very experienced 

in working with British soil, archaeological sites, and as they are usually working for a paying 

client, are diligent with time keeping. The question was posed to a major UK archaeological 

forum of what the average time to strip 1 square metre of topsoil (not analysing archaeological 

contexts). The modal figure from the survey of roughly 50 archaeologists was 1 hour per cubic 

meter.1 This figure was an average based on the conditions of the soil being without the 

presence of rubble, dense roots and other vegetation, and being slightly damp as per the usual 

conditions near the Wall. Dry soil with a grass surface would be potentially much faster to strip 

back, and soil with rubble or plant inclusions potentially substantially more time consuming.  

Having visited many of these quarries in their environment, it is apparent that the layer 

of soil which lies over the rock itself is very thin, much less than a metre in depth. It is most 

often grassy without heavy vegetation although this may be a result of more recent agriculture, 

deforesting, and grazing by animals. The figures supplied by these individuals can be compared 

to other figures from literature on labour costs, but none is exactly applicable to this scenario. 

 
1 Question posed to members of the group, British Archaeological Jobs and Resources (BAJR), the respondents 

were asked for permission to repeat their answers and they have been described here anonymously.  
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DeLaine gives a figure for the digging of soil at 1.4 Man-hours per cubic metre, but this is 

referring to removing soil to dig foundation trenches, a slightly different process (DeLaine 

1997: 268). In Squatriti’s work on ditches in early medieval Europe he suggests a rate of 8 

hours for a man to dig 1.5 m3, or 5.33 man-hours per metre cubed. Squatriti’s figure seems 

dramatically higher that the other estimations and with little evidence for why this rate was 

chosen it seems appropriate to use a figure closer to one hour. Hill provides a rate of roughly 

2.3 man-hours per meter cubed for digging the vallum and 0.33 man-hours per square meter to 

strip turf for revetments on the mounds. For this calculation, I will be using the 1 man-hour per 

cubic metre time estimate as it is close to the figure used by DeLaine, but as the soil is shallower 

and would simply needed to be peeled back off the bedrock, it is likely to have been slightly 

faster. In an ideal situation experimental archaeology would be conducted for rates but it has 

not been possible to do this so far. Based on this value, the average surface area of the quarries, 

and an estimated average soil depth of 50 cm, the labour needed to strip one quarry would be 

1,151.5 man-hours. And spread over a potential maximum of 152 quarries – 174,952 man-

hours. This is a significant amount of labour and would have required a group of men to get 

the work done quickly. It is the authors belief based on evidence in the field that the overburden 

over the entire quarried area was not removed in one single effort, but was removed as the 

quarrying progressed, leaving small overhangs in some quarries when the work was 

abandoned.  

 Now that the process of opening a quarry has been explored in some detail, the next 

task is to understand how much stone was needed. For the next sections the volume calculations 

have been split into the curtain wall, the turrets and the milecastles.  
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6.2: Volume Needed for the Curtain Wall 

There were several stages to move though before reaching the final estimates. First of all, it 

was necessary to look at archaeological evidence to estimate the average height of the Wall in 

its original condition. Average measurements were used based on measuring in the field and 

written sources, and these came out at roughly 8 Roman feet wide (2.49 m) and 15 Roman feet 

high without a parapet (4.439 m). A total length was calculated by creating line shapefiles for 

the Wall in QGIS and measuring these within the program. The total length based on this was 

111.08km. This value is a two-dimensional measurement of the Wall over a map and so is 

likely to be slightly shorter than the reality as it does not account for the slopes in the landscape. 

As there is not currently any available high-resolution dataset with full coverage of the Wall a 

3D measurement was not possible to achieve. For the purposes of this study the stone volume 

estimates are being produced for the Wall from Bowness-on-Solway to Wallsend, including 

the former turf wall after it was converted, and excluding the Cumbrian coastal fortifications.  

The width of the Wall has some substantial variation due to the dislocation (redesign) 

of the wall to use a narrower gauge. In some areas the Wall stands at its original roughly 3 m 

thickness, while in other parts its shrinks below 2 m. Thanks to an in-depth quantitative study 

by Richard Hartis as part of his PhD thesis at Durham, there are measurements for many places 

along the line of the Wall. This was also done by Peter Hill in his work on the construction of 

the Wall and in much earlier publications. I will be using the measurements by Hartis purely 

as they are the most recent. As we know how long the sections of certain lengths are (calculated 

in GIS), it is possible to find an overall average width of the Wall which accounts for the 

dislocation. This came out at 2.49 m.  

Another very recent publication by Nick Hodgson (Hodgson 2017) contains an 

appendix giving a basic quantity survey of the Wall. This covers all aspects of construction 
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including turf wall, bridges and forts, and when discussing the curtain wall splits it into 100m 

blocks. Hodgson gives values for labour and volume for 100 m of broad wall, and narrow wall. 

This is very useful when looking at the relative importance and resources needed for 

construction of different aspects of the wall, and for understanding a construction timetable. 

However, as this project is only looking at quarrying and the need for stone along the Wall as 

an entire monument, the measurements of width used by Hartis seem a more accurate way of 

showing the quantity needed for the whole line with its variations, rather than splitting it up 

into broad and narrow. 

The next issue is surrounding the question of the Wall’s design. Given the Wall’s 

current condition, it is very difficult to say with certainty what the overall design was at the 

time of construction. There are three main models proposed by scholars, and they are as follows 

– flat topped; slightly sloped top; and with a parapet. The case for a parapet and wall-walk has 

been made by Hodgson, Dobson, Crow, Hill and Bidwell, who argue that there is no reason for 

the Wall to be so wide without accommodating for these structures, berm obstacles would be 

more easily commanded from the Wall top, and it crosses rivers by footbridges (Hodgson 2009: 

43). The argument is repeated in discussions on the military vs. non-military function of the 

Wall, as without a need to have a wall-walk, a sloped top would work very well to preserve the 

material of the core and would have required much less labour due to the lesser number of 

facing stones (Hill and Dobson 1992: 19). There are however parallels from the continent 

which have been used for comparison. Crow has argued that Hadrian would have been familiar 

with other defensive walls of military function such as those in Thrace, which were used to 

defend against barbarian attacks (Crow 1986: 725; Hodgson 2009: 44). 

 Due to the lack of physical evidence in this area, the stone volume estimates given 

below have been split into three groups: flat-topped, with a sloped top at 10˚ and with a four-

foot-high uncrenulated parapet, eighteen inches wide. Evidence for a crenulated design can be 
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seen on two early souvenir items which show representations of Hadrian’s Wall, the Rudge 

Cup and the Amiens Patera (Birley 2013: 129). Both clearly show a version of the Wall in a 

geometric pattern with a crenulated top. This to the author seems like the most likely version 

of the Wall design but without physically standing remains it is important to consider the 

alternate possibilities. Each of the possibilities were looked at in detail for the estimations given 

below.  

During visits to the Wall at various points, photos and measurements were taken to 

calculate the volume of the core, and average number of facing stones per m2. These were used 

to design formulas to calculate the volume estimates. The final stage was to validate this 

methodology by comparing my results to those of previous studies, and once we have an 

understanding of their effectiveness, use them to calculate labour costs. The following 

measurements (see table 8) and equations were used to calculate the volumes: 

 

Abbreviation Description 

V Total Volume 

L Total Length 

W Average Width 

H Average Height 

SH Slope Height 

PH Parapet Height 

PW Parapet Width  

 

Flat Top – V = L x W x H 

Sloped Top – V = (L x W x H) + ½(L x W x SH) 

4’ Parapet – V = (L x W x H) + (L x PW  x PH) 

 

The next task in calculating volume was to establish what percentage of the Wall was 

made from mortar and what was stone. This was done by taking photographs of 2 x 1 m areas 

of the surface and core of the Wall, then running them through image analysis software called 

Table 8: Calculation Abbreviations  
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‘ImageJ’. This programme is typically used for analysing thin section samples, but it can be 

used to measure the number of pixels of a certain colour in a photograph with its ‘colour 

threshold’ application. When this area of coloured pixels is subtracted from the images’ full 

size it gives you a percentage ratio. The areas of the stone were filled in white and put through 

the software (see figure 156). As there is more mortar in the core than between the facing stones 

it was also necessary to measure what percentage of the Wall was taken up by the core. The 

mortar in the core and face in many places is not original and has been restored during 

consolidation, so for the purposes of the study it is assumed that the current mortar volumes 

roughly match those used during the Roman period as the stones themselves are original. This 

method was originally used by Riley Snyder in his work on the Anastasian Wall (Snyder 2013). 

 

 

 

 

 

 

 

The final volume estimates for the various designs were found by using the equations 

shown below. The abbreviations used in the equations are explained in the tables (see table 9). 

 

 

 

Figure 156: A screenshot of part of the Wall’s core being processed in 

ImageJ. 
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Abbreviation Description 

Cm Percentage of core which is made of mortar 

Cs Percentage of core which is made of stone 

Fm Percentage of facing which is made of mortar 

Fs Percentage of facing which is made of stone 

Cv Percentage of wall which is made of core 

Fv Percentage of wall which is made of facing stones 

Vm Total volume of mortar 

Vs Total volume of stone  

Vc Total volume of the walls core 

Vf Total volume of the walls facing  

Ws Percentage of the whole wall which is made of stone 

Wm Percentage of the whole wall which is made of mortar 

 

6.2.0: For the Wall with a Flat Top 

Total Volume of the Walls Core - 𝑉𝑐 =  (
𝑉

100
)  𝑥 𝐶𝑣  

Total Volume of the Walls Facing - 𝑉𝑓 = (
𝑉

100
)  𝑥 𝐹𝑣  

Total Volume of Stone - 𝑉𝑠 =  ((
𝑉𝑐

100
)  𝑥 𝐶𝑠) + (( 

𝑉𝑓

100
) 𝑥 𝐹𝑠)  

Total Volume of Mortar - 𝑉𝑚 =  ((
𝑉𝑐

100
) 𝑥 𝐶𝑚) + ((

𝑉𝑓

100
) 𝑥 𝐹𝑚) 

The two results for Vs  and Vm give a ratio of mortar/stone for the whole Wall (Ws and Wm).  

 

6.2.1: For the Wall with a Sloped Top 

Volume of stone in Wall with slope - 𝑉𝑠 + 𝑠𝑙𝑜𝑝𝑒 = 𝑉𝑠 + ((
1

2⁄ (𝐿 𝑥 𝑊 𝑥 𝑆𝐻)

100
) 𝑥 𝑊𝑠)  

Volume of mortar in Wall with slope - 𝑉𝑚 + 𝑠𝑙𝑜𝑝𝑒 =  𝑉𝑚 +  ((
1

2⁄ (𝐿 𝑥 𝑊 𝑥 𝑆𝐻)

100
) 𝑥 𝑊𝑚) 

 

6.2.2: For the Wall with a Parapet 

Volume of stone in Wall with parapet - 𝑉𝑠 + 𝑝𝑎𝑟𝑎𝑝𝑒𝑡 =  𝑉𝑠 + ((
(𝐿 𝑥 𝑃𝑤 𝑥 𝑃𝐻)

100
) + 𝐹𝑠) 

Volume of mortar in Wall with parapet - 𝑉𝑚 + 𝑝𝑎𝑟𝑎𝑝𝑒𝑡 = 𝑉𝑚 + ((
(𝐿 𝑥 𝑃𝑤 𝑥 𝑃𝐻)

100
)  𝑥 𝐹𝑚) 

Table 9: Calculation Abbreviations 2 
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For the parapet estimates, the ratio of stone to mortar from the facing was used instead 

of the ratio for the whole Wall. This was because, if it existed, if would have been so narrow 

there would not have been room for a core.  

 

6.2.3: Facing Stone Estimates 

As several 2 x 1 m areas of the facing were photographed for the previous task, it was also 

possible to make estimates for the number of facing stones needed for the curtain Wall. The 

number of facing stones in each sample area was counted, averaged, and then halved, to give 

an average number of facing stones per square metre. The surface area of the north and south 

faces of the Wall was calculated as follows (see table 10) – 

 

Surface Area with flat top - 𝑆 = 2(𝐿 𝑥 𝐻) 

Surface Area with sloped top - 𝑆𝑠 =  2(𝐿 𝑥 𝐻) +  (𝑆𝐻 𝑥 𝐿) 

Surface Area with parapet* - 𝑆𝑃 = 2(𝐿 𝑥 𝐻) + 2(𝑃𝐻 𝑥 𝐿)  

*assuming the parapet was double faced. 

The answers were then multiplied by the average number of facing stones per square 

metre to get the results for the three possible designs. The results of the measurements and 

calculations are shown in the tables (see tables 11, 12 and 13). 

Abbreviation Description Values 

V Total Volume 1,227,779.46m3 

L Total Length 111,080m 

W Average Width 2.49m 

H Average Height 4.439m 

SH Slope Height 0.457m 

PH Parapet Height 1.219m 

Pw Parapet Width  0.457m  

 Abbreviation  Description 

S Surface Area with Flat Top 

SS Surface Area with Sloped Top 

SP Surface Area with Parapet 

Table 10: Calculation Abbreviations 3 

Table 11: Calculation input values 
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Abbreviation Description Values 

Cm Percentage of core which is made of 

mortar 

29.4615% 

Cs Percentage of core which is made of 

stone 

70.5385% 

Fm Percentage of facing which is made of 

mortar 

16% 

Fs Percentage of facing which is made of 

stone 

84% 

Cv Percentage of wall which is made of 

core 

79% 

Fv Percentage of wall which is made of 

facing stones 

21% 

Vm Total volume of mortar 327,817.11m3 

Vs Total volume of stone  899,962.34m3 

Vc Total volume of the walls core 969,945.77m3 

Vf Total volume of the walls facing  257833.68m3 

Ws Percentage of the whole wall which is 

made of stone 

73.3% 

Wm Percentage of the whole wall which is 

made of mortar 

26.7% 

Description Value Hill and Dobson 

1992 

Kendal 1996 Hartis 2010 

Total Volume 

of Sloped Top 

63,201 m3    

Total Volume 

of Sloped top 

for 45 miles of 

Wall 

53,896 yd3 56,000 yd3   

Total Volume 

of Parapet 

61,881 m3    

Total Volume 

of Parapet for 

45 miles of 

Wall 

52,771 yd3 59,300 yd3   

Flat Top Total 

Volume 

1,227,779 m3  1,226,000 m3  

Flat Top Total 

Volume for 45 

miles of Wall 

1,047,030 yd3 “c.1 million 

cubic yards” 

  

Wall Flat Top 

Total Stone 

899,962 m3  1,046,000 m3 737,619.91 m3 

Wall Flat Top 

Total Mortar 

327,817 m3  180,000 m3   

Table 12: Calculation Results 1 

Table 13: Calculation results with comparisons 1 
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The results of these calculations of volume for the various designs have been included 

with the results from Hill and Dobson (1992) for comparison. Their study looked at a 45 mile 

(72.4 km) stretch of curtain wall and the results were given in cubic yards. In the comparison, 

the results calculated using the methods explained above were scaled down to 45 miles and 

converted into cubic yards. Hill and Dobson’s 1992 work did not provide separate volumes for 

the stone and mortar.2 They are also compared to Kendal (1996) and Hartis (2010).  

The results show that the shape which requires the largest amount of stone with the highest 

overall volume is the sloping top model. Although the results are close to the estimates given 

by Hill and Dobson, they do contradict the statement that the parapet would have needed a 

larger volume of stone. However, the estimates are close, and there are factors which could 

easily swing figures in the other direction. With crenulations added to the parapet, for example, 

 
2 In some places along the line of the Wall clay was used instead of mortar. Read ‘mortar’ as either mortar or 

clay. 

Wall with 10˚ 

slope Total 

Volume 

1,290,980 m3    

Wall with 10˚ 

slope Total 

Stone 

946,288.40 m3    

Wall with 10˚ 

slope Total 

Mortar 

344,691.68 m3    

Wall with 4’ 

Uncrenulated 

Parapet Total 

Volume  

1,289,660.24 m3    

Wall with 4’ 

Uncrenulated 

Parapet Total 

Stone 

951,942.19 m3    

Wall with 4’ 

Uncrenulated 

Parapet Total 

Mortar 

337,718.03 m3    
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this would add an additional demand for stone. If the sloped top was only at 5˚ rather than 10˚ 

this would require far less stone. Although the volumes of stone required in each design model 

were not dramatically different, the disparity between labour costs would have been much more 

dramatic depending on the Wall’s overall design. The numbers of facing stones needed for 

each of the three possibilities discussed above were also calculated (table 14). These would 

vary significantly in the amount of labour required and this will be discussed later in the 

chapter. 

The results are once again fairly cohesive with Hill and Dobson’s estimates. The 

discrepancies can only be related to a difference in the average number of facing stones per 

square metre being used in each paper.  

 

 

 There is only one final issue when calculating the volume needed for the construction 

of the Wall. These values only show how much stone ended up physically within the built wall 

but does not account for what amount was wasted during the quarrying process and when the 

stone was cut to shape for use. As a conservative estimate around 20% of stone may have been 

lost during quarrying. This has been chosen although it is slightly less than average because 

Hill gives a value of 50% waste for quarrying in the ditch with the guttering method and 

Description Number  Hill and Dobson 1992 

Total number of facing stones 

(flat topped Wall) 

19,723,365  

Total number of facing stone 

(flat topped Wall) for 45 miles 

12,859,634 “Rather more than 10,000,000” 

Additional facing stones for 

sloped top 

1,015,271  

Additional facing stones for 45 

miles of sloped top 

661,957 534,000 

Additional facing stones for 

parapet 

5,416,261   

Additional facing stones for 45 

miles of parapet 

3,531,402 3,500,000 

Table 14: Calculation results with comparisons 2 
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describes this as a particularly wasteful practice (Hill 2004: 43). We can assume since they 

were not quarrying directly downwards it would have been considerably less. Additionally, as 

the Romans were working with quite thin layers of stone within the quarry, which would 

usually have been wasted, they could have actually been very useful in the core of the Wall. 

As a result, much of the loose rock from the beds which was too thin to use for facing stones 

or more substantial masonry may actually have been useable after all. An additional 10% has 

been factored in for stone lost during the cutting and shaping processes for the stones before 

they were used for construction. The final estimate for the volume of stone needed for the 

construction of 111.08 km of curtain wall with a 4 ft (1.2 m) uncrenulated parapet, was 

951,942.19 m3. Accounting for the potential loss of 30% of material from the quarry this brings 

the total volume of stone quarried for construction of the curtain wall alone to 1,359,917.4 m3. 

Over 1.3 million cubic metres of stone, which would have had a total weight of 3,155,008,401 

kg (3.15 billion kilograms or 3.15 million metric tons) according to Hill’s stone weight estimate 

of 2320 kg per m3 (Hill 2004: 85). 

 

6.3: Volume Needed for the Turrets 

Aside from the curtain wall itself the design of the Wall contains two other major components 

which will be discussed here, milecastles and turrets. Milecastles lay at one mile intervals along 

the length of the Wall and between these were the turrets. Each one mile interval contained two 

turrets, a third of a mile apart. A full discussion of the other most significant structures on the 

Wall, the forts and the bridges, will not be included in this chapter as they went through several 

phases of rebuilding and there will not be space here to give them a detailed analysis. These 

will be studied to understand their material requirements separately and those results will be 

combined with what is presented in this thesis in the future.  
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 The author visited the best-preserved turrets in the field and measured them in order to 

calculate their volumes. In total 4 were measured – 26b, 29a, 33b and 51a. For the remaining 

turrets a volume of the ‘typical’ turret design will be used. A plan of a typical turret is included 

in the 14th edition of the Handbook to the Roman Wall, as having dimensions which would 

give a total volume of 161.76 m3 each (Breeze 2006: 70). The total volumes do not account for 

the missing space left by doors or windows, and are based on a height chosen by the author of 

roughly twice the height of the Wall. The Wall height used in this case is 4.4 m (15 Roman 

feet) and the height of turrets 8.8 m, which includes a 1.2 m parapet on the top of the turret. 

This seems to be a standard height for illustrated reconstructions and can be seen in the flesh, 

at the turret reconstruction at Vindolanda. Vindolanda’s reconstructed turret is 3.2 m higher 

than the curtain wall not including its parapet which is 4ft (1.2 m) and has 2ft (0.6 m) 

crenulations. The illustration below (see figure 157) shows the design of turret and adjoining 

wall which has been built at Vindolanda and is a loose basis for the volume calculations which 

will be given below.  

Figure 157: 3D model by K O’Donnell to show design of turret and wall. 

The crenulations in the reconstruction are not included in the volume 

estimates. Not to scale. 
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The volumes calculated for the four turrets measured in the field are shown in the table 

below (see table 15).  

 

Turret Volume 

Brunton 26b 160.82m3 

Blackcarts 29a 166.52m3 

 Coesike 33b 190.15m3 

Piper sike 51a 143.05m3 

 

As there were 80 milecastles in the design for the Wall, we can assume there were a 

minimum of 160 turrets. The volume of stone for all of these turrets will be calculated as 156 

× 161.76 m3 in addition to the four more accurate measurements. This brings the total volume 

of all 160 turrets to 25,895.1 m3. This now needs to be divided into a stone and mortar volume,  

for this purpose the same ratios as the curtain wall will be used, this results in the final 

volumes shown below (see table 16).  

 

Component Volume 

Total Volume of Turrets 25,895.1m3 

Total Stone in Turrets 18,981.1m3 

Total Mortar in Turrets 6,913.9m3 

Total stone with 30% for loss in quarrying 27,115.8m3 

Table 15: Volumes of Measured Turrets  

Table 16: Volumes of All Turrets 
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These numbers only reflect the exterior walls, there is no surviving evidence for internal 

stone structures within the turrets (such as upper stone floors or a stone roof – wood is more 

likely), there are occasionally stone platforms with steps against the back wall of the turrets. 

These are potentially entire staircases to the upper level, but may also have been sleeping 

platforms or shorter platforms with a ladder to the next level above.  The image below (see 

figure 158) shows the two possibilities for getting to the upper turret floors. 

 

 As the internal space of the turrets is already small, it seems that an entire staircase 

would take up an unnecessary amount of room and create further material demand than was 

needed. At the milecastles, which had gateways roughly the same dimensions as a turret, the 

stairs to upper levels were outside of the gateway which gave enough room for a reasonable 

angle for ascension (see Poltross Burn MC48). As it is unknown which design was preferred 

the stone for staircases it is not included in the turret estimates.  

It is clear from these results that the material requirement for the 160 turrets is actually 

substantially lower than one might assume compared to the curtain wall. With the turret walls 

Figure 158: 3D Model by K. O’Donnell. Two types of staircases to reach upper turret floors 

– full staircase and step platform with ladder. The example on the right being more of an 

expedient for space. 
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estimated at a height of 8.8m, the stone needed for their construction would only have added 

around 2% to the overall building stone quarrying requirement.  

6.4: Volume Needed for Milecastles 

The next and final component of the Wall which will be examined in this chapter are the 

milecastles. Of the eighty milecastle which once stood along the frontier there are very few in 

complete enough states of preservation to accurately measure and make volume calculations. 

Based on what remains an average exterior measurement has been suggested of 50 by 60 

Roman feet, with an internal area of 270 m2 (Breeze 2006: 65). Based on the milecastle walls 

being built to a broad gauge, the addition of a gateway tower and stone staircase up to the wall 

walk and upper levels, the total volume of the ‘typical’ milecastle would be roughly 970 m3. 

One milecastle which is abnormally large was measured in the field by the author, milecastle 

48 (MC48) or Poltross Burn. This milecastle has some surviving internal buildings and 

including these, its total volume was calculated to be 1,330.2 m3. Its neighbouring milecastle 

(MC47) was built to similar specifications, so this larger volume will be used for both of these. 

Stone for internal building has not been included within the average milecastle estimates as 

they vary from structure to structure and some may have used alternative materials. The overall 

total for the milecastles, with 78 at the typical scale and two at the larger scale is therefore 

78,230.4 m3. Below is a breakdown of the volumes with a separation into stone and mortar (see 

table 17).   

 

 

Component Volume 

Total Volume of Milecastles 78,230.4m3 

Total Stone in Milecastles 57,342.9m3 

Total Mortar in Milecastles 20,887.5m3 

Total stone with 30% for loss in quarrying 81,917.1m3 

Table 17: Volumes of All Milecastles 
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 The total volume accounting for stone waste is 81,917.1 m3, adding a further 6% to the 

building programme. Now that we have a total estimated requirement of stone for the curtain 

wall, turret and milecastles we can combine them to get an idea what the scale of the task 

presented to the quarrymen would have been. The total volume, which excludes the forts, 

crenulations on the parapet, and internal milecastle structures, equals 1,468,950 m3. Were the 

entire structure sandstone this would total 3.4 million metric tonnes of material, but it is 

important to remember that in some places the core stone includes large quantities of whinstone 

which potentially would have increased the total weight even more.3 

 

6.5: Transportation from Quarries to Wall 

The first part of understanding the labour required to transport 3.4 million metric tonnes of 

stone is to find out the distances between the quarries and the Wall. For this task GIS was used 

to measure an average distance between the quarries categorised as most likely to be Roman, 

which came out at 998 m as the crow flies. The range in distances was high with the shortest 

being only 12 m and the longest 3700 m. Many quarries are much closer than 1km but the 

difficulty of accessing stone in the western sector has increased the average. The straight-line 

distance will be used as an estimate here as there are simply too many quarries to study potential 

transportation routes and quarry roads. There are two publications relevant to this study which 

have looked at the times for transporting stone by man and animal, Elizabeth Shirley’s work 

on building a Roman legionary fortress, and Peter Hill’s work on the construction of the Wall. 

Below is a table which contains the comparative values for number of trips and times based on 

the different transportation options available. Hill does not show speeds for all types of 

transport but does mention a speed for oxen of 1.5 – 2 mph over uneven terrain; this roughly 

 
3 Roughly 3000kg per m3 for unbroken basalt according to www.simetric.co.uk and https://www.aqua-

calc.com/calculate/volume-to-weight. 

http://www.simetric.co.uk/
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matches the 3 km/h figure for the oxen led vehicles from Shirley so this speed has been used 

for all oxen-drawn vehicles. A speed of 1 km/h has been used for man carrying as an estimate 

and all calculations are based on the total weight of 3,407,964,000 kg from the volume 

measurements earlier in the chapter and Hill’s weight per cubic meter of 2320 kg. (see table 

18).  

 

Transportation 

Method 

Capacity (kg) Speed No. of Trips Time to travel 

1km (998m) in 8-

hour work days 

Man Carrying 

(Hill) 

50 1km/h 68,159,280 8,519,910 

Angaria (Hill) 2033 3km/h 1,676,323 69,846 

Raeda (Hill) 1360 3km/h 2,505,856 104,410 

Carrus (Hill) 680 6km/h 5,011,712 104,410 

Pack Donkey 

(Shirley) 

75 4km/h 45,439,520 1,419,985 

Pack Mule 

(Shirley) 

150 6km/h 22,719,760 473,328 

Small Cart 

(Shirley) 

100 8km/h 34,079,640 532,494 

Large Cart 

(Shirley) 

250 7km/h 13,631,856 243,426 

Small Wagon 

(Shirley) 

500 3km/h 6,815,928 283,997 

Large Wagon 

(Shirley) 

750 3km/h 4,543,952 189,331 

 

These results show a significant range in how much time would be spent transporting 

the material based on vehicle type. The choices of transportation type which were made would 

have been very dependent on the quarries’ environment. To move large wagons or carts 

temporary roads may have been needed, Shirley provides some rates for these based on military 

tactical road construction. For each 100 m stretch of road it would have taken 40 man-hours on 

grassland, 450 man-hours on heathland and 600 man-hours on forested land (Shirley 2001: 

115). 

Table 18: Transport Labour Cost 
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The ground around the Wall as it is today is predominantly grassland but in its lowest 

points is very marshy. Assuming the lowest possible cost the time to build roads for 115 

quarries an average of 1 km away from the Wall would be 46,000 man-hours or 5,750 man-

days (8 Hours).  

 

6.6: Labour Costs of Quarrying 

Although there have been a number of attempts at ‘costing’ the Wall in recent years,4 the only 

publication which provides a time value for quarrying facing stones is Hill (2004). Hill states 

that 2 men could quarry stone for 7 facing stones in one hour, based on his own experience as 

a stone mason (Hill 2004: 132).  

These rates were adjusted to show the rate for one stone by one man (0.2857 man-

hours) and then compared to the average volume of a facing stone based on measurements in 

the field - 0.011 m3 after tapering. This resulted in a final rate of 3.2 man-days per m3. This 

figure will be used for the facing stone of the curtain wall only. The rate for quarrying stone 

for the core and for the turrets and milecastles is based on the figure from Hodgson’s 

quantitative survey which is gives a figure of 3.37 man-days; this is based on a treatise on 

masonry construction from 1900. The turret, milecastles and their gates had larger and more 

complex masonry which is why the slightly longer labour rate is being used in this case 

(Hodgson 2017: Appendix I).  

Now that it is possible to see the labour cost of quarrying for the Wall, its milecastles 

and turrets, we can add this to the quarry preparation and stone transport times to get a picture 

 
4 The earliest by Collingwood Bruce in 1853 (Collingwood Bruce 1853: 75) and most recently a cost by 

construction company Carillion - http://www.thejournal.co.uk/news/north-east-news/company-looks-modern-

day-cost-hadrians-4482251 

http://www.thejournal.co.uk/news/north-east-news/company-looks-modern-day-cost-hadrians-4482251
http://www.thejournal.co.uk/news/north-east-news/company-looks-modern-day-cost-hadrians-4482251
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of the full scale of the endeavour (see table 19). Assuming the lowest possible transport cost, 

using the design of Hadrian’s Wall with a 4-foot uncrenulated parapet, and excluding the forts, 

the quarrying and transportation of the stone required would have taken 3,627,379 man days.  

 

Description  Results 

Time to quarry stone sufficient for 1 facing 

stone 

0.2857 man hours 

Time to quarry the equivalent of 1 cubed 

metre of facing stones 

3.2 man days 
 

Time to quarry 1 cubed metre of stone (not 

facing stone) 

3.37 man days 

Labour needed to quarry stone for Wall 

with flat top (facing stones only) 

704,371 man days 

Labour needed to quarry stone for Wall 

with sloped top (facing stones only) 

740,629 man days 

Labour needed to quarry stone for Wall 

with 4’ uncrenulated parapet (facing stones 

only) 

862,086 man days 

Labour needed to quarry stone for the core 

of the curtain wall 

2,305,704 man days 

Labour needed to quarry stone for the 

milecastles 

91,380 man days 

Labour needed to quarry stone for the 

turrets 

276,061 man days 

 

6.7: Limestone for the Mortar 

 The reason that limestone has not been included within the main energetics calculations 

is due to the limited information surrounding the usage of mortar at Hadrian’s Wall. It was 

certainly used within the facing of the Wall, but for the core – which makes up a much larger 

Table 19: Quarrying Labour Cost 
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percentage by volume – evidence suggests a mixture of mediums were used. During the first 

phase of construction in the Hadrianic period, it is currently accepted that the material used to 

cement the core varied by location. In certain locations clay may have been used, in others 

mortar, and in some places no cement at all, depending on what was available locally. 

Excavations at Wallsend in 2018 revealed that the core may have been in drystone in the first 

phase of construction, and subsequently filled with mortar in the Severan period (Laycock 

2019, Bidwell 2018). There is not enough evidence to understand what percentage of the core 

of the curtain Wall contained mortar in the first building phase, and for that reason making an 

accurate estimate is very difficult. The following stone volume estimates have been split into 

two groups, one estimate is a ‘minimum’ and represents only the amount of limestone needed 

to produce lime mortar for the facing of the curtain wall, the facing of the turrets, and the facing 

of the milecastles. The other is a maximum which represents the amount of limestone which 

would be needed to produce enough mortar for the whole wall (core and face), and the turrets 

and milecastles. Neither of these estimates accounts for the fact that the mortar of the face 

would need regular repointing as part of maintenance, and they do not account for the potential 

limewashing of the entire surface of the Wall.  

 Before it was possible to produce an estimate of how much limestone was required, it 

was necessary to understand which other materials were used in the mortar and in what ratio. 

Analysis of the mortars from Wallsend showed ratios of binder (lime) to aggregate (sand) of 

1:1.5, 1:2.2, 1:2.6, and 1:2.0. Research on typical lime mortars from the Hellenistic Greek, 

Roman, Byzantine, and Post-Byzantine periods use a ratio of between 1:2 and 1:3 (Snyder 

2013: 64). This is consistent the ratios suggested by Vitruvius who recommends:  
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“If we are using excavated sand, three parts of sand and one of lime should be poured 

together. If, on the other hand, it is river or sea sand, two parts of sand should be thrown 

in with one of lime.” (Vitruvius 2.5.1) 

The samples from Wallsend fit well in this range, and as they are ratios based on evidence from 

the Wall itself, an average of these has been taken of 1:2 and this has been used for the 

following calculations.  

The other major component of a lime mortar is water, based on experimental 

archaeology and a recipe from Vitruvius, Snyder (2013) suggests a water content of 15 – 20%. 

A value of 15% has been used in the below calculations.  

The last element to consider was what volume of the quarried stone is lost when the 

lime is burnt. The accounts for this are varied and the problem is made more complicated by 

the fact the stone changes both in volume and in weight. The loss of weight is caused by the 

burning off of organic material and is commonly referred to as loss on ignition (LOI). 

Concerning overall volume, both DeLaine and Snyder use a loss of volume as 9% (DeLaine 

1997: 112, Snyder 2013: 217).Vitruvius discusses the loss of weight in refence to his 

understanding of chemistry through the four elements (fire, earth, air and water). He explains 

that the limestone needs to be transformed through burning to make it more porous, and this 

allows it to absorb more water and bond better with building stone. The transformation into a 

porous material is what he understands to be the cause of the loss of mass:  

“Whatever the weight of stones when they are cast into a furnace, they cannot have 

retained it by the time they are removed; when they are weighed, although their size 

remains the same, they will be found to have lost a third part of their weight because of 

the moisture that has been cooked out of them.” (Vitruvius II.5.3) 
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Limestone is a very variable material and its weight depends on its porosity and density. 

In modern industrial quantity surveying, weight is generally described as either ‘bulk density’ 

which is kilograms per cubic metre, or as ‘unit weight’ which is the mass as kilonewtons per 

metre square. Estimates used in modern engineering range from 2500 – 2700 kg/m3: 

• 2500 – 2600 kg/m3 https://www.finesoftware.eu/help/geo5/en/unit-weight-of-rocks-

01/ 

• 2611 kg/m3 https://www.simetric.co.uk/si_materials.htm 

• 2711 kg/m3 https://www.aqua-calc.com/calculate/volume-to-

weight/substance/limestone 

A weight will be used of 2600 kg/m3 to create estimates for limestone requirements at 

the Wall. If we take a hypothetical 10 m3 of limestone, and is crushed and burnt, it would lose 

both 9% of its volume and 33% of its weight, meaning 9.1 m3 of quicklime is produced 

weighing 17,333 kg/m3. This gives a weight for this quicklime of 1,905 kg/m3. Of course, the 

weight of the quicklime depends on the original weight of the limestone. The weight of 1,905 

kg/m3 is relatively high compared to estimates in Hill (2004). Hill provides a weight of 960 

kg/m3 for quicklime and estimates that 50% of the weight is lost per cubic metre. Hill’s weight 

per m3 is very consistent with modern quicklime suppliers who provide the bulk densities 

below,5  

 
5  Sources in order: 

https://www.tatasteeleurope.com/static_files/Downloads/General%20Industry%20Strip/Raw%20mate

rials%20-%20Shapfell/Tata%20Steel%20-%20Ground%20Burnt%20lime%20-%20data%20sheet.pdf 

accessed 1.7.20, 

https://www.boral.com.au/sites/default/files/media/field_document/15717__Quick_LimePDS.pdf 

accessed 1.7.20, 

https://www.graymont.com/sites/default/files/pdf/msds/msds_high_calcium_quicklime.pdf accessed 

1.7.20, http://www.irplus.in.th/Listed/SUTHA/images/lump_lime_MSDS.pdf accessed 1.7.20, 

http://www.adelaidebrighton.com.au/assets/download/PDS/QUICKLIME_PDS.pdf accessed 1.7.20 
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• 1100 kg/m3 Tata Steele Europe  

• 1000-1050 kg/m3 Boral Cement  

• 750-1200 kg/m3 Greymont  

• 750-1000 kg/m3 Golden Lime  

• 950 – 1100 km/m3 Adelaide Brighton Cement  

 One possible explanation for such a discrepancy is that these values are accurate for 

modern quicklime weights and reflect the efficiency of modern limekilns but do not reflect 

accurate values for ancient lime production. Modern kilns are capable of maintaining very 

steady temperatures, and the limestone is burnt thoroughly. Mortar samples from Hadrian’s 

Wall show fragments of unburnt limestone and charcoal which suggested that there was ‘poor 

quality control’ and potentially the use of low-quality fuels (Laycock et al 2019: 622). The 

differences between Roman lime production and modern lime production may have caused a 

smaller percentage of weight loss per metre cubed due to the limestone being less thoroughly 

burnt and still containing some unburnt fragments. 

 Now that values have been established for the varies elements of the mortar, they can 

be used to calculate how much limestone needed to be quarried. As limestone was broken down 

into rubble before burning a ‘wastage’ percentage of stone through quarrying will not be 

applied as it was in the previous section. The values being used are shown in the table below.  



241 
 

 

 

These values were then applied to the volumes necessary for the 3 possible different Wall 

designs as shown in the previous section.  

 The illustration below shows how the mortar values are split between the core and the 

facing (Figure 159).  The facing mortar is depicted in blue and core mortar is in white. It is 

also assumed by the author that there would have been flat slabs or cap stones covering the top 

of the Wall to prevent water seeping into the core but these are not represented in the illustration 

as they would not affect the mortar volumes. For each wall design an amount of limestone 

needed to produce the mortar will be given for both the facing only and the entire Wall. As 

above these estimates are based on the full length of Hadrian’s Wall after the turf wall was 

converted into stone in the late Hadrianic/Antonine period rebuilding. The tables below show 

the mortar, lime and limestone necessary for the three Wall designs (Table 21, 22 and 23).  

 

 

 

Limestone weight (kg/m3) 2600 

Quicklime weight (kg/m3) 1905 

Loss in volume of limestone after burning 9% 

Loss in weight of limestone after burning 33% 

Percentage of water used in mortar 15% 

Ratio of binder to aggregate  1:2 

Percentage of lime used in mortar 28.33% 

Table 20: Limestone Estimate Values 
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 Flat Top  Flat Top Face Only 

Total Volume of Mortar 327,817 m3 41,253 m3 

Volume of Lime 91,953 m3 11,572 m3 

Weight of Lime 175,170 tonnes 22,044 tonnes 

Volume of Limestone 101,047 m3 12,716 m3 

Weight of Limestone 262,722 tonnes 33,061 tonnes 

 Sloped Top  Sloped Top Face Only 

Total Volume of Mortar 344,692 m3 44,797 m3 

Volume of Lime 96,686 m3 12,566 m3 

Weight of Lime 184,187 tonnes 23,938 tonnes 

Volume of Limestone 106,248 m3 13,808 m3 

Weight of Limestone 276,245 tonnes 35,901 tonnes 

Figure 159: Illustration of the flat topped, parapet topped, and sloped top Wall. Face mortar in 

blue, core mortar in white, stone in grey. Illustration by author.  

Table 21: Flat Top Mortar Estimate 

Table 22: Sloped Top Mortar Estimate 
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 These results show that there is a dramatic difference in the limestone required for 

mortaring only the face, in comparison to using lime mortar throughout the Wall. A fully 

mortared wall would require 6 or 7 times the amount of raw materials. The sloped top is the 

design which would require the largest amount of limestone, 106,248 m3, if the entire Wall was 

mortared, and the parapet would require the most limestone if only the face was mortared. This 

is because the parapet has a much larger surface area of exposed stone and would require the 

mortar to protect it from the elements.  

 Volumes of the amount of limestone needed for the turrets and milecastles have also 

been calculated. As above this does not include the interior structures of the milecastles. The 

tables below show the quantities of limestone needed to mortar these structures and have also 

been divided into whole wall, and face only (Table 24, and 25).  

 

 

 

 Parapet Top  Parapet Top Face Only 

Total Volume of Mortar 337,718 m3 51,154 m3 

Volume of Lime 94,730 m3 14,349 m3 

Weight of Lime 180,461 tonnes 27,335 tonnes 

Volume of Limestone 104,099 m3 15,913 m3 

Weight of Limestone 270,657 tonnes 41,374 tonnes 

Table 23: Parapet Top Mortar Estimate 
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 Based on these estimates we can say that the absolute minimum amount of limestone 

which needed to be quarried would be 13,794 m3, which would be for a flat-topped wall with 

only the facing stone being mortared. The maximum possible amount of limestone required is 

114,817 m3, which is using the sloped top design and all of the cores of the Walls are mortared. 

The maximum is around 8 times the minimum value, and this very large range is the reason 

that limestone was not included in the labour estimate section of this chapter. While we know 

 Turrets  Turrets Face Only 

Total Volume of Mortar 6,914 m3 870 m3 

Volume of Lime 1,939 m3 244 m3 

Weight of Lime 3,694 tonnes 465 tonnes 

Volume of Limestone 2,131 m3 268 m3 

Weight of Limestone 5,541 tonnes 697 tonnes 

 Milecastles Milecastles Face Only 

Total Volume of Mortar 20,888 m3 2,629 m3 

Volume of Lime 5,859 m3 737 m3 

Weight of Lime 11,161 tonnes 1,404 tonnes 

Volume of Limestone 6,438 m3 810 m3 

Weight of Limestone 16,739 tonnes 2,106 tonnes 

Table 24: Turrets Mortar Estimate 

Table 25: Milecastles Mortar Estimate 
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certain parts of the core used mortar it is currently not possible to say what amount. However, 

it is useful to see what impact the decision to use mortar instead of clay or drystone would 

make to the building program. In a scenario where the entire Wall and all its turrets and 

milecastles where entirely mortared, this would add roughly 7% to the total volume of stone 

that needed to be quarried. In the minimum scenario it would only add 1%. The main difference 

between these estimates would come from extraction processes, as breaking down the 

limestone, sourcing fuel to burn it, burning it, sourcing water and sand, slaking it, mixing 

mortar, and applying mortar would add a huge amount to the construction cost. As this thesis 

specifically focuses on quarrying, the mortar production labour figures have not been 

calculated, but should anyone wish to use these figures to make calculations the author would 

be happy to collaborate.  

 Because of very large amount of material which would be needed to create mortar for 

the entire Wall, the probable significant difference in labour cost, and the fact that there is only 

one Roman limekiln which has been identified at Hadrian’s Wall, it seems probable that the 

actual volume of mortar used was closer to the lower estimate, and that other materials were 

used where possible.  

6.8: Producing the Gazetteer 

Accompanying this thesis is a gazetteer which was compiled over the course of the last 5 years. 

The gazetteer was originally produced as part of the authors MSc dissertation on the quarries 

of the central sector but has since been expanded. Data has been gathered on one hundred and 

fifty-two quarries, about their location, size, proximity to the Wall, and geological information. 

Multiple sources of information were consulted in order to gather the quarry data.   

Quarries were selected and added to the gazetteer which appear in historical mapping, 

using digimap’s ‘Historic Roam’. This service includes maps from every decade between 1840 

and 1990. Through this it is largely possible to see which quarries were opened around and 
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after 1840. Pits in close proximity to the Wall which are recorded on these maps as ‘quarry’ or 

‘old quarry’ and are present in all editions of the maps, were added to the gazetteer.  

Two editions of the Ordnance Survey’s maps of Hadrian’s Wall were also examined 

for quarries, these dating from 1972 and 2010. The former map distinguishes between quarries 

which have been proved to be Roman and quarries of unknown or later date. The latter records 

only the Roman sites. There are 9 Roman quarries marked on these maps, but subsequent 

research has shown there is not conclusive evidence to support the identification of the quarries 

at Corbridge and so these have been re-categorised as ‘Possibly Ancient’. 

Satellite imagery sourced via Google Maps and aerial photography, Getmapping’s 

25cm resolution vertical ortho-photography, was used to identify further potential quarries.  

Quarries were only included in the gazetteer following site visits to confirm their location and 

scope.  

Publications which have looked at Roman quarrying around the Wall were also used to 

add data to the gazetteer. For ‘The Geology of Hadrian’s Wall’, Johnson (1997) undertook a 

field survey along the full length of the Wall and recorded details of any quarries identified 

with grid references. Quarries identified by the site-specific studies at Arbeia, Housesteads and 

Vindolanda have also been included in this gazetteer (Turner, Semple and Turner 2013; 

Rushworth 2009; McGuire 2011).  

The author undertook a walking survey of the length of the Wall between Carlisle and 

Newcastle in the summer of 2018 during which several small unmapped quarries were 

identified and added to the gazetteer.  

The final source of data for the gazetteer was the British Geological Survey’s database 

of mineral resources named ‘BRITPITS’ (British Pits). The survey have been collecting their 

data since 1835 and the full database includes 180,000 records. There are over 500 sandstone, 

limestone and quartz-microgabbro quarries within a 10 km radius of the Wall. Not all of these 
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have been included in the gazetteer, and any crossover between the gazetteer and the BRITPITS 

database it is noted in the fields ‘ON_BGS; BGS_NAME; BGS_OPERATOR; BGSend_use’. 

These fields show whether the quarry appears in both gazetteers, what the name of the quarry 

is in the BGS data, and if the data is available, what the name of the operator was and what the 

end use of the stone was.  

After gathering the locations of the quarries and making the initial decision to include 

sandstone, limestone and quartz-microgabbro quarries, it was necessary to identify what type 

of stone was being extracted at each site. The majority of this data originates from two versions 

of the BGS’s bedrock geology maps. This data was loaded into GIS and the quarry sites plotted 

over it in a separate layer. By identifying the type of bedrock under each point on the map it 

was possible to determine most of the stone-types for the quarries. Due to the geological 

stratigraphy in a number of places the type of stone depended on the depth of the quarry. For 

these quarries the stone-type is given as a list of the possible types of stone (e.g. sandstone 

siltstone mudstone). Entries in the gazetteer under ‘STONETYPE’ which contain multiple 

stone types do not mean that multiple types of stone were being extracted in one quarry. These 

results were compared to the more detailed 1:50,000 sheet maps to make sure they were 

consistent with each other. It was also possible to use these maps to determine the formation 

and group of sandstones and limestones such as Four Fathom, Low Tipalt, Dalla Bank and 

Great Limestones. This data is represented in the gazetteer in the STONETYPE, 

FORMATION, MAX_PERIOD, and COMMENTS fields.  

The BRITPITS database also provided some of the data for the stone-types at the 

quarries. Some of the sites which had previously only had a list of possible stone-types like 

‘limestone sandstone siltstone mudstone’, were included in the BGS data and so this was used 

to identify the specific type of stone being extracted. 
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For the remaining stone types in a number of cases it was possible to identify the stone 

type in the field. Every quarry which was sampled for petrological testing had its stone type 

confirmed through thin section analysis and the remainder of the sites visited in the field were 

identified by eye. Several of the quarries were situated immediately beside 19th century 

limekilns with paths leading between the quarry face and the kilns top opening. In one case a 

quarry was mis-listed as sandstone in the BRITPITS database but is in fact a limestone quarry 

containing a limekiln.  

The distance between the quarries and the wall was measured as a straight-line distance 

between the quarries and its nearest point on the Wall as the crow flies in QGIS. The metadata 

for the quarry gazetteer can be seen in the table below (see Table 26). 

 

Field Name Contents  Field Name Contents  

Quarry_ID Unique identifying number for 

each quarry site 

FORMATION The geological formation the 

quarry is part of 

LAT Latitude in decimal degrees MAX_PERIOD The geological period the 

stone dates from 

LON Longitude in decimal degrees COMMENTS Any extra information or 

description.  

QUARRY_NAME Name, usually associated with 

location. 

ON_BGS Whether the quarry is 

included in the British 

Geological Survey’s quarry 

database ‘BRITPITS’. 

PHOTOGRAPHED Whether a site has been visited 

and photographed. A (Y) for yes, 

an (N) for no. 

BGS_NAME The name of the quarry on 

the BRITPITS database 

ASS_SITE If it has been described with an 

association to a particular site in 

the past this will be listed here. 

BGS_OPERATOR The name of the operator on 

the BRITPITS database 

RIB_NO If the quarry has inscriptions. A 

(Y) for yes, an (N) for no. 

BGSend_use The end use of the quarried 

stone on the BRITPITS 

database 

TOOLMARKS If tool marks were seen in this 

study or photographed by another 

study there will be a (y) for yes 

and an (n) for no. 

RATING Numerical scale representing 

likelihood of ancient date, (5 

ancient – 1 modern) 

STONETYPE Type of stone extracted at the 

quarry based on maps by the 

British Geological Survey. 

SAMPLED If stone samples have been 

taken from the quarry y for 

yes n for no  

DISTANCE The distance in meters between 

the Wall and the quarry as the 

crow flies  

THIN 

SECTIONED 

If the stone samples from the 

quarry have been thin 

sectioned 

SECTOR Which sector of Hadrian’s Wall 

the quarry is within, E for eastern, 

W for western, C for central.  

AREA The surface area of the 

quarry in m2 

Table 26 above: Gazetteer Metadata 
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6.9: Analysing the Gazetteer Data 

Once the gazetteer was collated it possible to analyse the data to see what conclusions can be 

drawn from it.  

Research on the Wall has already shown that in most cases sandstone was used for 

facing, limestone for mortar and sandstone, whinstone and other rubble was used for the core. 

However, no research has shown the geology of the quarries. The table below shows the 

breakdown of the quarries by stone type (Table 27),  

 

Stone Type Count 

Sandstone 67 

Limestone 41 

Quartz Microgabbro 5 

Limestone Sandstone Siltstone Mudstone 22 

Mudstone Sandstone Limestone 15 

Mudstone Sandstone Siltstone 2 

Limestone (Sandstone on BGS) 1 

 

The data shows that most of the quarries are sandstone, followed by limestone. This 

was the expected result as these are the two materials which outcrop the most in this region. 

Sandstone would have been the material needed in the highest volume during the Wall’s 

construction, and in later periods for the construction of field walls, farm buildings, churches, 

and domestic architecture. The data above is the most accurate representation of the mapping 

and could perhaps be simplified. Although it is technically possible, it is very unlikely that 

mudstone or siltstone has been quarried in the area as they have few commercial uses. 

Therefore, these might be removed from the potential stone types. Also, the single quarry which 

is designated as limestone in the gazetteer and sandstone on the BGS gazetteer was not 

examined in person and so cannot be confirmed with certainty, but the presence of the limekiln 

within it suggests it is almost certainly a limestone quarry. This would simplify the data as 

shown below (Table 28):  

Table 27: Quarries by Stone Type 
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Overall, this means there are 37 quarries with unknown stone types, or 24% of the total 

number. In the future it will be possible to make additional research trips to reduce the number 

of unknown stone types within this dataset. In the meantime, this data is very useful as it can 

now be used in combination with the surface area of the quarries, to calculate whether the 

amount of sandstone quarries rated as 4 (Possibly Ancient) and 5 (Roman) would be able to 

provide enough stone for the construction of the Wall (See Chapter 7: Discussion).  

Analysis of the surface areas of the quarries has been useful to make estimates of the 

amount of stone they are able to supply. The area of the quarries was measured using a 

combination of lidar data and aerial photography in QGIS and is given in m2. Fourteen of the 

quarries were concealed by tree cover or have been covered by modern buildings so it was not 

possible to measure them. The average area for one quarry is 5,887 m2. If we use an estimated 

average height for the quarries based on fieldwork and mapping of 3 m, we reach an average 

quarry volume of 17,661 m2. In section 6.4 it was estimated that 1,468,950 m3 of stone was 

needed to build the Wall, milecastles and turrets, which would mean that around 83 quarries of 

the average size were needed to supply the required stone. Although these are only rough 

estimates it is clear that many more than the known seven Roman quarries in the area around 

Hadrian’s Wall were opened during the Roman period to supply the construction (This will be 

discussed further in the Discussion (Chapter 7).  

Stone Type Count 

Sandstone 69 

Limestone 42 

Quartz Microgabbro 5 

Limestone / Sandstone 37 

Table 28: Simplified Quarries by Stone Type 
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The distance of the quarries from the Wall is the next element to be considered. All of 

the quarries have been given a straight-line distance to the nearest point on the Wall, and these 

can be seen below (Table 29):  

 

 

The table shows that of the quarries included in this database, over 84% are less than 

two kilometres from the Wall. The average distance of all of the quarries from the Wall is 1,389 

m, and the average distance from the Wall of the quarries rated ‘5 - Roman’ or ‘4 – Possibly 

Ancient’ is 1,515 m. This is a relatively short distance and shows that it would be possible for 

the material needs of the Walls construction to be met by sources which are very close at hand. 

The disparity of access to stone sources across the Walls sectors can be clearly seen in the 

average distances from the Wall. The Wall’s sectors (Western, Central, Eastern), are aligned 

closely with the underlying geology of the bedrock, and this in turn means that the quality and 

proximity of stone sources vary across the sectors. The table below shows the average distance 

from the quarries to the Wall by sector (table 30): 

 

Distance from Wall (m) Count 

0 – 1000 m  77 

1000 – 2000 m  52 

2000 – 3000 m  10 

3000 – 4000 m  3 

4000 – 5000 m  3 

5000 – 6000 m  3 

6000 – 7000 m  4 

9000 – 10000 m  1 

Sector Average Distance Between Quarry and Wall (m) 

Western 4503 

Central 973 

Eastern 1932 

Table 29: Distance from the Wall 

Table 30: Distance from the Wall by sector 
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 It is immediately obvious that the western sector, which was originally constructed from 

turf and wood, had a more distant stone supply. This is almost certainly one of the contributing 

factors in the decision to build the Wall in turf during its first phase. The artificial deposit 

thickness around the Solway firth is very high, meaning outcropping stone is much rarer, and 

difficult to access than in the central sector. The Eastern sector also shows an average distance 

which is double that of the central sector, which is likely due to the thick sediment deposits left 

by the river Tyne which make bedrock more difficult to access, and due to a survival bias of 

rural quarries which have not been destroyed by urban development. Historical mapping over 

the areas of Newcastle and Carlisle allow an insight into the landscape before the growth of the 

cities, and do not show a significantly higher number of quarries within the city areas prior to 

major urban development. This suggests that quarrying near to the mouths of the major rivers 

Tyne and Solway was never particularly prevalent.  

 One final point of interest which can be looked at through the distances of the quarries 

is the difference in distance of quarries to the north and south of the Wall. The Wall, once it 

was constructed was a barrier between the north and south of Britain, and were there any kind 

of danger to the Roman army north of the Wall it could be assumed that quarrying would mostly 

have taken place to the south of the construction. Only three of the 27 quarries rated 4 or 5 are 

located north of the Wall, and their average distance was 790 m from the Wall. This small 

number and shorter distance suggest that while quarrying north of the Wall was possible, it 

may not have been the preferred option. The availability and quality of stone north and south 

of the Wall are very similar, which can be seen in the number of quarries in both areas in the 

BGS’s database. The only major complication of quarrying to the north would be the Whin Sill 

which stone would need to be transported over / around to get it to the construction sites. This 

might suggest that there were other factors to the north besides the geological which were a 

deterrent for the Roman Army during the quarrying of stone for the Wall.  
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6.10 Least Cost Path Analysis 

The data which has been gathered to create the gazetteer has also been used to produce a 

detailed GIS of the Wall and its quarries which can be used to do additional analysis on their 

locations. Following a test-run to see the effectiveness of creating a least-cost path model to 

understand transportation routes in the authors MSc dissertation, further least-cost path models 

were created using higher resolution digital surface models.  Least-cost path analysis is a tool 

used within GIS programs to determine the optimal route through a landscape, in which a set 

‘origin’ and ‘destination’ point are set. The ‘cost’ can be calculated as time, energy, or 

monetary cost needed to traverse the landscape. This type of analysis can be used in 

archaeology to suggest road positions or transportation routes but is occasionally criticised as 

a simplistic way to understand the landscape. Often there are more factors at play than simply 

the terrain, and these cannot be measured digitally, or with modern data which does not account 

for any changes to the landscape between the present day and the archaeological period being 

studied. The site selected for the initial model was the quarry at Crag Wood and the Roman 

fort at Chesters. The results suggested that there was a point on the River which would have 

made an easier crossing point than where the Roman bridge is located, but this not particularly 

significant since it is possible that the quarry predates the bridge and the stone from here was 

used for the construction of the bridge itself. 

One of the main issues in undertaking least-cost path modelling for the stone supply is 

establishing fixed origin and destination points. In the case of the quarries which have Roman 

inscriptions, the origin point can be confirmed, however, there is no specific destination point 

for any of the quarries. The quarries may have supplied large areas of construction along the 

curtain Wall or may have supplied single areas such as forts or bridges. Petrological testing has 

shown some links between quarry samples and the forts, but very few samples from the curtain 

Wall were taken to prove which quarries supplied certain stretches of Wall. For this reason, in 
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each of the least-cost paths shown below the destination point is set as the nearest point on the 

Wall as the crow flies, based on the theory that the quarry was supplying the area of 

construction it was closest to. It is also possible that this was the best choice to minimise the 

amount of additional road construction needed to support the carts carrying the stone. A shorter 

road could be built between the quarry and the Wall and then the stone could be transported 

more easily along the established transport route, the Roman Military Way, following the path 

of the Wall.  

Least cost path analysis was completed at 5 of the Roman quarries; Queen’s Crag, 

Coombe Crag, Fallowfield Fell, Wetheral and Gelt. The main cost which was used to determine 

the path was the ‘slope’ value which was given a higher cost depending on the steepness. Due 

to the very short distance between Coombe Crag and the Wall, and Queen’s Crag and the Wall 

the analysis did not yield a very accurate or detailed result and as such should be counted as 

unsuccessful. The maps below show the results of the analysis (see figures 160 and 161).  

 

 

 

 

 

 

 

As these quarries are both so close to the Wall there is not much room to debate which 

route the stone might have taken. Common sense would suggest that it was transported straight 

Coombe Crag 

Figure 160 left: Least cost path analysis at Queen’s Crag. Figure 161 right: Least cost path 

analysis at Comb Crag. Data copyright Environment Agency Lidar, Crown copyright Ordnance 

survey, Wall line K O’Donnell. 
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towards the Wall and small pathways could have facilitated this. The transportation of stone 

from Comb Crag is described in more detail in chapter 4.3.  

The quarry at Fallowfield Fell is also very close to the Wall but showed a slightly more 

successful result in the analysis. The route suggested is a path around the crag and towards the 

Wall to the north which is in line with what would be expected (Figure 162).  

 

 

The least cost path analysis at the Gelt quarry provided an interesting result and was 

overall more successful as it covers a larger distance. The path suggested by the analysis 

follows the River Gelt for the first 600 m before leaving the river to take a path over land. The 

depth of the River Gelt today is far too shallow to support a heavy barge carrying stone, but 

Figure 162: Least cost path analysis at Fallowfield Fell, Data copyright Environment Agency 

Lidar, Crown copyright Ordnance survey, Wall line and quarry areas K O’Donnell. 



256 
 

since the River in this case provides the least cost path it is possible that the River could have 

been significantly dammed to raise the water level and allow for transportation. The additional 

labour required to dam the river, and the potential flooding of the river in the flat bottom of the 

valley to the north would have provided additional risks but may have been worthwhile if it 

significantly reduced the amount of time and labour needed for transportation. Overall, the 

model shows that the river was only the least labour intensive path for a very short distance 

and so transport by land is still the most likely option in the case of this quarry (Figure 163).  

 

 

The final quarry which was analysed was the Quarry at Wetheral. This model also 

revealed a surprising result in that it showed that despite the presence of the River Eden 

immediately beside the quarry, a path by land was the most labour efficient choice. What the 

Figure 163: Least cost path analysis at the River Gelt Quarry. Data copyright Environment 

Agency Lidar, Crown copyright Ordnance survey, Wall line and quarry areas K O’Donnell. 
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model does not account for however is the additional labour required to build roads. In the case 

of the River Eden, which is sufficiently deep to carry boat loads of stone (and so no extra labour 

or material was needed for dam building), the use of the River would certainly have been less 

costly. The map below shows two potential paths, one which is the least cost path only 

accounting for slope which takes a path by land, and a second path which uses the river and 

then makes the last part of the journey by land. In the case of the Wetheral quarry the water 

route appears to be the most likely option. It would be very useful in the future to examine the 

riverbeds near the quarries at Wetheral and Gelt to search for any evidence of jetties or dams 

constructed as part of the stone transportation (Figure 164). 

Figure 164: Least cost path analysis at Wetheral quarry. Figure 57: Least cost path analysis at the 

River Gelt Quarry. Data copyright Environment Agency Lidar, Crown copyright Ordnance 

survey, Wall line and quarry areas K O’Donnell. 
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6.11: Conclusions 

Based on the results given above there are some ideas which might be presented about the 

methods used by the quarrymen in the process of building Hadrian’s Wall. Transport is one of 

the most significant costs of the entire process. The simplest option of all, manual carrying, 

would only be used in the very closest of quarries. Hill states that based on British military 

figures wheeled transport was economical after 200 yards (192 m) and so manual carrying was 

acceptable under this distance (Hill 2004: 87). The database of quarries currently contains 

around 15 which are 200m or less from the Wall and so manual carrying or the use of occasional 

pack animals might be assumed as the best option in these cases. In the case of the more distant 

quarries, the load bearing vehicles are clearly the most economical by an enormous margin. It 

seems likely that the Roman army would have preferred larger oxen-led carts for these journeys 

to reduce the overall time of the works as they had a relatively short building programme. Even 

with the extra labour to build temporary roads, the carts with larger capacities are much faster 

than pack animals or small vehicles. It seems reasonable to suggest that this is another reason 

that prospectors for stone would have placed a high priority on closer stone sources than further 

ones as this minimises logistical limitations.  

 The figure of 3.6 million days for quarrying efforts can also be compared to the overall 

construction timetable which is traditionally spread over 4-6 years. If the entire legionary 

workforce was involved in the quarrying at an estimated strength of 7200 individuals (Hill 

2004: 127) the quarrying activities would have taken around one and a half years (504 days) 

which seems well within the construction timetable, especially considering in the initial 

construction the Western sector was built in turf and the stone for this region was not quarried 

until much later. The inscriptions on the quarries themselves show that auxiliary units were 

working on the stone supply so the actual labour force may have been significantly higher thus 

reducing the total time. Without the help of auxiliary units there would have been roughly 472 
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metric tonnes of stone to quarry and move per individual. However, this is of course assuming 

every induvial was engaged in the quarrying efforts, which would not have been the case. Both 

Hill (2004) and Hodgson (2017) split the work into lengths and split the workforce into gangs 

for both construction and quarrying so that groups could complete one section before moving 

to the next. This reduction in the number of those working on quarrying and the limited season 

of work6 may suggest the 4 - 6 years timetable would have been extremely difficult to achieve.  

 Although some may say producing further detailed surveys for the Wall are 

unnecessary as it has been done several times before, these values are different than one of the 

most detailed, and most commonly referenced quantitative surveys, Kendal’s 1996 article in 

Britannia. This is a very thorough account of the various materials used in the construction of 

the Wall and associated costs of construction (such as water and fuel), and it helps 

conceptualise the dramatic impact this structure would have had on the natural resources in its 

landscape. The article heavily draws from the values calculated in the thesis by Bennett, and 

these numbers are quite at odds with modern estimates. The thesis was published in 1990, and 

as such the author did not have access to the same tools in modern digital mapping which can 

be used to create more accurate estimates. Kendal supplies a total length for the Wall of 90 km 

/ 56 m, which is 11 km shorter than the value used in this thesis. This thesis uses measurements 

taken from Lidar data in GIS, which can account for changes in elevation, and this can make a 

dramatic difference to volume estimations. Kendal’s total weight for stone and mortar is given 

as 3,713,500 tonnes for the wall, milecastles, turrets forts, and Cumbrian sea forts, while this 

thesis estimates a tonnage of 4 million for only the wall, turrets, and external milecastle Walls, 

and this is while using less heavy values for the weights (stone – 2320 kg/m3 and mortar 1600 

kg/m3, compared to stone 2500 kg/m3 and mortar 2000 kg/m3). The Kendal article also 

 
6 Quarrying was only possible during the summer months as the stone needed time to dry before being used in 

construction, and the winter months are wet and frosty. Additionally, quarrying tools are less effective on wet 

stone and present hazards (Hill 2004: 119). 
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provides an uncommonly low estimate for the amount of water used to mix the mortar (4%) 

and a reference is not provided for this. Despite these differences, the total volume for the 

curtain Wall given by Kendal is very close to that in this thesis (see Table 13).  

A different problem can be seen in a more recent, and extremely detailed quantity survey 

which was completed in 2010 by Hartis. Hartis makes use of 3D modelling, and digital 

mapping, but also shows some inaccuracies due to limited fieldwork. The ratios of face to core 

given by Hartis are: 

• Broad Curtain Wall: 34.7% Face / 65.3% Core  

• Narrow Curtain Wall: 48.1% Face / 51.9% Core  

(Hartis 2010: 146) 

These vary greatly from the estimates used in this thesis which were calculated through 

visiting the Wall and using a pixel measuring software to find the ratios. Curiously, although 

also unable to use current mapping software, the 1992 Hill and Dobson values correspond with 

the values calculated above well. This is likely related to their extensive fieldwork and many 

measurements taken from the Wall itself. 

The least cost path analysis has yielded interesting results at the quarries Gelt River and 

Wetheral. In both cases, despite them being on the banks of a river, the results showed that land 

travel would be less costly for the majority of the journey. It seems possible that rather than 

this necessarily being the case, it is an indication that in this case least cost path analysis is not 

the most suitable tool to understand the transportation routes as it is not possible to include the 

labour times needed for road, jetty and dam construction. Additionally, the least cost path 

analysis was not possible, or did not work, at four of the other sites due to low resolution data, 

and patchy lidar availability.  

 This new work on the quantities and time taken adds to our understanding of the scale of 

the undertaking of quarrying the stone for the Wall. For the first time, estimates from numerous 
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quantitative surveys have been shown together for comparative purposes. The new methods 

used have both complimented and added to previous research, but also highlighted some 

inaccuracies which can now improved upon. This is the first time an estimate of the potential 

cost of quarrying and transporting the stone has been made in conjunction with a GIS which 

has mapped hundreds of potential quarry sites, creating a fuller picture. It is likely that a new, 

more accurate method will appear in the near future, but in the meantime, these results are a 

useful indicator of the scale of the endeavour to build Hadrian’s Wall.  
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7: DISCUSSION 

‘The length whereof is about, I think, almost a C myles, bilded alwayis whar they cold 

upon the hyghtes, whereon about the greatest cragis was, and where theyr was no cragis or 

hy placis theyr was a great stank cast of other syd, the bredth of iij yardis.’ Letter from 

Christopher Ridley to William Claxton of Winyard c. 1572 (in Birley 1961: 4).  

 

The relationship between Hadrian’s Wall and its natural environment is the foundation for this 

thesis. At all points of the construction of the Wall, the environment was a major consideration 

of the builders; which aspects provided a natural defence, how distant are stone sources, which 

areas are prone to flooding etc. As a result, the starting point for all research on how the Wall 

was constructed must be the landscape itself - starting from its earliest geological origins, right 

up to the arrival of the Roman forces. Not only were the Roman army keenly aware of their 

natural surroundings, they also made permanent and dramatic changes to it. Quarrying 

represents one of the most visible and enduring physical marks of Roman colonisation on the 

landscape of Britain. Unlike the stones of the Wall themselves which are in many places robbed 

out and re-used, or ruined through the passage of time, the quarries remain as deep scars on the 

face of the countryside. To understand such a complex landscape, which has been shaped by 

many processes outside of the Roman period, the gathering of data was loosely split into three 

different categories. The first applies to the geological process which formed the landscape we 

can see today, including the Whin Sill and the many outcrops of sandstone and limestone. The 

second is the history of the region including periods where massive changes were made to the 

landscape, primarily the enclosure acts, military road construction, and the whinstone 

quarrying to supply World War II. The third is the history of the Roman period, the evidence 

at the Roman quarries, the construction of the Wall and the petrological evidence.  
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The discussion will first consider some of the major conclusions which can be 

understood through analysis of the landscape. Analysing the landscape has revealed the impact 

the local geography had on the design of the Wall, which quarrying methods were used in the 

Roman quarries, and how the history of quarrying can help narrow down the search for 

potential sites.  

7.1: Hadrian’s Wall and the Environment 

Natural processes which dictated the design of the Wall began approximately 295 million years 

ago with the formation of the Whin Sill. The estuaries of the River Tyne and Solway Firth were 

utilised due to the natural narrow point, or isthmus, on the island of mainland Britain. This 

narrow point combined with the defensive advantage of the Whin Sill’s prominent position 

provided the perfect location for a defensive Wall. 16.5 km of the Wall runs along the top of 

the striking north facing cliffs (Johnson 1997: 36). The same rivers which provide a beneficial 

position for the frontier wall also cause the deposition of sands and silts which build up into 

deep layers over the bedrock. For this reason, quarrying is much easier in the central region of 

the Wall which has a higher elevation and thinner superficial deposits. These deposits are much 

thicker over the area of Carlisle, and this – combined with the local stone being more prone to 

weathering, and scarce access to limestone – is very likely to be the cause of the choice to 

initially build the Western sector of Hadrian’s Wall in turf.  

The first geological description of the Hadrian’s Wall by Tate described the Whin Sill 

in the complimentary way below:  

“This wonderful mineral ridge overlooks wild and dreary moorlands which roll away 

northward in long hills of tame outline; but these rocks when viewed on a bright sunny 

day, present a combination of rude grandeur and picturesque beauty.”  George Tate 

(Tate 1867: 448) 
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The Sill was not only a source of poetic inspiration and a useful strategic natural feature, 

but also a useful source of stone. Large piles of rubble lie at the base of the cliff face. This was 

a useful core material which did not need to be quarried (See figure 165). 

 

The ‘long hills of tame outline’ described by Tate were formed by erosion during 

multiple glacial periods. Harder rocks form the high points of the rolling hills and outcrops are 

visible in many places. This environment proved ideal for quarrying both sandstone and 

limestone for the Wall. 

All of the Roman quarries with inscriptions are located either in the central sector on 

the outcrops of the small hills, or on the banks of the local rivers. Based on the modern 

condition of the rivers it appears that this choice to open riverside quarries was because they 

provided a pre-exposed stone face in areas with thicker superficial deposits rather than due to 

the river’s capabilities as a transport route. The majority of the rivers, including the Gelt, North 

Tyne, and Irthing, are too shallow and contain rapids or other dangerous river features, to 

support a stone laden barge without adapting the river. Additionally, the least cost path analysis 

Figure 165: Photograph of the Whin Sill at Steel Rigg, piles of rubble are visible at the 

bottom of the cliff face. Photo by author. 
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suggested that transport by land was for the most part more economical. In a similarly complex 

quarried landscape in northern Spain, Gutiérrez concluded that on average the volumes of 

quarries close to major roads were larger than those by the sea (Gutiérrez Garcia-Moreno 

2009). Stone transport by water also has the unique problem that if the boat sinks the cargo is 

unrecoverable. A broken cart on land by comparison is a much less expensive problem as the 

stones can usually be salvaged. This varies from the picture in the wider Roman empire 

however, as it has been shown by Russell that sea or river transport was generally preferred 

due to its lower cost (Russell 2013, table 4.1). 

7.2: History of Quarrying 

Before the Roman army settled in northern England the landscape was already substantially 

deforested (Dark and Dark: 1997). Land use and tree cover are unlikely to have been a major 

consideration in terms of quarry placement. Quarrying in the area began prior to the 

construction of Hadrian’s Wall during the earlier years of Roman occupation. Preceding the 

construction of Hadrian’s Wall, the Stanegate was the largest stone structure in the area. We 

know that the Roman army was sourcing and transporting stone prior to the Wall’s construction 

due to a Vindolanda tablet (no. 316) discussing stone delivery dated to between 90 and 120 AD 

(Howatson 2011). The Stanegate had a rubble surface, stone foundations and stone gutters so 

did require some quarried stone. Due to this we can say that the earliest quarries in the area 

around Hadrian’s Wall were opened during the late 1st century AD. There is some discussion 

surrounding the date of the Stanegate and whether it post dates the stanegate fortlets based on 

the road alignments, however it is certainly pre-Hadrianic (Hodgson 2017: 34-35).  

In chapter 3 the history of the landscape was discussed to understand how quarrying 

changed through time. This revealed that quarrying between 500 and 1000 AD was minimal 

due to re habitation of Roman buildings and robbing of Roman stone. Construction of new 



266 
 

buildings was increased from 1000 to 1500 AD including large structures such as the priories 

and cathedrals which required the opening of new quarries. At Lanercost Priory the re-used 

Wall stones can be clearly seen in the structure’s walls. These major buildings, while they did 

require some new material, also used recycled stone from Hadrian’s Wall. Small settlements 

along the Wall also primarily re-used Roman stone for their construction. Leland’s itinerary 

(written c. 1535 – 1543) describes the stone reuse:  

“Looke where as the Grownd ys best enhabited thorowg the Walle, lo there yt lest 

appereth by reason of buildings made of the Stones of the Waule.” (Leland 1769: 61) 

Quarrying licences from this period show that land was purchased in square or 

rectangular areas and so these quarries may appear in more regular shapes. Stone transport in 

this period is also considerably more expensive than quarrying itself, so we can assume any 

quarries to supply these new major constructions would be as close as possible to the building. 

The period 1500 – 1800 is when the most quarrying occurred which is the most difficult 

to distinguish from Roman activity, small disorganised quarries opened by tenant farmers for 

dwellings and field walls would use almost identical techniques. There are a few ways to help 

distinguish them;  

• The weathering of the spoil heap – the Roman quarries at Hadrian’s Wall tend 

to have well worn and generally smaller spoil heaps. The larger rubble would 

have been useful core material and smaller rubble a good road surface so it 

seems to be less present at sites. Additionally, rubble at newer quarries has sharp 

less worn edges. 

• Military road quarries – these can be quite distinctive as they are immediately 

beside the road (the modern B6318), and they are mostly backfilled so are 

visible only as uneven ground. 
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• Intersects Roman features – several quarries are cut through the ditch, vallum, 

or Wall itself and these are easily discounted as Roman quarries. 

In the 1860s Collingwood Bruce writes about how, to his knowledge, the quarries in 

the area have largely been untouched between the Roman period and his own lifetime. While 

it is likely that several Roman quarries had already been reopened, it indicates that there was 

not a large amount of visible quarrying occurring during this window of time. This is an 

especially useful insight as the 1860s is the decade when the most detailed maps began to be 

produced by the Ordnance Survey and these have been used to identify any quarries opened 

between 1860 and the present day. This is an encouraging indication that the quarries listed as 

‘old’ or ‘disused’ from 1860 onwards may still bear the original marks of Roman quarrying: 

“The quarries from which the stone has been procured can, in many instances, be 

precisely ascertained. Here and there on both sides of the Wall, the quarries remain in 

the state in which they were left by the Romans.” (Collingwood Bruce 1867: 80) 

This information also aligns well with earlier research by Whitworth which suggests 

most of the robbing and reuse of stone from Hadrian’s Wall took place within the last 300 

years, representing the increased habitation and industry in the region (Whitworth 2000). 

Gathering this information allowed a classification of the quarry sites to indicate their 

likelihood of Roman date. This data is provided in the quarry gazetteer (appendix 1).  

 While other research has discussed the quarries in reference to specific parts of the 

Wall, or in relation to its construction, this is the first project to use an interdisciplinary 

approach to combine data on the quarries from all along the Wall, and from across its 1800 

years of history. The combination of geographical, geological, and historical sources has 

allowed new insights into the quarrying for Hadrian’s Wall. The case study below demonstrates 
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how the gazetteer produced for this thesis can be used to support other research projects, by 

significantly narrowing the field of potential stone sources for specific areas of construction.   

7.3: The Quarry Data and its Uses in Existing Studies 

One of the most significant ways in which this research proves useful is its capacity to be used 

to advance or improve upon previous studies looking into materials used at the Wall (and 

hopefully also in future studies on the Wall). The data from this thesis will be combined with 

two previous projects which have undertaken petrological testing on the mortars of Hadrian’s 

Wall, and will show how we can narrow down the potential number of sources by a significant 

amount.  

At Wallsend, mortar was sampled and thoroughly analysed following the excavations 

in an attempt to determine the source of the limestone, and the results showed a closer match 

to the limestone quarries of the central sector, near Housesteads fort, than to local sources near 

Newcastle (Laycock et al 2019). The limestone formations with the most similarity were the 

Raisby Formation and the Five Yard Member. Excavations in the 1980s in the central sector at 

Highshield Crags, also included stone mortar sampling, and revealed a close match with 

quarries which are part of the Four Fathom Limestone group, also located close to the central 

sector (Crow 1989; Rayment and Pettifer 1987). Before looking at each example separately, it 

is necessary to understand the overall picture of the limestone sources around Hadrian’s Wall. 

The map below shows all of the limestone quarries in the gazetteer, and in the BRITPITS 

database within a 10 km buffer zone of the Wall (Figure 166).  
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There are hundreds of potential limestone sources, and it is also noticeable that there is 

a significant gap in the limestone sources within the 10 km buffer zone around Newcastle. 

There are around 22 kilometres between Wallsend and the nearest source on the Wall. This 

does not mean there are not closer limestone sources to the north and south of Wallsend, this 

map only shows the limestone sources close to the Wall. Carlisle and the rest of the western 

sector are not shown on the map as the two case study articles focus on Highshield Crags near 

Housesteads and Wallsend, however there is a similarly large gap in limestone sources in the 

West. There are some limestone quarries around 9.5 km to the north of Bowness, and the 

nearest source to the east of Bowness is 33 km away.  

The first example to be examined in detail will be the limestone used at Highshield Crags. 

If we narrow down the field of potential sites to show only the quarries which are four fathom 

limestone, we can now see there are only 10 potential sources (see Figure 167). Only two 

Roman limekilns have been identified at the Wall, one at Housesteads and one near Queen’s 

Crags (Crow 1989: 46). Some of these quarries are very close to the area where the mortar was 

used. Two of the quarries are from the gazetteer from the thesis. Both Crindledykes 8 and 

Melkridge 3 were open in the 1860s and so if they were opened originally in the Roman period 

and then expanded, any original archaeological evidence on the face has since been destroyed 

(limestone discussed in 4.5, 6.7 and 3.1.2). It was also possible to look at the remaining 8 

quarries in historical mapping to see if any of them can be eliminated from consideration as a 

Roman limestone source. The BRITPITS quarries named ‘Stanegate, Hall Bank, Frankham 

Cottages and Common House’ were all opened after 1860, some of them continuing to operate 

until the 1920s. Because we know all four of these quarries were opened in the last 150 years 

it is not possible that they were originally Roman quarries. A further 3 quarries - both 

Bradleyhall Wood quarries, and Thirlwall Common – have been operated in modern times but 

Figure 166 (prev page): Map of the Limestone quarries with 10 km of the Wall. Thesis gazetteer in dark 

blue circles. Britpits in yellow squares. Data copyright Vector Map Local Crown Copyright, BGS 

BRITPITS, Wall line and gazetteer quarries K O’Donnell 



270 
 

were disused in the late 1800s. The final quarry, Lady Shield, is shown as a disused quarry in 

1860. Overall, we now have a picture which not only shows a narrowed field of potential quarry 

sites but also enough information to suggest the likelihood of them being Roman quarries.  

• Rating 4, Possibly Ancient – Lady Shield, no evidence of use since 1860, may possibly 

retain evidence of ancient quarrying.  

• Rating 3, Insufficient Evidence – Crindledykes 8, Bradleyhall Wood quarries, and 

Thirlwall Common. Historical mapping shows use in 1800s and 1900s. May have been 

opened during Roman period and subsequently reworked.  

• Rating 2, Unlikely to be Ancient – Melkridge 3, mapping shows use in late 1800s, 

quarry contains a 19th century limekiln.  

• Rating 1, Modern - Stanegate, Hall Bank, Frankham Cottages and Common House. 

Maps show quarries opened after 1860s.  

 

 Secondly, proximity of the remaining 6 quarries may be used to suggest which are most 

likely to have been the sources of Roman limestone. Lady Shield, Crindledykes 8, and 

Bradleywood Hall are the three quarries which are closest to the point where the limestone was 

used in the Wall and are rated highly. This example shows how the combination of the 

petrological testing and GIS analysis can be used to significantly focus the search for potential 

Figure 167: Four fathom limestone quarries near the Wall. Quarry gazetteer in dark blue, BRITPITS in 

light blue. Data copyright VectorMap Local OS 2020, BRITPITS BGS 2020, Wall line K O’Donnell, 

Quarry Gazetteer K O’Donnell.   
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Roman quarry sites and could be used by archaeologists narrowing down a search for potential 

sites to investigate in the field.  

 The second example is the research from Wallsend which undertook petrological 

testing on mortar. The mortar analysis revealed that the closest limestone matches were the 

Raisby Formation and Five Yard Limestone Member following several types of testing 

(Laycock et al 2019).1 The data from the gazetteer and BRITPITS database was searched and 

the map below shows all of the quarries of these stone types (see Figure 168).  

 

 

 

All of the quarries in the 10 km buffer zone are Five Yard limestone. No quarries of the 

Raisby formation limestone appeared within 10 km of the Wall. Again, this does not mean that 

there are not quarries of Raisby stone closer to Wallsend than the Five Yard quarries, but this 

study uses the Wall as its central focus so they may exist further to the south or north and 

therefore not within the 10 km buffer zone of the Wall. Seven quarries were identified in total, 

two from within the thesis gazetteer and four from the BRITPITS database. The most surprising 

quarry included is the ‘Walltown Quarry’ which at first look would seem to be the well-known 

very large whinstone (quartz dolerite) quarry which was opened in 1876. The whinstone quarry 

 
1 XRF, XRD, hand specimen, optical microscopy, HCl dissolution, grain size distribution of aggregate, and 

porosity/MIP. 

Figure 168: Five yard limestone quarries near the Wall. Quarry gazetteer in dark blue, BRITPITS in light 

blue. Data copyright VectorMap Local OS 2020, BRITPITS BGS 2020, Wall line K O’Donnell, Quarry 

Gazetteer K O’Donnell.   
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destroyed a section of Hadrian’s Wall and is known to be modern. However, prior to 1876 on 

the land which was subsequently blasted for whinstone, there was a much smaller limestone 

quarry and an associated limekiln which are both now completely destroyed. The quarry and 

limekiln seem to have been operating in the 1860s and were disused by the 1890s. Slightly to 

the west is a quarry called ‘Walltown’. This is another quarry with a limekiln which was open 

in the 1860s to 1880s and was abandoned by 1890. Carnetley and the two Wood Hagg quarries 

were all opened after 1860 and can be discounted as potential Roman stone sources. The 

remaining two quarries are from the gazetteer, Sewingshields 4 is marked as being an ‘old 

quarry’ in 1860 so there is no record in the mapping of when it was initially opened. Limestone 

Corner 4, also named ‘Towertie Plantation’ in the gazetteer, has a limekiln within it which was 

open in the 1860s, and is disused in 1890. In the case of Limestone Corner 4/Towertie 

Plantation there is another quarry very nearby also named ‘Towertie Plantation’ in the 

BRITPITS database. The quarries in the BGS database are named for their location, and these 

quarries are near a Wall turret at Tower Tye. The second Towertie Plantation quarry cuts 

straight through the Wall which confirms it is not a Roman stone source. The association with 

a quarry which intersects the wall diminishes the likelihood of a Roman origin for the 

Limestone Corner 4 / Towertie Plantation quarry. The final ratings of each potential quarry are 

shown below –  

• Rating 4, Possibly Ancient – Sewingshields 4 

• Rating 3, Insufficient Evidence – Walltown Quarry, Walltown  

• Rating 2, Unlikely to be Ancient – Limestone Corner 4 

• Rating 1, Modern – Wood Hagg quarries, Carnetley  

 In this case the quarry which is most likely to have been a Roman stone source is 

Sewingshields 4. It is also one of the two quarries which are slightly closer to Wallsend, but all 

of the quarries are a great distance away. Transporting any amount of lime for mortar such a 
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great distance would have been a significant undertaking and emphasises the difficulties the 

workers would have faced sourcing limestone in the east. The nearest Five Yards quarry to 

Wallsend, Limestone Corner 4, is 41 km away, while the nearest other limestone quarries are 

22 km away at Harlow Hill. It is notable that in the study in question only limestones from the 

central sector and from near Newcastle were sampled, and as a result the limestones from 

quarries near Harlow Hill were not included. Were the Roman army aware of a source so much 

closer to where the stone was needed it seems very likely that they would have exploited it. A 

final point is that the limestone quarries sampled in the Laycock paper on the coast at Trow 

Point are not included in the Britpits gazetteer, which highlights the issue that many quarries 

are not recorded, or may have been destroyed by modern developments, and there is a chance 

there is a closer source of limestone to the east end of the Wall which neither this thesis, nor 

the paper in question has been able to identify.  

 Overall, this reveals two important conclusions. First is that the data collected during 

the research for this thesis will be a useful source for academic work on Hadrian’s Wall to help 

focus research on the most likely stone sources. This is especially useful if researchers intend 

to do petrological testing, as they will be able to sample fewer sites by discounting modern 

ones and preserve their resources. It is also useful in cases where petrological testing has 

already been applied as it can reveal the distances to potential quarries and build a more 

accurate picture of the construction efforts. The second conclusion relates to the preservation 

of evidence of Roman quarrying. In the case of every quarry listed above, none can be 

conclusively dated to the Roman period, and almost every quarry can be seen to have expanded 

during the late 1800s. The result of this is that if the quarry was opened during the Roman 

period and subsequently re-opened, any original traces of Roman extraction have been 

destroyed. This emphasises the importance of petrological testing as the only available method 

of identifying/confirming ancient sources, and working towards improving the accuracy of 
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these tests will be incredibly useful to archaeological studies on Hadrian’s Wall, and at other 

sites.  

The importance of petrological testing rests on the assumption that the currently 

identified Roman quarries were not sufficient to supply all of the stone for the Wall, and that 

many of the undated quarries in the landscape were originally opened in the Roman period. 

Mapping of the quarries and their surface areas was completed to make estimates of the 

potential volume of stone they could provide and this is discussed in detail below. 

7.4: The Material Requirement and the Quarries’ Volumes 

One of the primary objectives of this thesis was to identify if some of the undated quarries in 

the landscape around Hadrian’s Wall were originally opened during the Roman period, and 

also how many quarries in the landscape are likely to be associated with Roman construction 

due to the material requirements of the building program. Now that values for the volume and 

weight of stone needed for construction have been estimated, we can compare these values to 

the size of the known Roman quarries of the Wall, and establish what percentage of this 

requirement they were able to supply. These estimates will show that it is most likely that the 

dated Roman quarries were not able to supply sufficient stone to build the Wall. The primary 

limitation in this calculation is that it was not possible during the course of this PhD to create 

three dimensional models of the quarries using laser scanning, and therefore calculate an 

accurate value for the volume of the quarries. The author is aware that academics at Newcastle 

university have been working on creating such scans and they may be completed in the near 

future providing more precise calculations. In this theoretical calculation the surface area from 

above (from LiDAR and aerial photography) will be used and combined with an estimated 

average height of the quarry.  The second limitation is that some of the Roman quarries are 

obscured by tree cover (Wetheral and Gelt River), or in the case of Cawfield 1, have been 
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destroyed by later quarrying, and so it was not possible to obtain a surface area measurement. 

Finally, Barcombe 3, was measured as part of the research at Vindolanda (McGuire 2011), and 

petrological testing showed that it supplied the fort, meaning it is very unlikely that is also 

supplied the construction of the curtain wall. This leaves three of the Roman quarries for which 

the following surface areas have been measured -  

Combe Crag – 734 m2 

Fallowfield Fell – 55,193 m2 

Queen’s Crag – 22,930 m2 

The three quarries have been given estimated height values based on photography, and 

the LiDAR data. The estimated volumes are shown below -   

Combe Crag – 5,872 m3 

Fallowfield Fell – 165,579 m3 

Queen’s Crag – 114,650 m3 

The total estimated volume of stone for construction from the previous section was 

1,468,950 m3. Using the same 30% wastage estimate as chapter 6, the total volume from the 

three Roman quarries (286,101 m3) would provide 200,271 m3 of building stone. This 

represents 13.6 % of the required stone (which does not include the forts, or internal milecastle 

structures). Although there are three additional Roman quarries which could not be measured, 

they are much smaller than the ones measured above, so this result shows that there is a 

significant shortfall in stone supply from just the quarries which have been dated through 

inscriptions. Given the size of the shortfall, the various potential theories for where the 

additional stone was sourced will now be considered. Firstly, it will be useful to understand 

how much additional stone could have been sourced from the undated quarries, and whether 
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this was enough to meet the rest of the material requirement. Following this, missing quarries 

and very large quarries will be discussed.  

 

7.4.0: Undated Quarries 

As we know that every quarry rated ‘1’ was opened after the construction of the Wall, we do 

not need to consider their volume. This leaves the quarries rated 2, 3 and 4. Many of these 

quarries were operating in the modern period and so at least some amount of their total volume 

was not used in the construction of Hadrian’s Wall. This amount is not possible to estimate 

accurately and so the estimated volumes will be given for the entire quarry. There are 134 

quarries in these categories with a total surface area of 450,247 m2. 

Based on fieldwork and contour lines in mapping, an average estimated height of 3 m 

can be used on these 134 quarries to create a potential total volume. The vast majority of the 

quarries are very low in profile and have faces closer to 1.5 - 2 m, and there are a small number 

of much larger quarries with faces up to 15 m. Using the estimated average height of 3 m the 

total volume from the quarries rated 2 – 4 would be 1,350,741 m3. Accounting for 30 %, waste 

this would provide a useable volume of building stone of 945,519 m3. Combined with the total 

useable volume from the Roman quarries (rating 5), the total volume of stone is 1,145,790 m3. 

The result certainly shows that there is a substantial quantity of natural resources in the area, 

and if we consider the possibility that some of the core stone was rubble from the ditch, and 

that the volume of ‘required’ and ‘usable’ stone is calculated based on estimates and therefore 

has a significant margin of error, it could be argued that despite the 300,000 m3 shortfall there 

may have been enough stone from the quarries rated 2 – 5 in the gazetteer to supply the 

construction of the Wall.  However, it is the opinion of the author that this is not the case, and 
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that this result indicates a major gap in our understanding of the stone supply for the following 

reasons; 

• Only 55 of the 134 quarries discussed above are confirmed as sandstone quarries 

(the principle building material), at least 37 are limestone, and 38 are unknown. 

• The ‘required’ stone volume does not include the limestone needed to produce 

the mortar which would have added between 14,000 and 115,000 m3. 

• The ‘required’ volume does not include the forts, internal milecastle structures 

or the Cumbrian sea defences.  

• The estimate for the volume of stone required is largely consistent with 

estimates given in earlier research which suggests the shortfall is not caused by 

an over estimation of the material requirement.  

• There is evidence for modern extraction in at least 58 of the quarries, which 

means an unknown amount of the stone estimate above was quarried long after 

the Roman period. 

For the reasons listed above, it is likely that the shortfall estimate of 300,000 m3 is not 

only possible, but it is likely to be significantly higher. This represents an enormous gap in our 

understanding of the stone supply at Hadrian’s Wall. A major reason why a detailed study of 

the quarries has not been previously attempted is because it has been assumed that the stone in 

the immediate vicinity of the Wall, especially in the central sector, was plentiful enough to 

supply the entire construction. The quotes below show authors who describe the abundance of 

natural resources in the area:  

“The abundance of exposures over the carboniferous outcrop allowed stone to be 

obtained locally from many small quarries.” (Johnson 1997: 8) 
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“In the central sector there are still ample traces of small quarries to be seen within half 

a mile of the Wall, both north and south, presumably many of them Roman although 

they are impossible to date.” (Hill 2006: 40)  

This surprising result has two main implications. The first is that since the three largest 

Roman quarries could only supply 13.6% of the necessary stone, the suspicion that many of 

the undated quarries in the area surrounding the Wall were opened in the Roman period is 

essentially confirmed. Due to the fact many of these have been reworked in modern times, and 

the issues surrounding dating quarries, the only way to confirm which of these quarries was 

used in the Roman period is through petrological testing. The means that since all of the 

undated quarries in a 10 km radius of the Wall could not meet the demand for stone, the stone 

must have been taken from further afield, and must have travelled a longer distance than was 

previously thought, even in the central sector where stone is most abundant.  

 

7.4.1: Missing/Destroyed Quarries 

One of the most likely possibilities is that stone was taken from quarries which are now 

completely lost. The city of Newcastle covers a large area today, and urban development has 

required flattening of land, including the backfilling of very large commercial quarries, to allow 

for the construction of homes, roads, and other structures. The maps below show an area of 

Gateshead in 1860, and 1990. Several of the quarries are named; Leam Lane quarries, 

Whitehouse quarries, Church quarry, Windy Nook quarries, Mossheap quarries, and two 

collieries – Sheriff Hill, and Upper Heworth (See figures 169 and 170). The quarry and colliery 

positions are marked on each map. It is very apparent in this example that several large-scale 

quarries which used to operate in Gateshead are now completely invisible in the modern 

landscape. Like many of the other quarries in the gazetteer, these pits may have been opened 



279 
 

as early as the Roman period and then expanded at a later date. The large quarries also 

demonstrate that there was a substantial quantity of workable building stone close at hand to 

the eastern sector of the Wall, especially south of the River Tyne.  

 

 

Figure 169 top: OS Map of Gateshead from 1860. Quarries marked with red point and 

colliery marked with beige triangle. Figure 170 bottom: OS Map of Gateshead from 

1990. Crown Copyright and Database Right Ordnance Survey 2020. 
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7.4.2: The Ditch  

It has long been suspected that the ditch may have been a good source of stone for the Wall 

(Bidwell 2018; Breeze 2006). The ditch was cut through stone in many places, and it would be 

a practical way to reduce waste in the construction process and reduce the distance of 

transportation to the Wall. Breeze (2006) also states that any clay excavated for the ditch would 

be a useful material for use in the Wall’s foundations and core. Breaking the stone from the 

ditch into rubble would be a fast and effective way to source the rough blocks needed to fill the 

core. Quarrying the stone of the ditch for use as a facing stone material however seems less 

practical. Getting access to the stone to excavate large squared blocks in a v-profile ditch would 

be very difficult. A flat-bottomed ditch would allow easier access for the ditch 

excavators/quarrymen into the bedrock. This would require a second team of workers slightly 

ahead removing the sediment/overburden as the quarrymen progress. There would also be 

evidence of stone chips from shaping the stone into facing stone sizes near the ditch and Wall 

which there is currently no evidence to support. The use of the ditch as a quarry also depends 

on a confirmation of the order of construction, the Roman builders would certainly have been 

aware of the benefits of digging the ditch before constructing the curtain Wall if it was a useful 

source of stone and clay. Additionally, digging such a significant earthwork near to a newly 

finished stone Wall could potentially present some risks of causing problems with the Wall 

settling and may cause it to subside. However, Hill (2004) argues that the ditch would have 

caused a logistical problem for transporting stone from quarries north of the Wall to the 

construction sites as they would need to cross the ditch. Surveying of the Wall prioritised the 

placement of the Wall over the ditch, by making use of the natural barriers of the Whin Sill, 

and river systems, which essentially make the ditch unnecessary. Breeze (2006) states that the 

ditch was built with ‘considerable variations’ in profile and depth due to the subsoil conditions 

which would suggest the diggers were avoiding harder materials during this process rather than 
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intentionally excavating it as a stone source which would need considerably more effort. This 

combined with the abandonment of the ditch at Limestone Corner suggest the ditch was dug 

later in the building schedule as the builders could afford to abandon the useful dolerite stone 

of the ditch as it was no longer needed as a building material. Due to the variations in the profile 

of the ditch along the Wall, variations in sediment depth above bedrock, and poor preservation 

of the ditch in places it would not be possible to produce an accurate suggestion of how much 

stone could possibly have been taken from the ditch to supply construction.  

 

7.4.3: Quarries of Unexpected Scale 

Although many quarries have been mapped as part of this research, these are primarily of a 

smaller scale than many Roman quarries across the rest of the empire. Tuff quarries in the 

Rhine river valley, marble quarries across Italy, Greece, and Egypt, and sandstone quarries in 

southern Spain, can be vast in comparison to the quarries identified at Hadrian’s Wall (Russell 

2013: 63). This is in some ways surprising, as this building project is of such magnitude that 

the Roman military must have considered the use of mega quarries as that was a standard 

practice around the Mediterranean. The technical difficulties associated with such huge 

quarries were well known to Roman quarrymen and the simplicity of one or two very large 

sources comes with certain benefits. Fewer roads to transport the stone to the building sites 

would be needed, or the very large quarries could be located near a river for greater ease of 

transport. Men would work in larger groups and fewer temporary camps would be needed to 

house them during the work (quarrymen would need to be living in temporary camps while the 

wall was being built because the forts weren’t built yet). This type of quarrying is also not 

without precedent in the UK. Recent research into the ragstone quarries of Kent revealed that 

a feature in the landscape long thought to be a natural valley, was in fact a very large Roman 
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quarry, and perhaps the largest Roman quarry in northern Europe. The quarry near Tovil runs 

from the River Medway to Coxheath and supplied Roman London (Elliott 2018).2 The valley 

itself was completely grass covered and so there is potential that some large ‘natural’ features 

near Hadrian’s Wall may in fact have been stone sources. Only one potential site which would 

be much larger than the other quarries has been identified from the lidar data, and it was not 

possible to visit it in the field due to the travel restrictions in 2020 so it has not been added to 

the gazetteer. The maps below show the area in question which is located near the Roman 

quarry on the River Gelt. It has a surface area of 47,150 m2, which would make it only the 4th 

largest quarry in the gazetteer using this measurement. Using contour lines in mapping it is 

possible to estimate the height of the ‘face’ as 40 m, which would make its total volume around 

1,886,000 m3, ten times the volume of the largest dated Roman quarry. This site is not marked 

as a quarry on any historical maps and has quite angular sides, but due to tree cover which 

obscures aerial photography, and the fact it has not been possible to make a field visit, it cannot 

be confirmed as a quarry at this time. See figures 171 and 172. 

 

 

 

 

 

 

 

 
2 https://www.kentonline.co.uk/maidstone/news/documentary-reveals-roman-londons-kentish-foundations-
200089/?fbclid=IwAR16fCp5dHuzsmQFaP__ytxkr4WM0OVCEmiQi-3ZejJjuraCKG1vicXrpV8 

https://www.kentonline.co.uk/maidstone/news/documentary-reveals-roman-londons-kentish-foundations-200089/?fbclid=IwAR16fCp5dHuzsmQFaP__ytxkr4WM0OVCEmiQi-3ZejJjuraCKG1vicXrpV8
https://www.kentonline.co.uk/maidstone/news/documentary-reveals-roman-londons-kentish-foundations-200089/?fbclid=IwAR16fCp5dHuzsmQFaP__ytxkr4WM0OVCEmiQi-3ZejJjuraCKG1vicXrpV8
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Figure 171 top: OS Map of the ‘Brampton Quarries’ on the river Gelt. White area at bottom 

centre of image is potential quarry. Crown copyright and database right Ordnance Survey 2020. 

Figure 172 bottom: LIDAR map of quarries on River Gelt. Area highlighted in pink potential 

large quarry. Water areas and contour lines copyright Ordnance Survey 2020, Lidar copyright 

Getmapping PLC 2020, quarry areas copyright K. O’Donnell 2020.  
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7.5: Petrological Testing 

Given that we now understand the identified Roman quarries were not able to supply to entire 

construction of the Wall the importance of petrological testing is apparent. Due to the high 

number of potential sites, excavation is not a realistic possibility to search for evidence of 

Roman use, and so petrological testing is critical, as it can be applied to dozens of sites across 

a wide area and establish links between the quarries and the Wall.  

The methods used in this thesis to perform petrological testing on sandstone have 

become more widely used in recent times, and in particular at Stonehenge on the Sarsen 

(silcrete) megaliths. Research published in 2020 showed that XRF and thin section analysis 

was completed on samples from the prehistoric monument, and this was able to provide a 

secure link between the quarrying area and the stones themselves – confirming one of the long 

held theories about their origin. Similarly to this, research at Hadrian’s Wall (although pXRF 

was used at Stonehenge) the XRF alone was not sufficient to identify links between the quarries 

and the monument. The analysis was promising, as XRF on sandstone is done extremely rarely 

in archaeological contexts, and while the results were not completely conclusive, they did show 

some positive results.  

The quarries sampled in the area of Hadrian’s Wall were clearly separated from the 

control samples taken from around Scotland. The samples also showed a separation between 

the red sandstone quarries from the West, and the buff sandstones from the central and eastern 

sections. The results showed that taking loose samples from the quarry floor was not a reliable 

alternative to chiselling stone directly off the quarry face. It also showed that samples taken 

horizontally and vertically on the quarry face provide a similar result. The quarry samples 

clustered together fairly well, but they overlap with the other quarries which means each 

individual quarry does not have a completely uniquely identifiable chemical signature. The thin 
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section analysis also showed that where some samples had very similar chemical profiles, they 

had different physical characteristics. The consequence of this is that the XRF analysis needs 

to be combined with thin section analysis to be reliable, and this is a damaging process. 

Fortunately, now that these samples have been taken, they can be reanalysed an unlimited 

amount of times, so they can be shared with other research projects, and when the technology 

and methodology is developed and improved, the results can be updated accordingly. 

  Now that the major elements of the thesis have been discussed, the conclusion will be 

looking at how this research has addressed the research questions which were listed in the 

introduction, what impact this research has on our understanding of Hadrian’s Wall, and what 

new directions can be taken in future research.  
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8: CONCLUSION 

Before approaching the final conclusions of this doctoral research project, it is important to 

revisit the reasons why this research was necessary in the first place. As was discussed in the 

introduction, the research on Hadrian’s Wall is vast and wide ranging. There is no shortage of 

work, past and present, looking at the Wall and its history. However, the quarries have been a 

neglected aspect of the Wall’s story. Upon reading the various sources which cover the Wall, 

the quarries are mentioned – particularly the Gelt quarries which carry the most inscriptions of 

any stone source – but never in great detail, and no single major work has focused on them 

exclusively. The reason for this, to the author, was not immediately clear, until the work was 

presented to live audiences at conferences. Although it is not explicitly written in academic 

sources, there are some principal reasons why the quarries have previously not been given 

sufficient attention.  

The first is that the quarries for the Wall have already been identified, through the 

inscriptions left on their faces, we already know of seven sources of stone, some of which are 

very large. For many people, the issue of where the stone came from is already an answered 

question, and more in-depth analysis is not necessary. In addition to this is the problem of 

quarry chronology, even if one agrees that the quarries already identified are not sufficient to 

supply the Wall, dating a quarry is so difficult that it would be a deterrent for anyone 

considering investigating the problem.  

The next issue stems from the environment around Hadrian’s Wall, one of the most 

frequent assertions about quarrying in previous literature is that one only needs to briefly 

observe the landscape of the central sector to notice the obvious abundance of quarries. The 

assumption here is that quarries in the immediate area around the wall are so numerous that 

there would certainly be enough stone to supply the entire construction. And the final problem 
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lies with the petrological testing. Identifying stone sources through thin section analysis and 

XRF can be done to the level of geological formations, but not to the specific quarry. These 

are all legitimate concerns, and they were the most significant challenges faced during the 

completion of this thesis. In the continuation of this conclusion below, it will be shown that 

there are now new, and sometimes surprising answers which relate to the concerns listed above. 

First the limitations of the project will be discussed, then the conclusions in relation to the 

research questions from the introduction, and then some final reflections on future work.  

 In terms of limitations there were certainly some difficulties encountered during the 

research process. The most significant of which was dealing with such a large topic, an 

enormous study area, and one which covers multiple disciplines, as a single person. A research 

project of this size in the academic community would generally be undertaken by a team over 

several years. Putting this work together involved learning how to work with GIS as a novice, 

how to work with historic texts across two millennia of history, how to perform XRF analysis 

and the statistical analysis of the results, and how to produce petrological thin sections by hand 

– which is generally a two year apprenticeship in itself. It is a concern of the author that by 

spreading oneself over so many areas the quality of each individual element may have suffered. 

However, now that foundational work has been done on the various elements, these can be 

continued and improved upon in the future.  

 Moving forward we can look to the research questions, which will be covered one at a 

time below: 

 

How can Roman quarries be identified through evidence in the field? 

 

 Evidence at the quarries is abundant, at each of the Roman sites inscriptions are intact, 

as well as toolmarks, wedgeholes, cut stone, and spoil heaps. At the red sandstone quarries the 
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evidence is in a more precarious state, at risk from water damage and landslides, and is in need 

of urgent conservation works – some of which have already begun. The quarries reveal insights 

into transportation methods, such as ramps which move away from the quarry face towards the 

Wall, and pathways which were potentially cart tracks. Other insights gained through fieldwork 

show some particular characteristics more common at ancient quarries. These include; 

overhanging overburdens left behind when the quarry was abandoned, smaller spoil heaps 

possibly related to higher levels of stone waste useage than in modern quarrying, and stepped 

quarrying method which was seen very infrequently in the modern quarries. The undated 

quarries also have a wide range of evidence which survives in varying levels of preservation. 

Nearly 50 quarries were visited during fieldwork, and any traces of quarrying have been 

recorded through photography. Of course it must also be acknowledged that the construction 

of major urban centres has impacted the survival of any ancient sources which exist beneath 

what is now Carlisle and Newcastle. The loss of these possible quarries has created a view of 

the quarrying which is centred on the central sector which may not be a true reflection of the 

ancient quarried landscape. 

 

Where did the stone come from and how effective is petrological testing in determining the 

stone sources of Hadrian’s Wall?  

 

Based on the lidar data, and historical mapping we can now establish that a majority of 

the quarries are located south of the Wall, mostly within 1 km from the Wall but potentially 

over 10 km from the Wall. The table in chapter 6.9 shows the average distances to between the 

quarries and the Wall in each sector which vary a great deal. The quarries are mainly sandstone, 

which was expected, but the most surprising result is that there are not enough sandstone 

quarries within the 10 km buffer zone to supply the entire construction of the Wall. As covered 
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in the discussion this means there are likely to be alternative stone sources, including the ditch 

if it was constructed before the Wall, rubble from the Whin Sill, destroyed quarries under 

Newcastle and Carlisle, or possibly quarries further than 10 km away. 

Overall, the petrological testing on the sandstones at Hadrian’s Wall was partially 

effective. Petrological testing on sandstone is an established science, and is used often by 

geologists in building conservation who are sourcing a similar stone to an original building 

when doing repairs so that the new stone weathers the same and matches in appearance. When 

geologists and materials scientists undertake this type of analysis it only needs to be specific 

enough to identify the geological formation. At Hadrian’s Wall this level of accuracy is 

certainly helpful, especially when combined with the array of other data amassed for the 

gazetteer which was demonstrated in the discussion. The goal however was to determine if the 

testing could distinguish between different quarries, and while the XRF did show some 

distinction between the various quarries, it was not accurate enough to narrow it down to a 

specific site in most cases.  

While they are not 100% conclusive, the results are certainly promising, and suggest it 

may be possible in the future to refine these methods further to achieve more accurate 

provenance testing. We need to look at these types of analysis, especially the XRF analysis, 

from a sensible perspective when considering their usefulness. The problem that geologists 

have with this type of testing is that if you were to sample every single quarry systematically 

across the region and plot them using principal component analysis, the plot would be so 

crowded with results it would be impossible to identify which source supplied which part of 

the Wall. The approach taken here, is to first narrow down the field of potential stone sources 

to those which are the most likely through analysis of mapping and archaeological evidence, 

and then test these sites to get a clearer picture of the stone supply. 
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How much stone was required, and are the known Roman quarries large enough to supply 

the entire construction of the Wall? 

 

The very short answer to this question is no, however the issue is not a simple one. 

Every volume estimate used through the quantitative survey section in chapter 6 has a margin 

of error and so the final result which shows that the three largest Roman quarries could provide 

13.6% of total requirement of c. 1.5 million m3, is loose estimate (see 7.4). As was covered in 

the discussion there are issues with estimating the volume of stone needed for the Wall, and 

unfortunately it was not possible to make accurate volume estimates of the remaining Roman 

quarries due to tree cover. Overall, even accounting for a very significant fluctuation in both 

the stone requirement and the quarry yield, it is not possible that this small number of quarries 

provided all of the stone for the entire Wall. Interestingly, the yield estimate for the Roman 

quarries coincides well with the total volume of stone needed for the facing stone of the curtain 

Wall. A volume of 216,579 m3 was required for the facing stones, and the three largest quarries 

could have supplied 92% of this. This could suggest that the large and more organised 

quarrying efforts supplied the need for cut stone blocks, and the many smaller and less 

organised quarries were opened to provide core material. 

 

What was the labour cost for the quarrying and transportation of stone for the Wall? 

 

The current best estimate for the quarrying and transportation of the stone needed to 

build the curtain wall, turrets and milecastles, is 3.6 million work-days. This does broadly fit 

into the currently accepted estimates for workforce and construction schedule which can be 

seen in Hill (2004).  
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What can we determine about the organisation of the quarrying for the Wall? 

 

Without detailed written evidence it is difficult to determine the organisational structure 

and the names of the individuals who were at the top of the organisation. Almost all of the 

information we do have comes from the inscriptions in the quarries. At Hadrian’s Wall we are 

in the unusual position that we know the names of more of the quarrymen than the procurators 

as it was them who left their names behind in the quarries before they were closed. We also 

know that the Gelt quarries were abandoned in the Severan period thanks to the dated 

inscription. Petrological testing, least cost path analysis and underlying geology suggest most 

of the stone was likely quarried in the central sector and on riverside/coastal quarries and 

transported mostly by land. We can suggest that quarrying was split into legionary sections just 

like the construction was, which we can see through the vexillation inscriptions. This echoes 

the quarry organisation in the Rhineland where many vexillation inscriptions are present, and 

these also suggest that experienced quarrymen were transferred between major infrastructure 

projects due to their specialist knowledge.  

 

Did the stone sources affect the overall design of the Wall?  

 

Both the stone sources, and the underlying geological features of the region, affected 

the overall design of the Wall. It is not possible to say which aspect had a greater impact on the 

decision to initially build the western sector as a turf Wall, but it was a combination of the lack 

of nearby quality building stone, a lack of nearby limestone, and the deep superficial deposits 

which contributed to this choice. The bedrock geology of the central sector was utilised for its 

greatest advantages throughout the central sector, providing the heights of the Whin Sill, and 

the many outcrops of sandstone and limestone for quarrying.  
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 Moving forward there are many directions this research could take. Most importantly 

the petrological testing has shown that there is potential in the method, and there is room to 

continue working on this both at Hadrian’s Wall, and at other large Roman sandstone 

constructions. It will be important in future to continue working towards non-destructive 

methods, as while these methods can be acceptable on monuments of such a large scale, they 

would not be possible in smaller monuments or portable artefacts. One of the quarries which 

was sampled was an excellent match both in thin section and in XRF, and this quarry (although 

suspected to be Roman) has no inscriptions and is not currently protected. It may be possible 

in the future to identify more quarries through these methods and have them recognised through 

official mapping of the Wall. 

This thesis demonstrates the enormous and enduring impact that this large-scale 

imperial building project had on the landscape of northern England, and the importance of 

landscape archaeology in understanding monumental Roman construction. By systematically 

gathering all of the available data about quarrying in the region and examining where particular 

materials were used in the wall, this study provides a unique insight into the management of a 

regional-scale construction site, revolutionizing our understanding of this vast Roman 

monument. 
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* I could not re-access this book to make a proper bibliographical entry during Covid-19 

lockdown. 



Quarry_ID LAT LON QUARRY_NAME SECTOR PHOTOGRAPHED ASS_SITE RIB_NO TOOLMARKS STONETYPE FORMATION MAX_PERIOD COMMENTS ON_BGS BGS_NAME BGS_OPERATOR BGSend_use RATING SAMPLED DISTANCE 
THIN 
SECTIONED AREA 

2 54.992907 
-
2.448242 Cawfield C y NULL n y 

quartz 
microgabbro NULL Permian/Carboniferous NULL y Cawfields unknown operator 

unspecified 
end use 1 n 81.16794247 N 24278 

47 54.997405 
-
2.343489 Crindledkyes 1 C n NULL n NULL limestone NULL Carboniferous NULL y 

Crindledykes 
Quarries unknown operator lime 1 n 1341.652577 N 1217 

138 54.99399 
-
1.720467 Knop Law E n NULL n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y 

Chapel 
House 
Quarry 

Robert Patterson 
& Son 

unspecified 
end use 1 n 349.2313158 N 86358 

75 54.977421 
-
2.633909 Leep  C n NULL n NULL sandstone NULL Carboniferous NULL y Leap unknown operator 

building 
stone 1 n 611.507827 N 2569 

82 55.022978 
-
2.109518 Low Brunton E n NULL n NULL sandstone NULL Carboniferous NULL y 

Black 
Pasture 
Quarry unknown operator 

building 
stone 1 n 247.4574243 N 8172 

83 55.026209 
-
2.109738 Low Brunton 2 E n NULL n NULL limestone Alston Carboniferous Great Limestone y Brunton 

Hanson 
Aggregates, 
Northern Region 

unspecified 
end use 1 n 555.9100655 N 8734 

29 54.993267 -2.33895 
Thorngrafton 
Common 3 C y NULL n y sandstone NULL Carboniferous NULL y Thorngrafton unknown operator 

unspecified 
end use 1 n 1876.247162 N 7265 

30 54.987953 
-
2.341677 

Thorngrafton 
Common 4 C y NULL n y sandstone NULL Carboniferous NULL y Birkshaw unknown operator 

unspecified 
end use 1 n 2265.17484 N 3838 

33 54.98729 
-
2.517733 Walltown C y NULL n y 

quartz 
microgabbro NULL Permian/Carboniferous NULL y Walltown 1 

Northumberland 
Whinstone Co Ltd 

unspecified 
end use 1 n 103.8343337 N 85209 

113 55.027234 
-
2.096908 Way Wood E n NULL n NULL limestone Alston Carboniferous Great Limestone y Cocklaw 

Hanson 
Aggregates, 
Northern Region 

unspecified 
end use 1 n 904.9726561 N 40003 

141 55.009782 
-
1.992573 Whittington E n NULL n NULL limestone NULL Glacial Erratic 

small cluster of 
quarries intersecting 
vallum 'Downhill 
quarries' 1890 
digimap open y 

Downhill 
Quarries NULL 

unspecified 
end use 1 n 177.2402462 N 7900 

122 54.92007 
-
1.561903 Wrekenton E n Arbeia n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous 

Seventy Fathom Post 
Member y 

Springwell 
Quarries 

W & M Thompson 
(Quarries) Ltd 

unspecified 
end use 1 n 6344.129043 N 0 

142 54.999685 
-
1.984491 Aydoncastle E n NULL n NULL limestone Stainmore Carboniferous 

Belsay Dean 
Limestone, open 
1860 disused 1890 
has limekiln y 

Aydoncastle 
Quarry NULL 

unspecified 
end use 2 n 1383.360185 N 17753 

124 54.984413 
-
1.914453 Bearl E n Arbeia n NULL sandstone 

Pennine 
Lower Coal 
Measures Carboniferous NULL y Stelling Farm NULL 

unspecified 
end use 2 n 2764.385336 N 1264 

149 55.015801 
-
1.827787 Botany Bay E n NULL n NULL sandstone NULL Carboniferous 

quarry 1850s, old 
quarry 1890s y 

Botany Bay 
Plantation NULL 

unspecified 
end use 2 n 1367.837923 N 2046 

135 55.026026 
-
2.020525 Bowbridge Burn E n NULL n NULL limestone Alston Carboniferous 

Great Limestone 
member y Whittington NULL 

unspecified 
end use 2 n 1458.833414 N 3050 

145 54.988232 
-
1.912659 Bywell St Peter E n NULL n NULL 

limestone 
(sandstone 
on BGS) Stainmore Carboniferous 

quarry w limekiln 
1860, old quarry 1890 y Stelling Farm NULL 

unspecified 
end use 2 n 2330.338259 N 2248 

1 55.041358 
-
2.226159 Carrawburgh 1 C y Brocolitia n y limestone Alston Carboniferous 

Oxford (Jew) 
Limestone y Crookburn unknown operator 

unspecified 
end use 2 n 678.5795336 N 3649 

40 55.044125 
-
2.210971 Carrawburgh 3 C n Brocolitia n NULL limestone NULL Carboniferous NULL y Tepper Moor unknown operator 

unspecified 
end use 2 n 821.5215864 N 5793 

42 54.996773 
-
2.387938 Cawfield 2 C n NULL n NULL sandstone NULL Carboniferous NULL y 

Springwell 
House unknown operator 

unspecified 
end use 2 n 503.4568086 N 7281 

46 55.013661 
-
2.268627 Cowey Sike C n NULL n NULL sandstone NULL Carboniferous NULL y Howden Hill unknown operator 

unspecified 
end use 2 n 1797.701381 N 597 

48 55.00036 
-
2.338141 Crindledkyes 2 C n NULL n NULL limestone NULL Carboniferous NULL y 

West 
Crindledykes unknown operator 

unspecified 
end use 2 n 1321.206964 N 705 

121 54.979425 
-
1.433349 Dean E n Arbeia n NULL 

mudstone 
sandstone 
siltstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y 

Cornyhill 
Sandstone 
Quarry NULL 

unspecified 
end use 2 n 6072.142714 N 0 

137 55.004516 -1.74592 Dewley Burn E n NULL n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y 

Dewley Farm 
Quarry NULL 

unspecified 
end use 2 n 949.6067045 N 2983 

56 55.033884 
-
2.299202 Folly Lake C n NULL n NULL sandstone NULL Carboniferous NULL y Davy's Lee unknown operator 

unspecified 
end use 2 n 761.2290461 N 919 

57 55.039853 
-
2.178047 Green Carts C n NULL n NULL limestone Alston Carboniferous Colwell Limestone y Green Carts unknown operator 

unspecified 
end use 2 n 548.8553081 N 5341 

60 55.014234 
-
2.284988 Grindon 2 C n NULL n NULL sandstone NULL Carboniferous NULL y Grindon unknown operator 

unspecified 
end use 2 n 1549.640387 N 1298 

62 55.009026 
-
2.292409 Grindon 4 C n NULL n NULL limestone Alston Carboniferous Great Limestone y Lady Shield unknown operator 

unspecified 
end use 2 n 1890.820446 N 2416 

63 55.00947 -2.27737 Grindon 5 C n NULL n NULL limestone Alston Carboniferous Great Limestone y Lady Shield unknown operator 
unspecified 
end use 2 n 2155.956632 N 2785 

64 55.005768 
-
2.285343 Grindon 6 C n NULL n NULL sandstone NULL Carboniferous NULL y Lady Shield unknown operator 

unspecified 
end use 2 n 2467.972563 N 8151 

65 55.006585 
-
2.276888 Grindon 7 C n NULL n NULL limestone Alston Carboniferous Great Limestone y Lady Shield unknown operator 

unspecified 
end use 2 n 2477.509644 N 1002 

9 54.988628 
-
2.443488 

Haltwhistle Burn 
2 C y NULL n y limestone NULL Carboniferous 

very large, looked 
modern.  y Stanegate unknown operator 

unspecified 
end use 2 n 562.2800476 N 3731 

68 54.986237 
-
2.450326 

Haltwhistle Burn 
3 C n NULL n NULL limestone Alston Carboniferous Great Limestone y Sunnyside unknown operator 

unspecified 
end use 2 n 754.5363639 N 1570 

69 54.987718 
-
2.440884 

Haltwhistle Burn 
4 C n NULL n NULL sandstone NULL Carboniferous NULL y 

Dean 
Houses unknown operator 

unspecified 
end use 2 n 722.3568805 N 11787 

11 54.984675 
-
2.445249 

Haltwhistle Burn 
6 C y NULL n y sandstone NULL Carboniferous red coloured stone y Dour Crags unknown operator 

unspecified 
end use 2 n 975.1722052 N 462 

71 54.982954 -2.50134 
Haltwhistle 
Common 3 C n NULL n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL y Fell End unknown operator 

unspecified 
end use 2 n 1055.210965 N 233 

16 54.983761 
-
2.486963 

Haltwhistle 
Common 4 C y NULL n n sandstone NULL Carboniferous 

bumpy ground, grass 
covered y Greenwood unknown operator 

unspecified 
end use 2 n 1307.824857 N 1792 

17 54.983533 
-
2.483185 

Haltwhistle 
Common 5 C y NULL n n sandstone NULL Carboniferous 

bumpy ground, grass 
covered y Greenwood unknown operator 

unspecified 
end use 2 n 1292.541587 N 2720 

120 54.996344 
-
1.799419 

Heddon on the 
Wall E n Arbeia n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y 

Heddon 
Common NULL 

unspecified 
end use 2 n 244.1423812 N 11702 

150 55.013006 
-
1.817505 Heddon Steads E n NULL n NULL sandstone NULL Carboniferous 

quarry 1890s, old 
quarry 1910s y 

Heddon 
Steads NULL 

unspecified 
end use 2 n 1268.156054 N 546 

130 54.988296 
-
2.853747 Hethersgill 2 W n NULL n NULL sandstone Chester Triassic St Bees Sandstone y Hallfoot Mill NULL 

unspecified 
end use 2 n 5181.130493 N 4970 

APPENDIX 1: GAZETTEER OF QUARRIES 



125 54.949878 -1.55698 Heworth (Felling) E n Arbeia n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous 

Grindstone Post 
Member y 

Low Burn 
Quarry NULL 

unspecified 
end use 2 n 3319.715748 N 0 

131 54.988857 
-
2.842199 Holeshields W n NULL n NULL sandstone Chester Triassic St Bees Sandstone y Holeshields NULL 

unspecified 
end use 2 n 4998.727953 N 44 

73 55.040948 
-
2.162075 

Humshaugh 
Burn C n NULL n NULL sandstone NULL Carboniferous NULL y 

Woodcock 
Wood unknown operator 

unspecified 
end use 2 n 1052.44297 N 1143 

74 55.009968 
-
2.278635 

Laddy Shield 
Wood (cluster) C n NULL n NULL limestone Alston Carboniferous Great Limestone y Lady Shield unknown operator 

unspecified 
end use 2 n 2087.402858 N 0 

76 55.032402 
-
2.194465 

Limestone 
Corner 1 C y NULL n NULL limestone Alston Carboniferous 

Upper Bath-House 
Wood Limestone y Walwick Fell unknown operator 

unspecified 
end use 2 y 609.8453556 N 457 

78 55.027264 
-
2.177205 

Limestone 
Corner 3 C n NULL n NULL limestone NULL Carboniferous NULL y Walwick Fell unknown operator 

unspecified 
end use 2 n 724.7132187 N 5263 

134 55.022248 
-
2.013452 Little Whittington E n NULL n NULL sandstone Stainmore Carboniferous NULL y Pike Hill NULL 

unspecified 
end use 2 n 1145.181871 N 2335 

22 54.989982 
-
2.425196 Melkridge 3 C y NULL n y limestone Alston Carboniferous 

Four Fathom 
Limestone y 

Milestone 
House unknown operator 

unspecified 
end use 2 n 680.0128795 N 2353 

90 55.003753 
-
2.391413 

Melkridge 
Common 11 C n NULL n NULL limestone NULL Carboniferous NULL y Steel Rigg unknown operator 

unspecified 
end use 2 n 172.5854245 N 4255 

95 55.00654 
-
2.421148 

Melkridge 
Common 5 C y NULL n NULL sandstone NULL Carboniferous NULL y Sook Hill unknown operator 

unspecified 
end use 2 y 889.0184994 Y 311 

100 54.985939 
-
2.496622 Peat Steel 1 C n NULL n NULL sandstone NULL Carboniferous NULL y Fellend Moss unknown operator 

unspecified 
end use 2 n 843.8976728 N 826 

102 54.987161 
-
2.484785 Peat Steel 3 C n NULL n NULL limestone Alston Carboniferous Great Limestone y Greenwood unknown operator 

unspecified 
end use 2 n 907.0853698 N 3747 

127 54.902259 
-
2.910281 Rickerby 1 W n NULL n NULL sandstone 

Kirklinton 
Sandstone Triassic NULL y Rickerby no operator 

unspecified 
end use 2 n 1435.236126 N 1079 

128 54.903831 
-
2.902222 Rickerby 2 W n NULL n NULL sandstone 

Kirklinton 
Sandstone Triassic NULL y Rickerby no operator 

unspecified 
end use 2 n 1700.671807 N 2173 

151 55.000352 -1.82417 Rudchester E n NULL n NULL sandstone NULL Carboniferous 
quarry 1850s, old 
quarry 1890s y Rudchester NULL 

unspecified 
end use 2 n 184.8298477 N 9443 

140 54.967026 
-
1.675544 Scotswood E n NULL n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y Scotswood NULL 

unspecified 
end use 2 n 1338.009911 N 0 

110 55.047571 
-
2.178383 Simonburn C n NULL n NULL sandstone NULL Carboniferous NULL y 

West 
Cockplay unknown operator 

unspecified 
end use 2 n 1338.740307 N 4327 

146 55.022818 
-
1.891329 Stamfordham 1 E n NULL n NULL limestone Stainmore Carboniferous 

quarry till 'disused in 
1950s' y Kiln House unknown operator 

unspecified 
end use 2 n 1522.947983 N 15388 

148 55.006965 
-
1.883269 Stamfordham 2 E n NULL n NULL limestone NULL Carboniferous 

1850's old limekiln, 
quarry disused from 
1890s y Harlow Hill NULL 

unspecified 
end use 2 n 271.5537129 N 29690 

132 55.02406 
-
2.073743 Swallow Burn E n NULL n NULL limestone Alston Carboniferous 

Great Limestone 
member y 

Keepwick 
Fell NULL 

unspecified 
end use 2 n 545.9259685 N 9102 

25 54.982974 
-
2.563786 

Thirlwall 
Common 1 C y NULL n n limestone NULL Carboniferous grass covered  y Crooks unknown operator 

unspecified 
end use 2 n 703.5195918 N 110 

111 54.974545 -2.57003 
Thirlwall 
Common 3 C n NULL n NULL 

quartz 
microgabbro NULL Permian/Carboniferous NULL y Windy Law unknown operator 

unspecified 
end use 2 n 1627.620275 N 677 

112 54.97171 
-
2.554412 

Thirlwall 
Common 4 C n NULL n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL y Tadholes unknown operator 

unspecified 
end use 2 n 1822.420197 N 593 

31 54.987649 -2.33731 
Thorngrafton 
Common 5 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 2 n 2437.573592 N 2118 

139 54.99464 
-
1.765813 Throckley E n NULL n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y 

Throckley 
Quarry NULL 

unspecified 
end use 2 n 156.2724416 N 3808 

136 54.991369 
-
1.732978 Wallbottle E n NULL n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous NULL y Wallbottle NULL 

unspecified 
end use 2 n 190.4049318 N 5345 

123 54.939017 
-
1.569191 Windy Nook E n Arbeia n NULL sandstone 

Pennine 
Middle Coal 
Measures Carboniferous 

Seventy Fathom Post 
Member y 

Windynook 
Quarries NULL 

unspecified 
end use 2 n 4249.792268 N 0 

35 55.043632 
-
2.270399 Banno Crag C n NULL n NULL limestone Alston Carboniferous 

Low Tipalt (Peghorn) 
Limestone n NULL NULL NULL 3 n 1501.040864 N 6578 

0 54.993936 
-
2.337576 Barcombe 1 C y Vindolanda n y 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 3 n 1882.119686 N 3625 

36 54.992037 
-
2.343292 Barcombe 2 C n Vindolanda n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 3 n 1819.758552 N 1334 

116 55.006626 
-
2.420906 Bertha C y NULL n n sandstone Alston Carboniferous NULL n NULL NULL NULL 3 y 893.7602378 Y 141 

38 55.024327 
-
2.097026 Brady's Crag E n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 582.9161918 N 3366 

119 54.931917 
-
1.404274 Carley Hill E n Arbeia n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 9912.305312 N 0 

39 55.036426 
-
2.097026 Carrawburgh 2 E n Brocolitia n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1925.644377 N 0 

43 54.993906 
-
2.366467 Chesterholme C n Vindolanda n NULL limestone Alston Carboniferous 

Three Yard 
Limestone n NULL NULL NULL 3 n 1173.316692 N 8789 

49 54.999311 
-
2.338696 Crindledkyes 3 C n NULL n NULL limestone Alston Carboniferous Great Limestone n NULL NULL NULL 3 n 1424.708218 N 5582 

50 55.004874 -2.31913 Crindledkyes 8 C n NULL n NULL limestone Alston Carboniferous 
Four Fathom 
Limestone n NULL NULL NULL 3 n 1208.450353 N 698 

6 55.002735 
-
2.339107 Crindledykes 4 C y Housesteads/Vindolanda n CNA  

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1049.931608 N 341 

51 55.002701 -2.3326 Crindledykes 5 C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1127.330691 N 2623 

52 55.002497 
-
2.329137 Crindledykes 6 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1226.380573 N 909 

53 55.001463 
-
2.328001 Crindledykes 7 C n NULL n NULL limestone Alston Carboniferous Great Limestone n NULL NULL NULL 3 n 1360.732474 N 729 

54 54.99697 
-
2.325327 East Morwood C n NULL n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 3 n 1887.750405 N 1531 



55 55.039665 
-
2.282002 Ewe Crag C n NULL n NULL limestone Alston Carboniferous 

Greengate Well 
Limestone n NULL NULL NULL 3 n 1203.63645 N 1181 

117 55.041585 
-
2.210525 Gertrude C y NULL n n sandstone Alston Carboniferous NULL n NULL NULL NULL 3 y 538.0428775 N 3578 

58 55.021628 
-
2.352312 Greenlee Lough C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1199.781157 N 957 

59 55.014081 
-
2.290192 Grindon 1 C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1508.91416 N 826 

61 55.010374 
-
2.280061 Grindon 3 C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 2027.154371 N 2628 

66 54.98896 
-
2.449467 Haltwhistle Burn C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 464.7882953 N 1798 

67 54.990839 
-
2.433977 

Haltwhistle Burn 
1 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 518.8424217 N 8598 

10 54.98352 
-
2.451415 

Haltwhistle Burn 
5 C y NULL n CNA sandstone NULL Carboniferous NULL y Dour Crags unknown operator 

unspecified 
end use 3 n 1052.56043 N 1778 

70 54.984103 
-
2.426207 

Haltwhistle Burn 
8 C n NULL n NULL limestone Stainmore Carboniferous Little Limestone y NULL NULL NULL 3 n 1304.114171 N 0 

14 54.979071 
-
2.504385 

Haltwhistle 
Common 1 C y NULL n n 

mudstone 
sandstone 
limestone NULL Carboniferous grass covered  n NULL NULL NULL 3 n 1316.214906 N 336 

15 54.980997 -2.50195 
Haltwhistle 
Common 2 C y NULL n n sandstone NULL Carboniferous grass covered  y Fell End unknown operator 

unspecified 
end use 3 n 1215.099869 N 553 

129 54.987159 
-
2.857369 Hethersgill 1 W n NULL n NULL sandstone Chester Triassic St Bees Sandstone n NULL NULL NULL 3 n 5137.287524 N 784 

143 55.001492 
-
1.977353 Lady's Well 1 E n NULL n NULL limestone Stainmore Carboniferous 

Belsay Dene 
Limestone, old 
quarries' from 1860 y White House NULL 

unspecified 
end use 3 n 1302.634494 N 5300 

144 55.001901 
-
1.974053 Lady's Well 2 E n NULL n NULL limestone Stainmore Carboniferous 

Belsay Dene 
Limestone, old 
quarries' from 1860 y White House NULL 

unspecified 
end use 3 n 1235.360735 N 28234 

77 55.032719 -2.18076 
Limestone 
Corner 2 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 252.8160104 N 1964 

79 55.030721 
-
2.169035 

Limestone 
Corner 4 C n NULL n NULL limestone Alston Carboniferous 

Eel Well (Five Yard) 
Limestone y 

Towertie 
Planation unknown operator lime 3 n 169.291521 N 1931 

80 55.038761 
-
2.281111 Little Crag C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1094.32033 N 896 

81 55.040889 
-
2.268411 Long Crag C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 1170.414921 N 2742 

126 54.966761 
-
1.435502 Marsden E n Arbeia n NULL 

mudstone 
sandstone 
siltstone 

Pennine 
Lower Coal 
Measures Carboniferous NULL n NULL NULL NULL 3 n 6261.876108 N 0 

84 54.991339 
-
2.427428 Melkridge 1 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 499.9037148 N 5113 

85 54.992566 
-
2.420785 Melkridge 2 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 542.7877599 N 3289 

86 54.988393 
-
2.424059 Melkridge 4 C n NULL n NULL limestone Alston Carboniferous Great Limestone n NULL NULL NULL 3 n 869.9166038 N 6102 

87 54.989496 
-
2.417413 Melkridge 5 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 946.6808872 N 4696 

88 54.998996 
-
2.426851 

Melkridge 
Common 1 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 253.5700508 N 944 

89 55.00617 
-
2.395252 

Melkridge 
Common 10  C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 447.5266458 N 1996 

91 55.002872 
-
2.393971 

Melkridge 
Common 12 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 78.60536173 N 2002 

92 54.998474 
-
2.424184 

Melkridge 
Common 2 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 128.9213314 N 692 

93 54.997498 
-
2.426344 

Melkridge 
Common 3 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 105.6746876 N 1698 

94 55.002236 
-
2.423656 

Melkridge 
Common 4 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 499.9146166 N 4440 

96 55.004525 -2.4094 
Melkridge 
Common 6 C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 348.8143127 N 3474 

97 55.005222 -2.4034 
Melkridge 
Common 7 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 333.981048 N 1210 

98 55.008112 -2.39929 
Melkridge 
Common 8 C n NULL n NULL limestone Alston Carboniferous 

Oxford (Jew) 
Limestone n NULL NULL NULL 3 n 652.1102934 N 2685 

99 55.006638 
-
2.396132 

Melkridge 
Common 9 C n NULL n NULL limestone Alston Carboniferous Dalla Bank Limestone n NULL NULL NULL 3 n 500.9803323 N 8624 

101 54.986118 
-
2.491902 Peat Steel 2 C n NULL n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 3 n 955.4687587 N 2870 

103 54.990942 
-
2.486847 Peat Steel 4 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 551.8525228 N 4186 



133 55.030561 
-
2.046023 River Pont E n NULL n NULL sandstone Alston Carboniferous NULL n NULL NULL NULL 3 n 1600.797465 N 3574 

105 55.019602 
-
2.306629 Sewingshields 1 C n NULL n NULL limestone Alston Carboniferous 

Shotto Wood 
(Cockleshell) 
Limestone n NULL NULL NULL 3 n 618.6195846 N 269 

106 55.018148 
-
2.305068 Sewingshields 2 C n NULL n NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 3 n 755.6417361 N 2644 

107 55.022698 
-
2.299336 Sewingshields 3 C n NULL n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 3 n 454.0471294 N 1788 

109 55.028247 
-
2.294424 

Sewingshields 
Crag C n NULL n NULL 

quartz 
microgabbro NULL Permian/Carboniferous NULL n NULL NULL NULL 3 n 90.56511806 N 3639 

26 54.980708 
-
2.561979 

Thirlwall 
Common 2 C y NULL n n 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous grass covered  n NULL NULL NULL 3 n 919.8983376 N 54 

32 54.991914 -2.33088 
Thorngrafton 
Common 6 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 3 n 2322.579679 N 3300 

3 55.022835 
-
2.140121 Chesters N.Tyne C y Chesters n CNA sandstone NULL Carboniferous NULL n NULL NULL NULL 4 n 340.2395911 N 1619 

44 54.98135 
-
2.039565 Corbridge1 E n Corbridge n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 4 n 3658.309968 N 0 

45 54.98106 
-
2.036732 Corbridge2 E n Corbridge n NULL 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 4 n 3650.996715 N 0 

5 55.01754 
-
2.111231 Crag Wood E y NULL n y sandstone NULL Carboniferous NULL n NULL NULL NULL 4 y 361.5209064 Y 12250 

116 54.909804 
-
2.731758 Gelt River 2 W y NULL n n sandstone Chester Triassic St Bees Sandstone n NULL NULL NULL 4 y 5833 Y 11035 

8 55.002689 
-
2.341971 Grandy's Knowe C y NULL n y 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 4 n 1007.267949 N 1619 

12 54.984066 
-
2.444228 

Haltwhistle Burn 
7 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous long crag  n NULL NULL NULL 4 y 1048.983881 Y 6341 

13 54.983159 
-
2.443771 

Haltwhistle Burn 
9 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous long crag  n NULL NULL NULL 4 n 1152.906722 N 1968 

18 55.014075 
-
2.331962 Housesteads 1 C y Housesteads n y 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 4 n 52.06059558 N 859 

72 55.009044 
-
2.337355 Housesteads 2  C n Housesteads n NULL sandstone NULL Carboniferous NULL n NULL NULL NULL 4 n 377.5388792 N 4429 

19 55.009232 
-
2.327805 Housesteads 3 C y Housesteads n y sandstone NULL Carboniferous NULL n NULL NULL NULL 4 n 535.7932286 N 1008 

20 55.00825 
-
2.331823 Housesteads 4 C y Housesteads n y sandstone NULL Carboniferous NULL y Deafley Rigg unknown operator 

unspecified 
end use 4 n 570.1034966 N 1317 

21 55.014296 
-
2.327829 Housesteads 5 C y Housesteads n CNA limestone NULL Carboniferous NULL y 

Housesteads 
Plantation unknown operator 

unspecified 
end use 4 n 75.39632876 N 227 

118 55.005442 
-
2.326842 Housesteads 6 C y Housesteads n y 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous NULL n NULL NULL NULL 4 y 959.2945068 Y 6728 

147 55.017885 -1.88208 Ouston E n NULL n NULL sandstone NULL Carboniferous old quarry  y Nesbitt NULL 
unspecified 
end use 4 n 935.9289594 N 14753 

23 55.008775 
-
2.339195 Pennine Way 1 C y Housesteads n n sandstone NULL Carboniferous NULL n NULL NULL NULL 4 n 399.4072123 N 0 

24 55.016801 
-
2.351717 Pennine Way 2 C y Housesteads n y sandstone NULL Carboniferous NULL n NULL NULL NULL 4 n 671.2010131 N 722 

108 55.020172 
-
2.296043 Sewingshields 4 C n NULL n NULL limestone Alston Carboniferous 

Eel Well (Five Yard) 
Limestone) y Grindon unknown operator 

unspecified 
end use 4 n 776.6221116 N 446 

27 54.995573 
-
2.330456 

Thorngrafton 
Common 1 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 4 n 1929.621821 N 476 

28 54.995757 
-
2.334656 

Thorngrafton 
Common 2 C y NULL n y 

mudstone 
sandstone 
limestone NULL Carboniferous NULL n NULL NULL NULL 4 n 1865.178428 N 839 

34 54.989511 
-
2.514575 Walltown 2 C y NULL n y 

quartz 
microgabbro NULL Permian/Carboniferous NULL n NULL NULL NULL 4 n 16.74644539 N 611 

37 54.990104 
-
2.351634 Barcombe 3 C n Vindolanda n NULL sandstone NULL Carboniferous NULL y Birkshaw unknown operator 

unspecified 
end use 5 n 1810.484056 N 1251 

41 55.001692 
-
2.386833 Cawfield 1 C n NULL y NULL 

limestone 
sandstone 
siltstone 
mudstone NULL Carboniferous 

inscription RIB 1680 
(destroyed) n NULL NULL NULL 5 n 28.66984872 N 11914 

4 54.977794 
-
2.640404 Combcrag C y NULL y y sandstone NULL Carboniferous 

inscriptions RIB 1946-
52 y 

Coombe 
Crag unknown operator 

unspecified 
end use 5 y 397.110266 Y 734 

7 55.012641 
-
2.098976 Fallowfield Fell E y NULL y y sandstone NULL Carboniferous inscription RIB 1442 n NULL NULL NULL 5 y 708.3711556 Y 55193 

114 54.921052 -2.74048 Gelt River W y Written Rock of Gelt y y sandstone Chester Triassic St Bees Sandstone n NULL NULL NULL 5 n 4783 N 546 

104 55.02951 
-
2.322371 Queen's Crag  C y NULL y y sandstone NULL Carboniferous NULL n NULL NULL NULL 5 y 763.55599 Y 22930 

115 54.874175 
-
2.832662 Wetheral W y NULL y y sandstone Chester Triassic St Bees Sandstone y 

St 
Constantine's 
Cell NULL 

unspecified 
end use 5 y 6959.698669 Y 0 

 



Sample Number Quarry Number Quarry Name 
Sample 
Type Munsell Hue Code 

Munsell Colour 
Name 

Q001 118 Housesteads 6 loose 5YR 5/8 yellowish red 

Q002 118 Housesteads 6 face 10YR 7/2 light grey 

Q003 118 Housesteads 6 face 10YR 5/38 brown 

Q004 118 Housesteads 6 face 10YR 6/2 light brownish grey 

Q005 4 Combcrag loose 2.5Y 6/3 
light yellowish 
brown 

Q006 4 Combcrag face 2.5Y 7/3 pale yellow 

Q007 4 Combcrag face 2.5Y 7/2 light grey 

Q008 NULL Whin Sill Rubble loose NULL NULL 

Q009 114 Gelt River 2 loose 2.5YR 5/3 reddish brown 

Q010 114 Gelt River 2 face 2.5YR 6/3 light reddish brown 

Q011 114 Gelt River 2 face 2.5YR 5/4 reddish brown 

Q012 7 Fallowfield Fell loose 10YR 7/1 light grey 

Q013 7 Fallowfield Fell loose 2.5Y 7/2 light grey 

Q014 5 Crag Wood loose 2.5Y 7/2 light grey 

Q015 5 Crag Wood face 2.5Y 7/2 light grey 

Q016 5 Crag Wood face 2.5Y 7/2 light grey 

Q017 5 Crag Wood face 2.5Y 7/3 pale yellow 

Q018 104 Queen's Crag face 10YR 5/2 greyish brown 

Q019 104 Queen's Crag loose 10YR 6/3 pale brown 

Q020 104 Queen's Crag face 10YR 5/2 greyish brown 

Q021 115 Wetheral face 5YR 4/3 reddish brown 

Q022 115 Wetheral loose 5YR 4/4 reddish brown 

Q023 115 Wetheral face 5YR 4/4 reddish brown 

Q024 115 Wetheral face 5YR 4/4 reddish brown 

Q025 116 Bertha face 10YR 6/3 pale brown 

Q026 116 Bertha face 2.5Y 7/2 light grey 

Q027 117 Getrude loose 2.5Y 6/1 grey 

APPENDIX 2: QUARRY SAMPLE DATA 



Q028 117 Getrude face 2.5Y 6/2 light brownish grey 

Q029 117 Getrude loose 10YR 6/2 light brownish grey 

Q030 117 Getrude 
field 
boulder 10YR 6/3 pale brown 

Q031 117 Getrude face 10YR 5/38 brown 

Q032 12 Haltwhistle Burn 7 face 10YR 6/3 pale brown 

Q033 12 Haltwhistle Burn 7 face 7.5YR 5/3 brown 

Q034 12 Haltwhistle Burn 7 face 10YR 6/2 light brownish grey 

Q035 12 Haltwhistle Burn 7 face 10YR 6/2 light brownish grey 

Q036 12 Haltwhistle Burn 7 loose 2.5Y 6/4 
light yellowish 
brown 

Q037 95 Melkridge Common 5 
loose on 
face 10YR 6/3 pale brown 

Q038 95 Melkridge Common 5 
loose on 
face 10YR 5/38 brown 

Q039 76 Limestone Corner 1 loose GLEY 1 6/1 grey 

Q040 76 Limestone Corner 1 face GLEY 1 6/1 grey 

Q041 76 Limestone Corner 1 face GLEY 1 6/1 grey 

Q042 76 Limestone Corner 1 loose GLEY 1 6/1 grey 

Q043 76 Limestone Corner 1 face GLEY 1 6/1 grey 

Q044 NULL Cramond River Almond face 10YR 7/2 light grey 

Q045 NULL Linlithgow loose 7.5YR 6/2 pinkish grey 

Q046 NULL Arran The Black Cave loose 2.5YR 5/3 reddish brown 

Q047 NULL Arran Cock of Arran face 2.5YR 5/4 reddish brown 

Q048 NULL Arran Kings Cave loose 5YR 5/3 reddish brown 

Q049 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q050 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q051 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q052 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q053 115 Wetheral 1 face 2.5YR 4/4 reddish brown 



Q054 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q055 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

Q056 115 Wetheral 1 face 2.5YR 4/4 reddish brown 

 



SampleNumber StoneType Site ContextInfo MunsellHueCode MunsellColourName 

A001 Sandstone Chesters East End, Commanding Officers House 10YR 6/4 light yellowish brown 

A002 Sandstone Chesters 
East End, Commanding Officers House. Base level 
masonry (curb stone?) 10YR 6/3 pale brown 

A003 Sandstone Chesters East End, Commanding Officers House 2.5Y 7/2 light grey 

A004 Sandstone Chesters East End, Commanding Officers House NULL NULL 

A005 Calcareous tufa Chesters Corner of Bath House 2.5Y 8/2 pale yellow 

A006 Sandstone Chesters Corner of Bath House 2.5Y 7/3 pale yellow 

A007 Sandstone Chesters Corner of Bath House, paving stone 10YR 6/2 light brownish grey 

A008 Calcareous tufa Chesters Corner of Bath House, arch stone NULL NULL 

A009 Sandstone Birdoswald Farmhouse 10YR 6/6 brownish yellow 

A010 Sandstone Birdoswald Farmhouse 10YR 6/4 light yellowish brown 

A011 Sandstone Birdoswald Farmhouse 5YR 5/4 reddish brown 

A012 Sandstone Birdoswald Farmhouse, facing stone? 10YR 6/4 light yellowish brown 

A013 Sandstone Birdoswald Farmhouse 7.5YR 7/2 pinkish grey 

A014 Sandstone Birdoswald Farmhouse 10YR 5/4 yellowish brown 

A015 Sandstone Birdoswald Farmhouse 10YR 6/3 pale brown 

A016 Sandstone Carlisle Castle Stones by altar 7.5YR 6/2 pinkish grey 

A017 Sandstone Carlisle Castle Stones by altar 2.5YR 5/3 reddish brown 

A018 Sandstone Carlisle Castle Stones by altar 7.5YR 6/3 light brown 

A019 Sandstone Carlisle Castle Stones by altar 7.5YR 6/2 pinkish grey 

A020 Sandstone Carlisle Castle Stones by altar 5YR 6/3 light reddish brown 

A021 Sandstone Carlisle Castle Stones by altar 10YR 7/2 light grey 

A022 Sandstone Corbridge guttering stone 10YR 6/4 light yellowish brown 

A023 Sandstone Corbridge Irregular stone block, smoothed 10YR 6/2 light brownish grey 

A024 Sandstone Corbridge Column section 2.5Y 7/1 light grey 

A025 Sandstone Housesteads Plinth 10YR 7/3 very pale brown 

A026 Sandstone Housesteads Burnt Altar- v fragmentary 5YR 5/6 yellowish red 

A027 Sandstone Housesteads Socketted Stone 10YR 7/4 very pale brown 

A028 Sandstone Housesteads Block and course 5YR 5/4 reddish brown 

A029 Sandstone Housesteads Course stone 2.5Y 6/4 light yellowish brown 

A030 Sandstone Housesteads Window arch (interior) 10YR 7/4 very pale brown 

A031 sandstone Corbridge moulded plinth 10YR 7/3 very pale brown 

APPENDIX 3: ARCHAEOLOGICAL SAMPLE DATA 



A032 sandstone Corbridge guttering stone 2.5Y 7/4 pale yellow 

A033 Limestone Corbridge dressed block 10YR 6/2 light brownish grey 

A034 Sandstone Corbridge moulded plinth 10YR 6/4 light yellowish brown 

A035 Sandstone Sycamore Gap chamferred stone 10YR 7/1 light grey 

A036 Sandstone Sycamore Gap chamferred stone 10YR 7/3 very pale brown 

A037 Sandstone Sycamore Gap chamferred stone 10YR 6/3 pale brown 

 



Sample No. Source 
Munsell Hue 
Code Munsell Colour Name 

Grain Size 
(um) Roundedness Sorting Mica Feldspars Other Notes Grain Category 

a001 Chesters 10YR 6/4 light yellowish brown 115.9 subangular well sorted n n NULL fine 

a002 Chesters 10YR 6/3 pale brown 249.1 subrounded well sorted y n NULL fine 

a003 Chesters 2.5Y 7/2 light grey 595.3 angular moderately sorted n n NULL coarse 

a004 Chesters 2.5Y 6/4 light yellowish brown 175.7 subrounded well sorted y n iron present fine 

a006 Chesters 2.5Y 7/3 pale yellow 167.9 subrounded well sorted y n high iron content fine 

a007 Chesters 10YR 6/2 light brownish grey 140.6 subrounded very well sorted y n NULL fine 

a009 Birdoswald 10YR 6/6 brownish yellow 145.3 subrounded very well sorted y n iron present fine 

a010 Birdoswald 10YR 6/4 light yellowish brown 178.1 subrounded well sorted y n NULL fine 

a011 Birdoswald 5YR 5/4 reddish brown 217.3 subangular well sorted n y iron present fine 

a013 Birdoswald 7.5YR 7/2 pinkish grey 327.8 subangular very well sorted n n 2 unknown rocks top right medium 

a014 Birdoswald 10YR 5/4 yellowish brown 142.9 subrounded very well sorted y n iron present fine 

a015 Birdoswald 10YR 6/3 pale brown 304.4 subrounded well sorted y n 
possible coal concretion 
middle right medium 

a016 Carlisle Castle 7.5YR 6/2 pinkish grey 330.5 subrounded well sorted n n possible coal  medium 

a017 Carlisle Castle 2.5YR 5/3 reddish brown 88.5 subangular very well sorted y n high mica content fine 

a018 Carlisle Castle 7.5YR 6/3 light brown 358.2 subrounded well sorted n n 
iron growth on quartz 
grains medium 

a019 Carlisle Castle 7.5YR 6/2 pinkish grey 344.4 rounded very poorly sorted n n 

small av 155.2, large av 
974. Coal and two 
possible garnets. Quartz 
overgrowth visible. medium 

a020 Carlisle Castle 5YR 6/3 light reddish brown 385.1 rounded very poorly sorted n n 

small av 155.8, large av 
1277, possible garnet 
inside quartz grain. Quartz 
overgrowth visible medium 

a022 Corbridge 10YR 6/4 light yellowish brown 353 subrounded well sorted y y large feldspar grains medium 

a023 Corbridge 10YR 6/2 light brownish grey 292 rounded very well sorted n n NULL medium 

a024 Corbridge 2.5Y 7/1 light grey 205.6 subrounded very well sorted y n NULL fine 

a026 Housesteads 5YR 5/6 yellowish red 237.3 subrounded well sorted n y NULL fine 

a027 Housesteads 10YR 7/4 very pale brown 214.9 subrounded well sorted n y NULL fine 

a028 Housesteads 5YR 5/4 reddish brown 259.9 subrounded very well sorted n n NULL medium 

a029 Housesteads 2.5Y 6/4 light yellowish brown 225.9 subrounded well sorted y y high iron content fine 

a030 Housesteads 10YR 7/4 very pale brown 331.7 subangular well sorted n y 
possible feldspar top right, 
high iron content medium 

a031 Corbridge 10YR 7/3 very pale brown 282.8 subangular well sorted y y NULL medium 

a034 Corbridge 10YR 6/4 light yellowish brown 211 subangular well sorted n y some iron fine 

a036 Sycamore Gap 10YR 7/3 very pale brown 293.9 subrounded well sorted n n 
iron cement between 
grains medium 

a037 Sycamore Gap 10YR 6/3 pale brown 199.9 subangular moderately sorted y n 
matrix rich, large platey 
mica fine 

q001 Housesteads 6 5YR 5/8 yellowish red 168.5 subrounded very well sorted y n iron present fine 

q002 Housesteads 6 10YR 7/2 light grey 150.1 subrounded very well sorted y n NULL fine 

q003 Housesteads 6 10YR 5/3 brown 178.1 subrounded well sorted n y 
potential feldspar near 
centre, iron present fine 

q004 Housesteads 6 10YR 6/2 light brownish grey 209.4 subangular well sorted n n 
matrix rich, possible coal, 
iron present fine 

q005 Combe Crag 2.5Y 6/3 light yellowish brown 175.1 subangular well sorted y n 
high iron content, possible 
coal fine 

q006 Combe Crag 2.5Y 7/3 pale yellow 178.3 subangular well sorted y n high iron content  fine 

q007 Combe Crag 2.5Y 7/2 light grey 162.6 subangular well sorted y n 
large pores, very large 
piece of coal, iron present  fine 

q009 Gelt River 2 2.5YR 5/3 reddish brown 115.6 subangular very well sorted n n dark, high iron content fine 

q010 Gelt River 2 2.5YR 6/3 light reddish brown 130.3 subangular very well sorted n n dark, iron present fine 

q011 Gelt River 2 2.5YR 5/4 reddish brown 132.1 subangular very well sorted n n dark, iron present fine 

APPENDIX 4: THIN SECTION DATA 



q012 Fallowfield Fell 10YR 7/1 light grey 236.4 subrounded moderately sorted n n 
possible coal, unknown 
mineral top centre. fine 

q014 Crag Wood 2.5Y 7/2 light grey 239.2 subrounded moderately sorted n n possible coal, iron present fine 

q015 Crag Wood 2.5Y 7/2 light grey 250.7 subangular moderately sorted n n possible coal, iron present medium 

q016 Crag Wood 2.5Y 7/2 light grey 213.4 subrounded well sorted y n possible coal, iron present fine 

q017 Crag Wood 2.5Y 7/3 pale yellow 189.9 subangular well sorted y n possible coal, iron present fine 

q018 Queen's Crag 10YR 5/2 greyish brown 236.2 subrounded well sorted y n NULL fine 

q019 Queen's Crag 10YR 6/3 pale brown 275.3 subrounded moderately sorted y y NULL medium 

q020 Queen's Crag 10YR 5/2 greyish brown 213.6 subrounded well sorted y y NULL fine 

q021 Wetheral 5YR 4/3 reddish brown 155.2 subangular well sorted n n iron present fine 

q022 Wetheral 5YR 4/4 reddish brown 133.8 subangular well sorted y y iron present fine 

q023 Wetheral 5YR 4/4 reddish brown 89.2 subangular well sorted y n iron present fine 

q024 Wetheral 5YR 4/4 reddish brown 126.4 subangular well sorted y n iron present fine 

q025 Bertha  10YR 6/3 pale brown 356.8 subangular moderately sorted y n large piece of coal medium 

q026 Bertha  2.5Y 7/2 light grey 318.3 angular moderately sorted y n large mica flakes medium 

q032 Haltwhistle Burn 7 10YR 6/3 pale brown 232.3 subrounded well sorted y n iron present fine 

q033 Haltwhistle Burn 7 7.5YR 5/3 brown 153.9 subrounded very well sorted y y iron present fine 

q034 Haltwhistle Burn 7 10YR 6/2 light brownish grey 250.9 subrounded well sorted n n iron present  medium 

q035 Haltwhistle Burn 7 10YR 6/2 light brownish grey 304.6 subangular well sorted y n iron present medium 

q036 Haltwhistle Burn 7 2.5Y 6/4 light yellowish brown 217.2 subrounded very well sorted n y iron present fine 

q037 
Melkridge 
Common 5 10YR 6/3 pale brown 177.5 subangular very well sorted y n small amount of iron fine 

q038 
Melkridge 
Common 5 10YR 5/3 brown 192.2 subangular very well sorted y n small amount of iron fine 

 



SAMPLE SiO2 Al2O3 K2O TiO2 CaO Fe2O3 Zr Sr Rb Fe Mn Cr V Ti Ca K Al P Si Cl S Mg 

a001 37.032 2.782 1.134 0.278 0.862 1.453 0.023 0.004 0.003 1.016 0.037 0.002 0.004 0.167 0.616 0.941 1.473 0.355 17.31 0 0.047 0 

a002 38.298 2.801 0.862 0.202 0.311 1.08 0.011 0.004 0.001 0.755 0.006 0 0.005 0.121 0.222 0.715 1.483 0.414 17.902 0.005 0.053 0 

a003 38.678 3.744 2.67 0.111 0.202 1.206 0.004 0.009 0.004 0.843 0.023 0.002 0.004 0.067 0.144 2.217 1.982 0.345 18.08 0 0.051 0 

a004 75.026 5.73 0.661 0.331 0.107 0.355 0.026 0.004 0.001 0.248 0.003 0 0.004 0.199 0.076 0.548 3.033 0.095 35.07 0 0 0 

a006 42.065 2.249 1.272 0.221 0.52 0.759 0.03 0.002 0.002 0.531 0.009 0 0.003 0.132 0.372 1.056 1.19 0.391 19.663 0.004 0.057 0 

a007 41.4 2.94 0.67 0.215 0.297 0.788 0.011 0.002 0.002 0.551 0.009 0 0.004 0.129 0.212 0.556 1.556 0.419 19.352 0 0.047 0 

a009 39.335 2.12 0.414 0.276 0.917 1.276 0.026 0.004 0.001 0.893 0.005 0 0.004 0.165 0.656 0.344 1.122 0.388 18.387 0.014 0.052 0 

a010 37.036 1.414 0.255 0.078 1.642 1.06 0.004 0.004 0 0.741 0.006 0 0.002 0.047 1.173 0.212 0.748 0.356 17.312 0.02 0.085 0 

a011 32.378 1.261 0.589 0.07 5.29 0.813 0.005 0.014 0.001 0.568 0.019 0 0.003 0.042 3.781 0.489 0.667 0.38 15.135 0.013 0.099 0 

a012 37.884 1.992 0.375 0.126 0.228 1.48 0.015 0.002 0 1.035 0.003 0.001 0.003 0.075 0.163 0.311 1.054 0.414 17.709 0 0.033 0 

a013 41.981 0.955 0.214 0.046 1.765 0.725 0.003 0.006 0 0.507 0.005 0 0.002 0.028 1.261 0.177 0.506 0.391 19.624 0.01 0.092 0 

a014 29.402 2.856 0.655 0.24 4.525 2.409 0.013 0.014 0.002 1.685 0.015 0.003 0.004 0.144 3.234 0.544 1.511 0.403 13.744 0.012 0.105 0 

a015 38.16 2.601 0.511 0.091 0.244 1 0.003 0.002 0.001 0.7 0.006 0 0.003 0.054 0.175 0.424 1.377 0.363 17.838 0 0.035 0 

a016 48.304 1.061 1.565 0.044 0.354 0.495 0.003 0.004 0.002 0.346 0.011 0.019 0.001 0.026 0.253 1.3 0.562 0.36 22.58 0 0.039 0.114 

a017 31.971 2.326 2.202 0.454 5.873 2.499 0.026 0.006 0.006 1.748 0.071 0.018 0.008 0.272 4.198 1.828 1.231 0.496 14.945 0.02 0.074 0 

a018 44.338 1.156 1.645 0.067 0.247 0.546 0.003 0.006 0.003 0.382 0.033 0.04 0.002 0.04 0.176 1.365 0.612 0.332 20.726 0 0.047 0 

a019 46.78 1.233 1.659 0.083 0.196 1.076 0.008 0.003 0.003 0.752 0.015 0.067 0.003 0.05 0.14 1.377 0.653 0.347 21.867 0 0.027 0 

a020 43.118 1.348 1.387 0.106 0.198 1.216 0.005 0.003 0.002 0.851 0.029 0.032 0.003 0.063 0.142 1.151 0.714 0.317 20.155 0 0.029 0 

a021 33.897 4.791 3.607 0.321 2.838 3.478 0.014 0.013 0.019 2.433 0.084 0.053 0.007 0.192 2.029 2.994 2.536 0.475 15.845 0.006 0.075 0 

a022 34.848 3.82 0.794 0.083 0.147 0.719 0.006 0.005 0.001 0.503 0.01 0 0.003 0.05 0.105 0.659 2.022 0.313 16.289 0 0.024 0 

a023 40.398 1.065 0.095 0.083 0.282 0.201 0.005 0.002 0 0.141 0.004 0 0.001 0.05 0.201 0.079 0.564 0.359 18.884 0.004 0.069 0 

a024 39.791 2.712 0.451 0.148 0.167 0.079 0.016 0.003 0.001 0.055 0.001 0 0.003 0.089 0.119 0.375 1.436 0.31 18.6 0 0.056 0 

a025 34.31 3.685 1.445 0.171 0.164 0.597 0.008 0.003 0.002 0.418 0.006 0.001 0.004 0.102 0.117 1.199 1.95 0.337 16.038 0 0.053 0 

a026 41.047 1.878 0.278 0.063 0.14 0.364 0.004 0.001 0 0.254 0.003 0 0.002 0.038 0.1 0.231 0.994 0.309 19.187 0 0.027 0 

a027 36.611 2.832 0.435 0.462 0.158 0.597 0.037 0.003 0.001 0.418 0.002 0.001 0.004 0.277 0.113 0.361 1.499 0.352 17.114 0 0.031 0 

a028 36.016 2.217 0.46 0.092 0.152 0.693 0.004 0.001 0.001 0.485 0.003 0 0.003 0.055 0.108 0.382 1.173 0.332 16.835 0 0.061 0 

a029 38.529 1.812 0.596 0.202 0.182 0.752 0.007 0.001 0.001 0.526 0.004 0 0.002 0.121 0.13 0.495 0.959 0.325 18.01 0 0.059 0 

a030 34.382 3.217 0.82 0.162 0.142 0.465 0.004 0.004 0.001 0.325 0.005 0 0.003 0.097 0.102 0.681 1.703 0.327 16.071 0 0.05 0 

a031 34.626 4.296 1.348 0.09 0.213 0.454 0.006 0.003 0.002 0.317 0.003 0 0.003 0.054 0.152 1.119 2.273 0.333 16.186 0 0.048 0 

a032 29.242 5.396 1.459 0.291 0.244 1.36 0.011 0.006 0.002 0.951 0.011 0.001 0.004 0.175 0.174 1.211 2.856 0.482 13.669 0 0.075 0 

a034 36.852 2.738 1.166 0.242 0.199 0.31 0.016 0.005 0.002 0.217 0.003 0 0.002 0.145 0.142 0.968 1.449 0.405 17.226 0 0.038 0 

a035 35.795 5.503 1.815 0.402 0.622 2.968 0.012 0.004 0.005 2.076 0.025 0.074 0.009 0.241 0.444 1.507 2.913 0.319 16.732 0 0.023 0 

a036 35.653 4.134 1.336 0.323 0.269 1.624 0.009 0.004 0.003 1.136 0.01 0.002 0.006 0.194 0.192 1.109 2.188 0.321 16.666 0 0.031 0 

a037 30.282 5.543 1.833 0.371 0.271 2.392 0.011 0.004 0.004 1.673 0.007 0.004 0.008 0.222 0.194 1.521 2.934 0.315 14.155 0 0.018 0 

q001 30.204 2.365 0.54 0.458 0.15 2.861 0.008 0.002 0 2.001 0.012 0.002 0.005 0.275 0.107 0.448 1.252 0.332 14.119 0.01 0.076 0 

q002 37.111 3.055 0.44 0.5 0.128 0.141 0.013 0.002 0.001 0.099 0 0 0.004 0.3 0.091 0.365 1.617 0.32 17.347 0 0.042 0 

q003 42.394 2.037 0.388 0.406 0.161 0.308 0.004 0.002 0 0.215 0.001 0 0.003 0.243 0.115 0.322 1.078 0.373 19.817 0.061 0.068 0 

q004 37.332 4.199 0.829 0.163 0.12 0.112 0.005 0.003 0.001 0.078 0.003 0.001 0.003 0.098 0.086 0.688 2.223 0.319 17.451 0.026 0.041 0 

q005 31.35 5.522 2.027 0.604 0.297 2.582 0.027 0.011 0.005 1.806 0.006 0.006 0.01 0.362 0.213 1.683 2.923 0.386 14.654 0.205 0.23 0 

q006 37.573 4.664 1.703 0.324 0.519 1.889 0.008 0.007 0.004 1.321 0.009 0.03 0.005 0.194 0.371 1.414 2.468 0.358 17.563 0 0.034 0 

q007 39.232 5.305 1.935 0.605 0.258 2.503 0.025 0.009 0.005 1.751 0.01 0.073 0.01 0.363 0.185 1.606 2.808 0.365 18.339 0.155 0.063 0 

q009 33.563 3.718 3.061 0.241 0.217 1.846 0.011 0.008 0.01 1.291 0.08 0.003 0.006 0.145 0.155 2.541 1.968 0.386 15.689 0.014 0.027 0 

q010 33.629 3.266 3.153 0.212 0.27 1.106 0.011 0.008 0.01 0.774 0.042 0.003 0.004 0.127 0.193 2.617 1.728 0.391 15.72 0.164 0.08 0 

q011 33.113 3.385 3.105 0.166 0.274 1.963 0.011 0.008 0.009 1.373 0.063 0.002 0.005 0.099 0.196 2.578 1.791 0.398 15.478 0.049 0.174 0 

q012 45.059 1.437 0.335 0.113 0.144 0.227 0.007 0.002 0 0.159 0.003 0.012 0.003 0.068 0.103 0.278 0.761 0.353 21.063 0 0.039 0 

q014 40.7 4.191 1.815 0.133 0.554 1.278 0.007 0.005 0.003 0.894 0.013 0.052 0.004 0.08 0.396 1.506 2.218 0.342 19.025 0.026 0.488 0 

q015 42.714 3.51 1.531 0.155 0.147 0.761 0.012 0.004 0.002 0.532 0.012 0.044 0.003 0.093 0.105 1.271 1.858 0.328 19.966 0.045 0.074 0.151 

APPENDIX 5: XRF DATA (%) 



q016 41.103 4.026 1.874 0.151 0.176 0.411 0.007 0.005 0.003 0.288 0.004 0.027 0.004 0.09 0.126 1.556 2.131 0.338 19.213 0.038 0.07 0 

q017 43.501 3.192 1.113 0.3 0.221 1.628 0.02 0.004 0.002 1.139 0.008 0.079 0.006 0.18 0.158 0.924 1.69 0.345 20.334 0.05 0.098 0 

q018 43.159 1.562 0.389 0.27 0.12 0.049 0.012 0.001 0 0.034 0 0 0.003 0.162 0.086 0.323 0.827 0.33 20.174 0 0.032 0 

q019 44.602 0.791 0.248 0.196 0.115 0.323 0.009 0.001 0 0.226 0.001 0 0.002 0.117 0.082 0.206 0.418 0.33 20.849 0 0.028 0 

q020 38.798 2.42 0.738 0.392 0.113 0.421 0.014 0.002 0 0.295 0.002 0 0.004 0.235 0.081 0.612 1.281 0.317 18.136 0 0.056 0 

q021 33.306 2.323 2.799 0.172 0.287 1.53 0.007 0.007 0.007 1.07 0.01 0.002 0.004 0.103 0.205 2.324 1.229 0.418 15.568 0.02 0.078 0 

q022 38.718 3.024 2.848 0.241 0.264 1.782 0.007 0.008 0.009 1.246 0.024 0.003 0.006 0.145 0.189 2.364 1.6 0.39 18.098 0 0.02 0 

q023 31.438 2.899 2.457 0.373 0.543 2.215 0.044 0.008 0.008 1.549 0.024 0.004 0.007 0.223 0.388 2.04 1.535 0.513 14.696 0.168 0.255 0 

q024 37.121 2.561 2.43 0.307 0.512 1.51 0.013 0.008 0.007 1.056 0.011 0.002 0.006 0.184 0.366 2.017 1.355 0.399 17.352 0.047 0.338 0 

q025 40.332 3 3.074 0.456 0.131 1.727 0.019 0.008 0.005 1.208 0.027 0.046 0.007 0.273 0.094 2.552 1.588 0.418 18.853 0 0.022 0 

q026 36.237 4.089 3.658 0.245 0.115 1.866 0.007 0.009 0.008 1.305 0.007 0.042 0.007 0.147 0.082 3.037 2.164 0.348 16.939 0 0.048 0 

q032 43.631 2.422 0.539 0.963 0.489 1.811 0.09 0.002 0.001 1.267 0.003 0.091 0.011 0.577 0.349 0.448 1.282 0.241 20.395 0 0.034 0 

q033 40.336 2.516 1.307 0.747 0.193 3.103 0.088 0.003 0.003 2.17 0.002 0.099 0.01 0.448 0.138 1.085 1.331 0.213 18.855 0 0.225 0 

q034 46.877 1.826 0.512 0.121 0.127 1.013 0.011 0.002 0 0.708 0.003 0.048 0.003 0.072 0.091 0.425 0.966 0.312 21.912 0 0.031 0 

q035 42.292 3.093 0.942 0.23 0.137 0.7 0.017 0.003 0.001 0.49 0.004 0.054 0.004 0.138 0.098 0.782 1.637 0.313 19.769 0 0.044 0 

q036 38.252 3.612 0.409 1.688 0.22 3.768 0.088 0.006 0 2.635 0.005 0.108 0.016 1.012 0.157 0.34 1.912 0.195 17.881 0 0.049 0 

q037 47.026 2.007 0.215 0.141 0.104 1.072 0.016 0.001 0 0.75 0.013 0.069 0.004 0.084 0.074 0.178 1.062 0.315 21.982 0 0.026 0.221 

q038 45.516 1.364 0.167 0.174 0.151 7.696 0.009 0.002 0 5.383 0.011 0.159 0.006 0.104 0.108 0.139 0.722 0.356 21.276 0 0.12 0 

q044 25.885 5.026 1.086 0.372 6.257 2.618 0.014 0.011 0.002 1.831 0.048 0.003 0.006 0.223 4.472 0.901 2.66 0.398 12.1 0.167 0.847 0.174 

q045 34.635 4.05 0.79 0.386 0.205 1.423 0.009 0.004 0.002 0.995 0 0.002 0.006 0.232 0.146 0.655 2.144 0.348 16.19 0 0.038 0 

q046 27.301 3.08 3.571 0.173 5.067 1.8 0.007 0.009 0.007 1.259 0.049 0.002 0.005 0.104 3.621 2.964 1.63 0.381 12.762 0.035 0.046 0.128 

q047 30.017 3.227 3.766 0.401 0.561 1.836 0.014 0.003 0.004 1.284 0.018 0.002 0.006 0.24 0.401 3.126 1.708 0.347 14.031 0.016 0.041 0 

q048 28.535 3.55 2.015 0.268 5.245 1.812 0.017 0.003 0.003 1.267 0.026 0.001 0.006 0.161 3.749 1.673 1.879 0.375 13.339 0.012 0.039 0.221 

q049 29.906 4.577 3.674 0.603 0.336 3.761 0.028 0.011 0.012 2.63 0.031 0.007 0.01 0.361 0.24 3.05 2.423 0.361 13.979 0.262 0.097 0 

q050 35.692 2.77 2.358 0.219 0.521 1.461 0.006 0.006 0.007 1.022 0.031 0.001 0.004 0.131 0.373 1.958 1.466 0.347 16.684 0.217 0.393 0 

q051 33.946 2.379 2.334 0.221 0.681 1.904 0.021 0.006 0.007 1.332 0.088 0.003 0.005 0.132 0.487 1.938 1.259 0.346 15.868 0.507 0.442 0 

q052 30.009 2.904 2.72 0.262 0.304 1.815 0.013 0.008 0.008 1.269 0.014 0.003 0.006 0.157 0.217 2.258 1.537 0.366 14.028 0.237 0.105 0 

q053 29.179 3.334 2.678 0.422 0.365 2.303 0.031 0.008 0.009 1.611 0.018 0.004 0.007 0.253 0.261 2.223 1.765 0.4 13.639 0.24 0.074 0 

q054 30.085 3.211 2.604 0.225 0.223 1.737 0.01 0.007 0.008 1.215 0.027 0.002 0.005 0.135 0.16 2.162 1.7 0.366 14.063 0.241 0.09 0.065 

q055 33.372 2.525 2.384 0.196 0.202 1.565 0.007 0.005 0.006 1.095 0.007 0.002 0.005 0.118 0.145 1.979 1.336 0.325 15.6 0.091 0.084 0 

q056 33.012 2.923 2.6 0.331 0.223 2.19 0.017 0.007 0.007 1.531 0.028 0.003 0.006 0.198 0.16 2.158 1.547 0.348 15.431 0 0.032 0 

 



Quarry Gazetteer

wallline

Bedrock Geology
ALSTON FORMATION

BALLAGAN FORMATION

BIRRENSWARK VOLCANIC FORMATION

BITTER BECK FORMATION

BROCKRAM

BROWGILL FORMATION

CAIRNHARROW FORMATION

CARGHIDOWN FORMATION

CARRON BASALT FORMATION

CHESTER FORMATION

COCKERMOUTH VOLCANIC FORMATION

CORNCOCKLE SANDSTONE FORMATION

CRIFFEL-DALBEATTIE PLUTON

DOWEEL BRECCIA FORMATION

DRYGILL FORMATION

DUFTON SHALE FORMATION

EDEN SHALES FORMATION

EDLINGTON FORMATION

ESKETT LIMESTONE FORMATION

FELL SANDSTONE FORMATION

FORD FORMATION

FRIZINGTON LIMESTONE FORMATION

GLENDEARG FORMATION

HARTFIELD FORMATION

HARTLEPOOL ANHYDRITE FORMATION

HELSBY SANDSTONE FORMATION

HOPE BECK FORMATION

KETTLEHOLM BRECCIA FORMATION

KINNESSWOOD FORMATION

KIRK STILE FORMATION

KIRKLAND FORMATION

LOCHARBRIGGS SANDSTONE FORMATION

LOCHERBEN BRECCIA FORMATION

LOCHMABEN FORMATION

LOWESWATER FORMATION

LYNE FORMATION

MARSDEN FORMATION

MARSETT SANDSTONE FORMATION

MELL FELL CONGLOMERATE

MELMERBY SCAR LIMESTONE FORMATION

MULL DYKE-SWARM

MURTON FORMATION

NO PARENT

NORTHERN ENGLAND LATE CARBONIFEROUS THOLEIITIC DYKE-SWARM

NOT APPLICABLE

OVERWATER SILTSTONE FORMATION

PENNINE LOWER COAL MEASURES FORMATION

PENNINE MIDDLE COAL MEASURES FORMATION

PENNINE UPPER COAL MEASURES FORMATION

PENRITH SANDSTONE FORMATION

POTTS GHYLL TUFF FORMATION

QUEENSBERRY FORMATION

RAEBERRY CASTLE FORMATION

RAISBY FORMATION

ROKER FORMATION

ROSS FORMATION

ROXBY FORMATION

SCOTTISH UPPER COAL MEASURES FORMATION

SEAHAM FORMATION

SELCOTH FORMATION

ST BEES SHALE FORMATION

STAINMORE FORMATION

STUDGILL TUFF FORMATION

SWINDALE SHALE FORMATION

TYNE LIMESTONE FORMATION

WATCH HILL FORMATION

WHIN SILL COMPLEX

YELLOW SANDS FORMATION

Appendix 6: Geological Map showing Bedrock Formations
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APPENDIX 7: Geological Map Showing Bedrock Stone Types
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