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SUMMARY 

Oxford Archaeology North (OA North) and the University of Salford were invited by the 
Lake District National Park Authority to provide supervision and support to facilitate and 
enable a community archaeology project examining the Cunsey Bloomery Forge, close to 
Near Sawrey in South Lakeland (centred on NGR SD 37700 93630) (Fig 1); the project 
was financed by the Heritage Lottery Fund. Cunsey Bloomery Forge is a site of 
considerable archaeological and historical importance, not least as it provides a very rare 
surviving example of an early seventeenth century bloomery forge that retains significant 
physical evidence for its development and subsequent conversion for use as a refining forge 
in the early eighteenth century. The importance of the site was highlighted in 2003, when 
the Lake District National Park Authority (LDNPA) commissioned a geophysical survey 
and excavation of an ancillary building on the site by OA North. Some of the site was 
covered with modern detritus, and since then the site had continued to be used as a rubbish 
dump and had also become heavily overgrown with trees, raising concerns that the 
condition of this significant heritage resource was deteriorating.  
In view of the importance of the site, the LDNPA proposed that Cunsey Bloomery Forge be 
subject to further archaeological investigation as part of the ‘Rusland Horizons: Working a 
Lakeland Landscape’ project. Designed by the LDNPA, and financed by Heritage Lottery 
Fund, the Cunsey Bloomery Forge study is one of four community projects that are to be 
undertaken as part of the ‘Rusland Horizons – The Lives in the Landscape’, which is a core 
element of the overarching project. A principal aim of the project was to involve people 
from the local community with an interest in archaeology and in their own local historic 
environment and to provide training in archaeological excavation and survey that would 
also provide new information on the wealth of archaeological remains at the site.  
The programme of archaeological investigation at Cunsey Forge has provided a unique and 
invaluable opportunity to investigate the principal elements of a Cumbrian forge complex. 
Coupled with the data recovered from the previous investigation of the site in 2003, the 
excavation has yielded significant evidence for the evolution of the site, potentially from a 
medieval bloomery, through intensive use as a bloomsmithy forge, to its reconstruction 
during the early eighteenth century as a finery forge used in conjunction with the region’s 
blast furnaces. Physical evidence for bloomeries and seventeenth/eighteenth-century iron 
forges in the region is very rare, and they represent a monument type that is comparatively 
poorly understood due to lack of research.  
It has been suggested previously that Cunsey represents one of the best surviving examples 
of a bloomsmithy forge/refining forge in the region (OA North 2004), and this has been 
reaffirmed during the course of the present project. The results of the excavation mostly 
relate to the use of the site as a refining forge in the early eighteenth century, with 
considerable potential for elements of the seventeenth-century forge to survive beneath the 
excavated surface. 
The excavation has furnished significant evidence for the internal layout and infrastructure 
of the main processing area, associated with the finery and chafery forge known from 
documentary evidence to be operating in the eighteenth century. Situated in the low-lying 
area at the foot of the retaining bank for the dam across the Cunsey Beck, the eighteenth-
century forge was undoubtedly water-powered, with the remains of one waterwheel pit 
being clearly identified on the north-eastern side of the building.  
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The excavation has also yielded tantalising evidence for a second waterwheel, situated at 
the foot of the rock-cut headrace from the mill pond, with the tailrace being adapted 
subsequently as a drain. Compelling evidence for a trip hammer at the site was provided by 
the remarkable remains of an anvil base and evidence for prolonged use of a hammer in 
this part of the site was provided by the extensive deposit of smithing pan. The linear edges 
of the smithing pan were noted during the excavation, and may represent internal partitions 
or the walls of the forge. However, the absence of any clear foundations for this building, 
other than a few stone blocks that may have been used as pads for vertical timber posts, 
suggests that it may have been an open-fronted structure, which could be closed off with 
leather sheeting or similar. 
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1.  INTRODUCTION 

1.1 CIRCUMSTANCES OF THE PROJECT 
1.1.1 Oxford Archaeology North (OA North) and the University of Salford were invited 

by the Lake District National Park Authority (LDNPA) to provide supervision and 
support to facilitate and enable a community archaeology project examining the 
Cunsey Bloomery Forge, close to Near Sawrey in South Lakeland (centred on NGR 
SD 37700 93630) (Fig 1); the project was financed by the Heritage Lottery Fund. 
Cunsey Bloomery Forge is a site of considerable archaeological and historical 
importance, not least as it provides a very rare surviving example of an early 
seventeenth century bloomery forge that retains significant physical evidence for its 
development and subsequent conversion for use as a refining forge in the early 
eighteenth century. The importance of the site was highlighted in 2003, when the 
LDNPA commissioned a geophysical survey and excavation of an ancillary 
building on the site by OA North (OA North 2004; Miller 2005; Miller 2007). Some 
of the site was covered with modern detritus, and since then the site had continued 
to be used as a rubbish dump and had also become heavily overgrown with trees, 
raising concerns that the condition of this significant heritage resource was 
deteriorating.  

1.1.2 In view of the importance of the site, the LDNPA proposed that Cunsey Bloomery 
Forge be subject to further archaeological investigation as part of the ‘Rusland 
Horizons: Working a Lakeland Landscape’ project. Designed by the LDNPA, and 
financed by the Heritage Lottery Fund, the Cunsey Bloomery Forge study is one of 
four community projects that are to be undertaken as part of the ‘Rusland Horizons 
– The Lives in the Landscape’, which is a core element of the overarching project. 
A project brief for the work was prepared by the LDNPA and provided for a 
community project that would entail documentary research, topographic and 
geophysical surveys, and a small-scale excavation. Oxford Archaeology North and 
Salford Archaeology (University of Salford) were commissioned to undertake the 
project, reflecting that Ian Miller of Salford Archaeology and OA North had 
undertaken the earlier excavation of the site in 2003. Ian Brooks, of Engineering 
Archaeological Services Ltd, was also commissioned to undertake the geophysical 
survey. As a preliminary to the project, a programme of clearance of the 
rubbish/detritus had to be undertaken, which included asbestos removal, and this 
had to be undertaken both manually and mechanically under the supervision of 
asbestos specialists.  

1.1.3 A principal aim of the project was to involve people from the local community with 
an interest in archaeology and in their own local historic environment, and to 
facilitate training in archaeological excavation and survey that would also provide 
new information on the wealth of archaeological remains at the site. An essential 
component of this was the provision of training for volunteers in topographic 
survey, magnetometry survey, and small-scale excavation at Cunsey Forge with the 
view to enable volunteers to continue to use the topographic survey techniques 
beyond the life of the project. This was achieved by providing tuition in a range of 
archaeological survey techniques that would allow future recording without the 
need for expensive or specialist equipment and provided a legacy of skills within 
the community. As well as aiming to be educational, it was important that the 



Cunsey Bloom Forge, Windermere: Community Archaeological Survey and Excavation Final Report 8 

For the use of the Lake District National Park Authority  © OA North and University of Salford July 2017 

participants were provided with an experience that was both meaningful, in terms of 
learning, but was also social and enjoyable.  

1.1.4 This training entailed providing a general introduction to the techniques of 
archaeological survey, supplemented by a guided tour of Cunsey Bloom Forge, and 
was undertaken as workshop day in advance of the start of fieldwork.  

1.1.5 The survey and excavation was undertaken between 5th and 30th of September 2016.  
 

1.2 LOCATION, TOPOGRAPHICAL SETTING AND GEOLOGY 
1.2.1 Cunsey Forge (centred on NGR SD 37766 49361) (Fig 1) is located some 5km 

south-east of Hawkshead, within the Furness district of Cumbria (formerly 
Lancashire North of the Sands). The forge lies at a height of c 60m OD, and is 
situated on the south side of Cunsey Beck, which is the only outflow from 
Esthwaite Water, situated to the north, and is the largest feeder into the west side of 
Lake Windermere, which lies a little over 1km to the east at a height of c 41m OD 
(Cooper 1928, 43).  

1.2.2 Cunsey lies within the South Cumbria Low Fells, which, in contrast to the High 
Fells, form gentler landscapes associated with the underlying bedrock of 
sedimentary mudstones, siltstones and sandstones formed c 416 to 444 million years 
ago and are known as the Silurian Windermere Group. This was in an environment 
previously dominated by rivers, which deposited floodplain alluvium (Countryside 
Commission 1998, 66; mapapps.bgs.ac.uk). The present-day landscapes are 
characterised by low fells and ridges, with land cover consisting principally of 
undulating pasture and woodland. Pastoral areas are used for grazing and silage of 
dairy cattle, store cattle and sheep, whilst woodland cover ranges from extensive 
conifer plantations and some mixed and broadleaved plantations to several areas of 
semi-natural broadleaved woodland and copses (Countryside Commission 1998, 
67). 

1.2.3 The forge site is encompassed by tracts of mixed woodland; to the west is Great Ore 
Gate, and to the south-west is Little Ore Gate. Both comprise coniferous plantation, 
although both also contain dense groups of hardwood species, some of which have 
been coppiced (OA North 2012). This is particularly the case within Little Ore Gate, 
where many of the tree stumps are clearly of some antiquity. Hazel appeared to be 
the predominant species, although birch and alder are also present. Similarly, the 
woodland immediately adjacent to the south and south-east of the forge site contains 
plantation conifers with some evidence for coppiced hardwood species noted along 
the edges of the track, whilst on the north side of Cunsey Beck lies ‘Machell 
Coppice’. 
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2.  METHODOLOGY 
 

2.1 INTRODUCTION AND PROJECT DESIGN 
2.1.1 Project Design: a project design, submitted by OA North and Salford Archaeology 

(Appendix 2), in response to a project brief by Eleanor Kingston (LDNPA) 
(Appendix 1), was used as the basis for this investigation. The project design was 
adhered to in full, and the work was consistent with the relevant CIfA and Historic 
England guidelines (Chartered Institute for Archaeologists (CIfA) 2014a, 2014b, 
2014c; Historic England 2015) and generally accepted best practice.  

2.1.2 The work programme was divided into five elements: desk-based research (Section 
3); detailed field survey (Section 4), geophysical survey (Section 5), excavation 
(Section 6) and reporting. The survey areas were centred upon the documented 
Cunsey Bloom Forge site. 

 
2.2 DOCUMENTARY STUDY 
2.2.1 The documentary study was undertaken by OA North and entailed an archival 

study of site substantially informed by a documentary study undertaken of the site 
as part of the earlier excavations (OA North 2004; OA North 2014; Miller 2005). 
The data generated during the desk-based study served as a guide to the 
archaeological potential of the site, and provided a basis from which historical 
narratives could be constructed.  

• Primary Sources: an archive search of the potential sources of information 
was undertaken for cartographic and documentary records relating to the 
Cunsey Bloom Forge. The work involved visiting Cumbria Records Office 
in Kendal and Barrow, in order to consult records relating to the site. An 
investigation was also made of the Armitt Library, Ambleside. There are 
no existing Tithe Apportionment maps for Claife or Satterthwaite but there 
is one Enclosure Award for Claife dated 1799 (Lancashire Archives AE 
4/4) the southernmost edge of which was north of the area of interest and 
Study Area. One useful estate map of c 1804 is archived at Cumbria 
Archives, Whitehaven (DCU Estate Plan 10). 

• Secondary Sources: the historical background for Cunsey Forge is drawn 
largely from the 2004 report on the earlier excavations by OA North (OA 
North 2004), but also drew upon the results of the Windermere Reflections 
studies of bloomeries (OA North 2014). Other very useful research was 
recorded in the recent Historic Landscape Survey on Hawkshead and 
Claife by Jamie Lund (Lund 2000), and in the OA North reports on 
Muncaster Fell (OA North 2006) and on the East Coniston Woodland (OA 
North 2010). Of particular interest was Awty and Phillip's article of 1979, 
‘The Cumbrian Bloomery Forge in the Seventeenth Century and Forge 
Equipment in the Charcoal Iron Industry’. 

• Historic Environment Record (HER): A search was made of all pertinent 
records in the Lake District HER; 
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• Geology and Topography: a rapid compilation of geological (both solid 
and drift), pedological, topographical, and palaeoenvironmental 
information was undertaken, using information available from the 
Ordnance Survey and the BGS (2017). This was undertaken in order to set 
any archaeological features in context but also to provide predictive data 
that increase the efficiency of the field investigation; 

• Aerial Photography: a survey of the extant air photographic cover was 
undertaken, although this proved unproductive, given that the site is within 
an area of woodland. Aerial photographic collections consulted included 
any obliques and verticals held by the Lake District HER, and the National 
Monument Record (NMR); 

• Historic Mapping: historic mapping was consulted and compiled as a map 
regression, and drew upon digital scans which were incorporated into the 
CAD base;  

• LiDAR: a 1m resolution LiDAR tile was generated for the site and this 
provided the contouring information for the overall site; it also provided 
archaeological site information within the woodland, and served to 
enhance the topographic survey; 

• Gazetteer: existing known sites within the study area, held by the HER, 
formed the basis of the gazetteer presented in this report. New sites, 
discovered through the documentary and cartographic research, were 
subsequently added to the gazetteer.  

• Online Sources: online sources included Historic England 
www.historicengland.org.uk; the Archaeology Data Service 
www.archaeologydataservice.ac.uk; and British History Online, 
www.british-history.ac.uk. The online historic maps were accessed from 
Old Cumbria Gazetteer, www.geog.port.ac.uk, www3.lancashire. gov.uk/ 
environment/oldmap, and Library Guides, www.lancaster. 
libguides.com/maps. Also consulted were the Ordnance Survey maps in 
www.maps.nls.uk, and www.old-maps.co.uk.  

 
2.3 DETAILED SURVEY 
2.3.1 A detailed topographic survey of the Cunsey site was undertaken at English 

Heritage Level 3 (Ainsworth et al 2007).  
2.3.2 Survey Methods: as the survey was intended primarily to serve as a training 

exercise for the volunteers, the survey techniques employed were devised to be 
easy to understand, allow for plotting in the field and to be easily affordable by 
volunteers, but at the same time to provide a comprehensive range of techniques. 
This included the use of some outdated technologies, which had a significant 
impact on productivity, but were off-set by the use of more current techniques that 
enabled detailed 3D recording.  

2.3.3 Survey techniques varied according to the level of interference resulting from tree 
cover. Where appropriate, photographic methods were employed using high level 
photography, with respect to survey control established by GPS / total station. 
Alternatively, where tree cover was prohibitive, a total station was employed, 
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alternating with a theodolite equipped with a disto mounted on top. Details of 
these techniques are outlined below: 

• Total Station Survey: because of the need to maintain accurate survey 
control inside a closed woodland, it was necessary to use a total station. This 
mainly involved the use of a Leica 805 total station linked to a pen 
computer, which displayed the survey results as they were generated. This 
was important, as it allowed the volunteers to visualise the process and see 
the results being displayed. Volunteers were taught how to use the 
instrument and the processes of maintaining control were explained;  

• Theodolite / Disto Survey: the use of a theodolite/disto was found to be very 
effective during the earlier surveys. The theodolite measured angles and the 
disto measured the distances, with the data then drawn up in the field by 
volunteers using an accurate protractor and ruler. This allowed the 
volunteers to be involved in all stages of the process, but was not effective 
at generating the survey control necessary within dense woodland. This 
problem was overcome by using a total station to provide further control; 

• GPS Survey: where possible, a Satellite Global Positioning System (GPS) 
was utilised to record the general background topography. This used a Leica 
1200 differential system which used Ordnance Survey base stations in 
conjunction with a roving station to correct the raw data with corrections 
transmitted by mobile phone. The accuracy of the OA North GPS system is 
+- 0.02m and provided for a quick and effective means of recording the 
detail of the features;  

• Photogrammetric Recording: where possible, the sites and immediate 
environs were recorded by means of high altitude photography, which, 
using specialist photogrammetric software, allows the creation of accurate 
three dimensional models of the site and topographic surfaces. Where the 
absence of tree cover allowed, this was achieved using a UAV (drone), a 
small multi-engined model helicopter providing photography from any 
altitude up to approximately 200m height. In the event, it proved possible to 
undertake limited photography from the drone underneath the tree canopy 
and this was applied to recording the excavation area. Survey control was 
introduced to the photographs by the placement of survey control targets 
across the site, which were located by means of survey grade GPS or total 
station;  

• The photogrammetric processing was undertaken using Agisoft software 
which provides detailed modelling using the overlap of up to 320 
photographs, and created a very detailed Digital Terrain Model (DTM) 
across the site. The photographs were then digitally draped over the model 
to create an accurate 3D model of the ground surface. The primary output, 
however, was a two-dimensional image which was used to generate accurate 
plans or profiles.  

2.3.4 Survey Control: where possible, survey control was introduced to the sites by 
means of a high accuracy survey-type differential GPS. This can achieve accuracy 
of +- 20mm, and ensured that the survey was accurately located onto the 
Ordnance Survey National Grid. Where tree cover prevented such accurate 
survey, the GPS was used to get control near to the site under investigation, before 



Cunsey Bloom Forge, Windermere: Community Archaeological Survey and Excavation Final Report 12 

For the use of the Lake District National Park Authority  © OA North and University of Salford July 2017 

being transferred over the remaining distance by closed traverse using a total 
station. Where mobile reception (necessary to provide corrections for the GPS) 
was prohibited, then the control was established by means of a total station.  

2.3.5 Detail Survey Overview: the detail survey by theodolite/total station recorded all 
structural and earthwork components, which were drawn by hachure survey. 
Survey points were marked on the ground using spray paint and the survey 
drawing was manually drawn up with respect to them. On completion of the 
survey, the field drawings were digitised into a CAD system. The survey recorded 
all archaeological features, earthworks and built elements of the landscape. Where 
it was possible to obtain surveys of bloomery mounds by photogrammetry, then 
this data set was used to generate contour surveys of the mounds. 

2.3.6 Gazetteer: a descriptive record of all features was compiled using standard pro-
forma, and, where possible, incorporated both a provisional interpretation of the 
function of the site/feature and a provisional interpretation of the site's 
chronology. The digital gazetteer so collated was subsequently edited, formatted 
as an Access Report and then inputted directly into a Microsoft Word format. This 
has produced a gazetteer that is compatible with the Lake District HER.  

2.3.7 Photographic Record: a photographic archive was generated in the course of the 
field project, comprising landscape and detailed photography. Detailed 
photographs were taken of the archaeological features using a scale bar. All 
photography was recorded on photographic pro-forma sheets which show the 
subject, orientation and date. The photography was typically undertaken using a 
digital SLR camera with 18-megapixel resolution.  

 
2.4 GEOPHYSICAL SURVEY 
2.4.1 The geophysical survey was undertaken by Ian Brooks of Engineering 

Archaeological Services Ltd and the methodology for the survey is presented 
below. 

2.4.2 The program of field work included: 

• A fluxgate gradiometer survey of the selected bloomery sites; 

• Analysis; 

• Report preparation. 
2.4.3  Fluxgate Gradiometer Survey Methodology: the following was undertaken: 

• Magnetic scanning of the bloomery sites was carried out to locate major 
magnetic anomalies and to assess the scale of the sites; 

• The survey areas were gridded with a 20 x 20m grid. These squares were 
marked by plastic pegs; 

• The grid was tied to the OA North topographic survey using a GPS system 
where possible or otherwise using a total station; 

• A Geoscan FM 36 Fluxgate Gradiometer was used for the survey; 

• Readings were taken at 0.5m intervals along transects 0.5 m apart with a 
parallel sampling pattern being walked; 
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• This was reduced to a 0.25m sample interval along transects 0.25 m apart at 
Blelham Tarn; 

• Samples were taken with the aid of a hand trigger to ensure the accuracy of 
the sampling; 

• A magnetic resolution of 1nT was adopted for these surveys; 

• The data was downloaded on to a laptop computer in the field; 

• Initial analysis of the data was carried out using Geoplot v. 3.00v; 

• Grey scale plots were produced using Geoplot v. 3.00v; 

• X - Y plots were produced using Golden software 'Surfer' v. 10; 

• The data was exported and 'Surfer' v 10 was used to produce colour contour 
plots with a semi logarithmic scale. 

2.4.4  Report and Archive: on completion of the survey a report was produced 
(presented in Appendix 3) and contains: 

• The results of the geophysical survey; 

• A general location plan; 

• Grey scale plots at 1, 2 and 3 standard deviations; 

• X – Y plots; 

• Colour contour plots; 

• A detailed description of the anomalies recorded, their possible 
interpretation character, function, date and relationship to other features; 

• A bibliography. 

 
2.5 EXCAVATION 
2.5.1 Primary Clearance: OA North / Salford Archaeology supervised the excavation 

of the main Cunsey site, and the separate excavation of three smaller trenches (Fig 
2). The intention had been to undertake excavation of limited trenches in the area 
of the main hollow, where it was believed the bloom forge was located. In the 
event, it was established that there were considerable deposits of modern rubbish 
and detritus within this area, which included asbestos. The asbestos had to be 
safely removed before any archaeological interventions could be undertaken, and 
the removal of this was supervised by JW Asbestos and Demolition Services Ltd. 
Initially, this was removed by hand excavation under archaeological supervision, 
but in the event it became evident that there was much more contaminated 
material than originally anticipated and, in agreement with the LDNPA Senior 
Archaeologist, it was agreed to remove the remaining contaminated material 
mechanically. A small tracked mini-digger was used by JW Asbestos and 
Demolition Services Ltd, to excavate the modern contaminated deposits under 
close archaeological supervision. Following this clearance, the top of the 
archaeological deposits had been revealed and the manual archaeological 
excavation process entailed the cleaning and limited excavation down to the level 
of significant archaeological horizons. 
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2.5.2 Volunteer Training: excavations were primarily intended to provide guidance, 
encouragement, and first-hand training for volunteers in the techniques of 
archaeological excavation, with particular emphasis upon the quality of 
experience for those taking part. The techniques taught included excavation and 
all aspects of site recording.  

2.5.3 Excavation: the manual excavation used a variety of techniques, from rapid 
cleaning to delicate excavation, to suit differing conditions. The aim of this work 
was to explore all features stratigraphically and to produce a clear plan of the 
complex. Detailed excavation was targeted in areas of identified archaeological 
features. All elements of the work were, as a matter of course, recorded in 
accordance with current CIfA guidelines and best practices. Where practicable, 
recording was undertaken by volunteers under the supervision of OA North staff. 

2.5.4 In addition to the main area excavation of the hollow, three trenches were targeted 
so as to investigate significant anomalies identified by the geophysical survey 
(Figs 2 and 12). The intention of the trenching was to confirm, and investigate, the 
function of the features and to obtain diagnostic material for dating and 
metallurgical analysis. Structural remains were excavated manually to define their 
extent, nature, form and, where possible, date.  

2.5.5 Archaeological planning was achieved by a combination of instrument and 
photogrammetric survey; the main excavation area was recorded by 
photogrammetry using a drone and photographic mast, and the three trenches 
were recorded by total station. The location of the excavated trench was surveyed 
using a total station and the data digitally incorporated into a CAD system during 
the excavation. Three-dimensional recording of selected finds’ classes was 
undertaken using a total station, as required. Section drawings were, for the most 
part, generated manually. Survey of structural remains visible across the site was 
also carried out so as to provide additional detail to the existing surveys; a 
comprehensive survey of the surviving remains is crucial to enable a thorough 
interpretation of the site.  

2.5.6 Archaeological features were recorded using pro-forma sheets, and similar object 
record and photographic record pro-formas were used where appropriate. All 
written recording of survey data, contexts, artefacts and ecofacts could be cross-
referenced on pro-forma record sheets using sequential numbering. 

2.5.7 A full and detailed photographic record of individual contexts was maintained 
and, similarly, general views from standard view points of the overall site at all 
stages of the excavation were generated. Photography was undertaken using high-
resolution digital photography. Photograph records were maintained on special 
photographic pro-forma sheets. 

2.5.8 Sampling: a process of selective sampling was undertaken in the course of the 
excavation, and samples were taken for metallurgical analysis, 
palaeoenvironmental analysis, faunal analysis and, particularly, scientific dating, 
where appropriate.  
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2.6 ARCHIVE 
2.6.1 An archive for the project was prepared during and immediately following the 

fieldwork programme and a summary forwarded to the Lake District HER. The 
results of the excavation will form the basis of a full archive to professional 
standards, in accordance with current CIfA guidelines. The project archive 
represents the collation and indexing of all the data and material gathered during 
the course of the project. The deposition of a properly quantified, ordered, and 
indexed project archive in an appropriate repository is considered an essential and 
integral element of all archaeological projects by the Chartered Institute for 
Archaeologists.  
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3.  HISTORIC BACKGROUND 
 
3.1 INTRODUCTION 
3.1.1 Introduction: it is apparent that Cunsey had a long and complex history of iron-

working beginning during the medieval period when it provided the site for a 
bloomery, which was developed during the late sixteenth century into one of the 
three documented bloomsmithies (which were water-powered iron smelting sites 
with a single hearth) in the Furness region. In 1618, a bloomsmithy was erected 
there by the pioneering ironmaster William Wright. The forge remained in 
production for over 130 years, during which time it appears to have been 
refurbished on several occasions and was modified from a bloomsmithy to a 
refining forge, which was worked in conjunction with the Cunsey blast furnace 
from 1715. The longevity of iron-smelting, in addition to the refining activity, on 
the site is further testified by the vast amount of slag present. Much of the forge 
was dismantled at the beginning of the nineteenth century, although the surviving 
elements were used by a wood hoop maker, and latterly for agricultural purposes 
prior to its final demolition during the 1980s. 

3.1.2 Designated Sites and Historic Environment Record: the documentary study area 
was defined as being c 400m radius around Cunsey Forge (HER 2051, 2052, 
2687, 30138 and 30139 Sites 3, 4, and 5) and there was a smaller study area 
which included the site at Cunsey Blast Furnace and Bobbin Mill (HER 2058 and 
HER 2683: Sites 8 and 7). These were the two locations where iron smelting and 
working had operated from around the sixteenth to the late eighteenth centuries, 
initially at Cunsey Forge and later at the blast furnace. The Bobbin Mill (HER 
2683 Site 7) was constructed on the same site as the blast furnace (HER 2058 Site 
8) and is a Grade II Listed site (Historic England 1087240); there is the potential 
that elements of the Blast Furnace survive below ground at this site. Cunsey 
Bridge is also a Grade II Listed site (HE 1106232 Site 6). Within the Study Area 
were an additional 12 sites identified from the HER which were largely of 
uncertain post-medieval date and connected with key woodland industries, such as 
charcoal burning and potash making. 

3.1.3 Recent Archaeological Work: a detailed description of the remains of Cunsey 
Forge was published in 2000 as part of the RCHME study on South Lakeland 
ironwork – Furness Iron (Bowden 2000), which described it as ‘a silted-up pond 
created by building a 2m-high dam across the valley bottom. The stream has 
broken through this towards its northern end, but close to its southern end is the 
headrace to the forge. The forge itself has been lost, but its wheelpit can be 
identified close to the track up the valley. Large slag and waste heaps fill the 
valley bottom below the dam, while beside the track is a series of buildings 
associated with the forge. The principal remains are of a two-story terrace of three 
single fronted cottages, two rooms deep, radically altered on conversion to a 
barn....’ (Bowden 2000, 68). There is more detail from an RCHME report of 1999 
(Dunn 1999) which said that the charcoal barn at the south-east end of the terrace, 
contained fragments of charcoal which ‘are still visible in the spaces between the 
stones’ of the walls. The barn measured 17m long by 7.5m wide and its best 
preserved wall is on the south-western site where it now forms part of the 
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boundary of an ancient pasture field. Within this field, at SD 3767 9359, are the 
earthwork remains of platforms cut into the rising ground’ (ibid). 

3.1.4 In January 2003, OA North undertook an archaeological investigation of Cunsey 
Forge on behalf of the LDNPA, as part of an initial stage of consolidation of the 
site. The programme of investigation was focused on elements of the former forge 
complex, and involved the manual clearance of the site, followed by the 
excavation of two small trenches, and the rectified photography of all upstanding 
walls. Additionally, a geophysical survey of the study area was undertaken by 
Engineering Archaeological Services Ltd. There was also an appraisal of the 
primary and secondary sources pertaining to the site.  

3.1.5 The excavation focused on a range of buildings that occupy the western part of the 
forge site, and were considered to have been ancillary to the centre of iron-
working, and possibly represented offices. Four distinct phases of activity were 
revealed, of which two may be attributed firmly to iron-working processes; an 
extensive deposit of smithing waste has been linked to a period of the site’s use as 
a refinery forge after 1715.  

3.1.6 A survey of the extant remains across the wider extent of the iron-working site 
was also undertaken. The forge complex at Cunsey incorporated an area of 
slightly less than one hectare, which concurred with the two acres’ mentioned in a 
lease dated September 1621 (Section 3.2.21). The area of the site is bisected into 
two main components by a trackway that runs broadly north-east/south-west 
between Cunsey Bridge and Eel House. The excavated site lay on the south-
western edge of the track, and appears on Ordnance Survey maps as ‘The Forge’.  

3.1.7 The site at The Forge comprised a linear range of stone buildings, aligned parallel 
to the track for a distance of some 47m (Fig 5). The principal building, measuring 
some 12.96m by 8.94m, was of unknown date but survived extant until the mid-
1980s, when it was largely demolished. The structure adjacent to the south-east 
measured 5.94m by 8.94m, and was demolished at the same time as the principal 
building. The structure appeared on a late photograph of the site (Plate 2), which 
showed it to have had a pitched slate roof, similar to the principal building, but at 
a lower level. The walls appeared to be of a contemporary date to the adjacent 
buildings, except for the south-western wall, which seemed to belong to a later 
phase (Miller 2007). Two smaller rooms to the north-west were similarly of stone 
construction with stone slab floors, and had been cut into a terrace at a slightly 
higher level than the excavated structure. Although largely demolished, the south 
and west walls of both rooms survive to maximum heights of 1.2m.  

3.1.8 Sited to the east of the excavated structure was another large stone building, 
which measured 16.94m by at least 4.2m. The surviving wall appeared to be of a 
single phase, with no windows or doors, suggesting it may represent the remnants 
of the charcoal barn, although there was no charcoal staining on either the walls or 
the stone slab floor. Several floor slabs had been removed, exposing a 
concentrated deposit of iron-working residues; this was not investigated 
archaeologically, although a small sample was collected for identification and 
metallurgical assessment; these have been provisionally identified as 
bloomery/bloomsmithy slag. 
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Plate 2: Historic photograph of the Forge prior to its demolition in the mid-1980s 

3.1.9 The surviving remains to the north-east of the track, however, provide substantial 
evidence for iron-working, and are likely to represent the focus of such activity. 
The northern extent of the complex is marked by a large depression, which 
represents the former millpond. The eastern edge of the millpond is retained by a 
substantial dam, which is aligned broadly north-east/south-west from the southern 
edge of Cunsey Beck; it is presumed that the dam would originally have been 
equipped with a structure to regulate the flow of the beck, as suggested by the 
itemisation of ‘floodgates’ in an indenture dated 1647 (BD/HJ/89/8/4). A well-
constructed stone wall, some 7m in length, at the northern terminus of the dam 
may represent part of any such putative structure, whilst the mention of ‘banks on 
both sides of the dam’ in the 1647 indenture hint at the presence of a bridge across 
the beck; a footbridge is shown at this location on the First Edition 1:10,560 
Ordnance Survey map of 1851. 

3.1.10 A rock-cut channel, measuring some 1.6m wide, proceeded from the southern 
edge of the millpond towards the forge complex, and was likely to represent the 
head race. A short section of the channel was lined with a stone wall, 
incorporating several ‘mossers’, or furnace bottoms, in its build. The head race 
terminates close to a rectangular stone-lined pit, measuring some 3.5m long, 
whilst a second stone-lined pit lies a short distance to the south; both structures 
are currently partially obscured by modern dumping. Situated a short distance to 
the north lay another rectangular stone structure, measuring 5m by 2.9m.  

3.1.11 At a distance of 18m to the east of the second stone-lined pit, a water channel 
emerged from beneath the modern track. This channel may be traced in an 
easterly direction to its junction with Cunsey Beck, and was likely to represent the 
tail race from the forge. It appears that this feature continues to act as a drainage 
channel, and it is evident that the culvert identified during the excavation feeds 
into it (Section 4.3.4, 6.2.13). 
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3.1.12 The area to the east is dominated by massive slag tips. The form of these tips is 
reminiscent of finger dumps, and they extend south-eastwards parallel to the beck 
for a distance of at least 50m, testifying to the considerable amount of iron-
working undertaken on the site. 

3.1.13 The slag heaps are bounded to the north by an apparent trackway that runs down 
to the beck. Its position corresponds to a ford shown on the First Edition 1:10,560 
Ordnance Survey map of 1851, and may have provided access to ‘Machell 
Coppice’, situated on the north side of Cunsey Beck.  

3.1.14 The area of the blast furnace was surveyed and recorded in 1994 by RCHME (Site 
8). In 2013 a rapid photographic survey, relating to the former mill race at Cunsey 
Bobbin Mill, included standing buildings and other built heritage features (sluice, 
mill race, turbine house, water pipe, and outbuildings), was undertaken in the 
woodland to the west of the Bobbin Mill (Site 7) alongside a watching brief in 
two trenches excavated for a pipe: ‘An unidentified cut feature noted in the 
approximate location of the blast furnace was identified in the section of a pipe 
trench [in Trench 1], and a substantial deposit of furnace waste beneath a dump 
layer possibly representing demolition of the blast furnace [in Trench 2] (Wardell 
Armstrong Archaeology 2013). 

 

3.2 HISTORICAL BACKGROUND OF IRON-MAKING IN THE FURNESS REGION 
3.2.1 The Bloomeries of Furness: it is unknown precisely when the production of iron 

commenced at Cunsey, however, the rich deposits of iron ore in Furness, 
combined with an abundant water supply and large areas of woodland, are known 
to have been exploited since at least medieval times (Bowden 2000; OA North 
2004, 5). Furness Abbey, a major landholder in Furness in the medieval period, 
also, it appeared, had mining interests; in 1235, Furness Abbey had a dispute over 
Orgrave, from which it appears that the iron mines there had been given to the 
monks, and in 1282 the Abbey took control of the iron mines in Alliscales 
(Collingwood 1928, 121; OA North 2004, 5). A valuation taken in 1292 shows 
that the monks had also taken advantage of the iron mines they had been granted 
in the region, with the income derived being approximately double that from 
farming (Collingwood 1902, 5-6; OA North 2010, 9). In many of the monastic 
cleared ‘parks’ the remains of iron slag and cinders can be seen (Brydson 1908-9, 
51-3), suggesting that the charcoal burning and iron-smelting may have taken 
place in these cleared areas.  

3.2.2 It is not certain whether this iron industry was intended to provide for their own 
estates and extensive holdings or for export, although it is known that prior to the 
Dissolution, the Canons were obliged to allocate iron, known as ‘livery’ iron, to at 
least some of their tenants for the maintenance of their ‘ploughs and husbandry’ 
(Fell 1908, 164, 173-4, 178). This was a substantial amount of iron, some 11 or 12 
bands of iron each weighing 14 stone and each stone weighed 14 pounds (op cit, 
174).  

3.2.3 Bloomeries were a medieval and early post-medieval form of iron-smelting 
operated on small or domestic scale probably on a seasonal or temporary basis 
(Bowden 2000). Bloomeries are mentioned in documents from the twelfth century 
onwards; recent work on bloomeries within the Lake District National Park, by the 
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LDNPA and National Trust, have dated some examples by radiocarbon analysis 
producing a range of dates between cal AD 1170 and cal AD 1650 (Beta Analytic 
Inc 2002; 2003; OA North 2014, 18). 

3.2.4 Bloomery Technology: iron ore was heated or smelted in a simple charcoal-fired 
furnace to create a molten spongy mass or 'bloom' of iron containing particles of 
solid iron (referred to as 'direct reduction' of iron ore; such a furnace was known as 
a bloomer). The 'bloom' could then be re-heated and hammered at a forge (which 
may have been on the same site or a different location) in order to drive out any 
impurities and to make the iron object (Miller 2005, 173). This was a manual 
operation, no water power was required but water was required for ore-washing, 
puddling clay and for quenching the final product (Bowden 2000, 40; Industries of 
Cumbria 2014). Making iron in the bloomeries may have been a seasonal or 
itinerant operation (ibid; Fell 1908, 177). 

3.2.5 The medieval or early post-medieval bloomery comprised a clay-lined furnace, 
made of clay and stone at its base, upon which was constructed a cylindrical clay 
and wood shaft or chimney of thick clay walls to form the furnace (Plate 3). This 
was about 1-2m in height and at its base had an interior diameter of c 0.30-0.40m. 
Charcoal was placed inside the furnace and set alight using bellows to raise the 
temperature. The bellows were placed pointing through a hole, or blowing hole, at 
the base of the furnace. The furnace fire was constantly fed with charcoal and air 
and when the furnace was at the right temperature the ore would be placed through 
the open top. When heated the iron particles would run down into the furnace 
where it would pool forming a spongy mass or bloom of wrought iron. The 
remainder of the waste ore and rock would form as a slag (Bowden 2000, 40; 
Awty and Phillips 1979, 29; OA North 2013; 2014, 17). In one type of smelting 
hearth, the residue or slag was allowed to run off through an exit in the base of the 
furnace or furnace structure and this was known as tap slag (ibid).  

 
Plate 3: Two reconstructions of iron smelting in a bloomery using, on the right, clay and wood (as 
in the medieval period) and, on the left, modern recycled materials. Both these examples are using 

charcoal to gain the high temperatures needed) 
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3.2.6 The bloom could then be removed to an anvil where it was hammered repeatedly 
until cold. This process, known as smithing or forging, forced carbon-rich slag to 
fall off as scale, leaving the iron as the finished product (Bowden 2000, 40; Awty 
and Phillips 1979, 29; OA North 2013; 2014, 17). This anvil can be located at a 
separate site, in which cast the bloom would then need to be reheated in a smithing 
hearth or 'string' hearth prior to hammering on the anvil (op cit, 17-18). 

3.2.7 Archaeological Features of Bloomeries: it is uncommon to find the above ground 
remains of the furnace, normally only the extant hearth or slag pit, c 0.30-1.0m in 
diameter at its base, survive. The adjacent smithing hearth (string hearth or re-
heating hearth) has sometimes been observed in excavation as a lightly fired clay 
hollow. Some waste products comprising charcoal-rich layers, burnt, iron-rich 
stone and slags, as well as iron bars or off cuts of iron have been observed, but 
others elements such as tools, forges, hammers and anvils were of value and have 
not been found (Paynter 2011, 4; OA North 2014, 22).  

3.2.8 Traces of a bloomery are most typically indicated by a mound of slag, where there 
is no growth due to the presence of large amounts of cinder mixed with the soils, 
even robbed mounds of slag leaving only a curving bank. The slag was often of 
value as it could often be re-used in later periods due to the fact that subsequent 
blast furnaces were more efficient at extracting greater percentages of iron from 
the earlier waste extract (Paynter 2011, 3). Two different types of slag have been 
found; a heavy and dark slag perhaps collected from the furnace, which was the 
tap slag, and a lighter porous slag allowed to flow out of the furnace (Archaeology 
Data Sheet no 5 2014; OA North 2014, 22). 

3.2.9 Water-powered bloomeries, sometimes called bloomsmithies, have been found in 
this country from the fourteenth century onwards and in some regions this was still 
an important industrial process into the seventeenth century, when elsewhere 
bloomforges had superseded them (Crossley 1990, 154). Importantly, in isolated 
areas with small local communities, these could be operated on a discontinuous 
basis producing iron only when needed, although regular operation could yield 
between 20-30 tonnes of iron a year (ibid). These types of site are under-
represented in the archaeological record because they were often re-used in later 
periods, when they would be converted into finery forges to rework pig iron 
produced from blast furnaces (ibid; OA North 2014, 18). 

3.2.10 The Bloomery at Cunsey Forge: that there was a bloomery at Cunsey Forge was 
evident from excavation undertaken in 2003 which found the presence of iron-
working residues, provisionally identified as bloomery slag, in the stratigraphy 
below the ore store building and also below the putative charcoal building (OA 
North 2004, 18). However, there was no structural evidence relating to an early 
bloomery (ibid). The results of the geophysical survey suggested that a bloomery 
furnace existed in the northern corner of the study area, whilst informal magnetic 
scanning also suggested that similar anomalies may exist on the other side of the 
track, at a point approximately 30m to the south-east. These anomalies were not 
investigated further during the course of the earlier project (OA North 2004, 18).  

3.2.11 Development of Bloomsmithies in the Furness Region: by the sixteenth century, 
these processes of heating and hammering were undertaken ‘in a bloomsmithy, 
which may be defined as a combined bloomery and forge with only one hearth, 
and with the bellows and hammer being water-powered’ (Miller 2005, 173; 



Cunsey Bloom Forge, Windermere: Community Archaeological Survey and Excavation Final Report 22 

For the use of the Lake District National Park Authority  © OA North and University of Salford July 2017 

Bowden 2000, 3; Awty and Phillips 1979, 29). They were perhaps under shelter to 
enable continuous use (Fell 1908, 185). The name ‘bloomsmithies’ were most 
often referred to in a sixteenth or seventeenth century documentary context. 
Elizabethan documentation specifically relating to the Hawkshead and Colton 
parishes referred to the ‘bloomsmithies’ (rather than bloomeries) as, seemingly, 
industrial operations for commercial profits (Fell 1908, 106; OA North 2014, 18). 
The term bloomsmithy may also have been used for an early type of bloomery 
forge or bloomforge for direct smelting; bloomforges used water to power both 
bellows and hammer but had more than one type of hearth (Industries of Cumbria 
2014; Miller 2005, 173) (Plate 4).  

 
Plate 4: Illustrations from De Re Metallica by Georgius Agricola in 1556 of iron smelting in the 

sixteenth century (The first woodcut showed A as the hearth, B a heap, C was the slag vent, D was 
the iron mass or bloom, E were the wooden mallets, F the hammer and G was the Anvil. In the 

second woodcut A was the furnace, B the Stairs, C the heap of Ore and D was the charcoal. In the 
third woodcut A was the forge, B were the Bellows, C were the tongs, D the Hammer and E was 

the Cold Stream). 

3.2.12 Prior to the Dissolution, documentary evidence showed that Furness Abbey had 
owned three ‘bloomsmithies’ dedicated to making iron for the use of the Abbey 
and for its customary tenants (Fell 1908, 164, 173-4). It is interesting to note that 
the Dissolution records had specified that Furness Abbey held three ‘smythes’ or 
bloomsmithies indicating that they were not like other medieval bloomeries or 
‘forgia itinerans’ (op cit, 177) (moveable forges), such as those granted by the 
Crown in the thirteenth century, in for instance, the Forest of Dean (Cox 1905, 8). 
It seems probable that the three bloomsmithies were sited on the locations of 
earlier bloomeries operated by Furnace Abbey (Fell 1908, 178-9) and were likely 
to be close to larger watercourses (OA North 2004, 6). The location of these 
bloomsmithies is not alluded to, although a document of 1549 refers to ‘Constey 
Smythy’, indicating that Cunsey provided the site for one of the three (Fell 1908, 
181-3; OA North 2004, 6). It is thought that the other two bloomsmithies were at 
Force Mills and perhaps one near Backbarrow (Fell 1908, 184, 178-90), although 
it has been tentatively suggested that the bloomsmithy at Blelham Tarn could have 
been worked by a John Sawrey after 1537; he had leased a ‘bloomsmithy’ from 
Furness Abbey after the Dissolution, but before a ban on bloomsmithies in the 
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Manors of Hawkshead and Colton in 1546. He also had the fishing rights in 
Blelham Tarn (also previously held by the Canons) (Cowper 1899, 296). In 
addition, there exists the possibility that he also held the larger estate that included 
the Blelham Tarn bloomery site (Lund 2000, 43-4; OA North 2014, 60). 

3.2.13 After the Dissolution in 1537 the three bloomsmithies previously held by Furness 
Abbey were leased to William Sandys and John Sawrey who were to manage the 
iron-smelting business and were able to have as ‘much of the …… Byrkes, Ellers, 
Hassels old rotten trees and other underwoods’ in order to maintain the smithies 
and supply the forged iron to the tenants of the manors of the Abbey (Fell 1908, 
178; Cowper 1897, 22; Cowper 1899, 215, 283; Brydson 1908-9, 61; OA North 
2014, 26). William Sandys, was also granted a licence to dig iron ore in the 
Furness region in 1544 (Farrer and Brownbill 1914, 24; OA North 2014, 26). Such 
an arrangement may have allowed Sandys and Sawrey to expand their 
manufacture and sales.  

3.2.14 Perhaps the increasingly commercial nature of iron manufacture in the sixteenth 
century and its impact is evident from the loss of trees and coppicing from the 
woodlands recorded by Furness Abbey during the Dissolution of the Monasteries 
(Cowper 1899, 283-4). This, together with the poor state of the local woods and 
complaints of trespass by the customary tenants of Hawkshead and Colton about 
the bloomsmithies, may have led to a local suppression being introduced on iron 
bloomsmithies in 1564, perhaps to allow the rejuvenation of the remaining 
woodlands.  

3.2.15 The more commercial and established bloomsmithies (such as previously owned 
by Sandys and Sawrey) were banned from operating. However, tenants were then 
required to pay a wood-rent or a ‘bloomsmithy rent’; for making charcoal (using, 
not the timber, but ‘only the shreadings, tops, lops and underwood’) and smelt iron 
for their own usage (Fell 1908, 106-7; Cowper 1899, 284; Brydson 1908, 61-2; 
Lund 2000, 44; OA North 2014, 26). The bloomeries, for domestic use, could be 
sited at or upon ‘any water, stream, pool or beck’ (ibid).  

3.2.16 Thus non-commercial iron-smelting was allowed in correspondence with the 
amount of charcoal gleaned from the woodland. These bloomeries were likely to 
have been small sites, perhaps seasonal and located where the woodlands were 
productive and water was available. Landowners may have formed partnerships to 
set up hearths on an annual basis (Fell 1908, 174). The bloomeries of the late 
sixteenth and early seventeenth centuries may have been like those of the 
bloomeries or ‘forgia itinerans’ of the medieval period. 

3.2.17 In this way, individual enterprise was endorsed and by 1616 when James I sold on 
the lands previously belonging to the Abbey, families such as the Sandys were 
now able to return to their commercial exploitation of parts of the woodlands and 
to buy those lands and begin to develop a more commercial and industrial scale of 
iron-smelting (Sandys of Furness after the Dissolution 2014). In 1618 a 
‘bloomsmithy’ was established at Cunsey Bridge (or possibly re-established; 
Section 3.2.20); a few years later there were bloomsmithies at Force Forge and 
Low Wood and perhaps at Blelham Tarn (Lund 2000, 43-4; OA North 2014, 27, 
60). 

3.2.18 The Bloomsmithy at Cunsey: it is thought that one of the three post-Dissolution 
bloomsmithies may have been at Cunsey; the document of 1549 refers to ‘Constey 
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Smythy’ (Fell 1908, 181-3). There is also an agreement dated 2 May 1550 (DDSa 
2/1) providing a direct reference to Cunsey Close...... agreement, between Thomas 
Sands of Grathwait and Christofer Sandes of Killyngton, which concerned ‘one 
cloyse lying nere the brode watter of Wenaundermyre called Consay close’, and 
included woods and a barn ‘nowe builded’. The property appears to have been sold 
for 46s 4d, and whilst its precise location and extent is unknown, ‘Consaye Close’ 
is also mentioned in a survey of 1567. This states that the property comprises 70 
acres of underwood and 500 saplings (Fell 1908, 108-10; OA North 2004, 6). 
These early documents do not provide any firm evidence for iron-working at 
Cunsey, but do establish that the land comprised a wooded enclosure and was 
owned by the Sandys. The Sandys were a local family of some significance, and 
one of their number, William Sandys the elder, who died between 1547 and 1549, 
has been described as the first individual ironmaster of Furness (Fell 1908, 256; 
OA North 2004, 7). 

3.2.19 It is likely that the Cunsey bloomsmithy was affected by the decree of 1564 
(Section 3.2.14), and there is little evidence to suggest that iron smelting continued 
on the site (OA North 2004, 6). Interestingly, evidence from investigations at Beck 
Leven, near Coniston Water, and Low Birker, in Eskdale, have indicated that the 
iron-working sites there converted to copper smelting throughout the duration of 
the decree (Davies-Shiel 2003, 3; OA North 2004, 6). 

3.2.20 The Bloomsmithy and Forge at Cunsey: the origins of the forge may be traced to 
March 1618, when William Wright acquired a lease of land from the Sandys 
family at Cunsey on which to build an ironworks (Phillips 1977, 37; Cowper 1899, 
285; DDSa 2/5). William Wright became ‘the leading figure of the seventeenth 
century Cumbrian iron industry’ (Phillips 1977, 36), not least for being the first to 
capitalise on the relaxation of the royal decree after 1616. It seems likely that 
Wright erected his ironworks at the site which was subsequently known as Cunsey 
Forge (OA North 2004, 7).  

3.2.21 A further lease, pursuant to that of March 1618, was issued on 2 September 1621 
by Katherin Sands of Grathwait to William Wright of Consay ‘hammerman’. The 
lease was for 18 years at £10 rent, and incorporated ‘two acres of ground by 
Consay Beck, with forge, other buildings, dam already made in the beck, banks on 
both sides of the dam, liberty to pound and stay the water, way to Consay mill and 
Windermeer [sic] water, liberty to lay timber, underwoods, ure (ore), coles, etc 
upon Consay mill field, to get ‘sodds and stones’ and ‘grubbe up’ woods and trees 
near the dam, with bloomsmithy and colehouse’ (DDSa 2/5). The details of this 
lease indicate that the site comprised a forge and a bloomsmithy as separate 
components (OA North 2004, 7).  

3.2.22 This lease of 1621 mentioned the ‘way to Consay mill and Windermere water’ 
(DDSa 2/5) perhaps referring to a track or road leading to Windermere. Mike 
Davies-Shiel records a fulling mill in connection with the Cunsey Forge site and 
this was at the base of slag heaps adjacent to the Beck (pers comm Ian Miller 
August 2016). The 1621 lease also mentioned the liberty to lay timber .... ore... 
coles etc on ‘upon Cunsay mill field’ implying the close location of the Consay 
Mill. Another document, a bargain and sale of 1628, refers to a water corn mill at 
Cunsey, but it is not known where this was sited, whether at Cunsey or High 
Cunsey (DDSa 2/29).  
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3.2.23 On 26 August 1622, an updated lease (DDSa 2/7) was issued to William Wright 
for 17 years at £9 10s rent. The premises and terms were similar to those of 2 
September 1621 (DDSa 2/5), but included the ‘liberty to convert blomesmithie to a 
syth milne’. It seems that there were some troubles with the details of the lease, 
however, as an award of 20 January 1622/3 refers to Christopher Philipson and 
three others acting as arbitrators in a dispute between Miles Sandys and William 
Wright (DDSa 2/6). Nevertheless, any problems appear to have been ironed out as 
an extension to the lease, with premises and terms remaining the same, was issued 
for 21 years at £10 rent on 27 June 1638 (DDSa 2/8). A notable clause within this 
lease, however, was a provision for purchase of the forge gear by Miles Sandys 
(OA North 2004, 7). 

3.2.24 Developments at Cunsey: the Finery and Chafery: there is evidence that quite 
early on Cunsey Forge may have been modified from being a bloomsmithy to 
working as a bloomforge. On 2 May 1639, an agreement between Gawen 
Brathwait esq and William Wright documents the proposed division of the forge 
(1639, DDSa 2/11). Under the terms, Gawen Brathwait was to have the ‘upper 
finerie’ and William Wright to have the ‘chafferie’ and ‘lower finerie’. 

3.2.25 The finery and chafery hearths have usually been associated with converting cast 
iron produced in a blast furnace to wrought iron (OA North 2004, 7), but it has 
been argued that in the Lake District the words refinery and chafery were 
accustomed usage for the bloomforge hearths and interchangeable with the old 
English terms bloom hearth and string hearth; the French terms refinery and 
chafery reflect the French design and build of the Lake District bloomforges 
(Awty and Philip 1979, 25, 33). The following paragraphs explain the technology 
of bloomforges in the Furness region.  

3.2.26 Bloomforge Technology in the Furness Region: the bloomforge (Plate 5), was 
developed in the seventeenth and early eighteenth centuries; it was a direct 
smelting process making wrought iron in larger quantities and thus requiring water 
power, higher temperatures, iron plated and deeper hearths and substantial 
frameworks for the complex mechanism of bellows and hammers (Industries of 
Cumbria 2014). These were constructed adjacent to running water in order to drive 
two or more water wheels (Awty 1977, 99; Awty and Phillips 1979; Industries of 
Cumbria 2014). Buildings were substantial enough to house the water wheels, the 
two sets of bellows, and the massive hammers with correspondingly large frames 
to support the mechanisms under a slate roof. The bloomforge furnaces were much 
deeper and were lined with iron plates; higher temperatures could be gained and 
the iron slags would then be run off as a molten liquid (ibid). A large storage area 
was also needed for the charcoal. The iron bloom was reheated and hammered in 
the bloom hearths and string hearths, or using the Lake District terminology in the 
finery and chafery hearths; these were similar to those hearths of the indirect 
smelting process undertaken in blast furnaces, which normally had an extra ‘pig’ 
aperture (Awty and Philips 1979, 25). 

3.2.27 A detailed study has been made of the technological process of two bloomery 
forges or bloomforges built in the first half and middle of the seventeenth century; 
one at Milnthorpe and the second at Force Forge. Both of these were built by 
William Wright in 1653 and 1621 respectively and so potential, and tentative, 
parallels can be made with the 'ironworks and forges' at Muncaster Head and 
Cunsey Forge which were also built by William Wright in 1636 and 1618 
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respectively (Section 3.2.20) (Awty 1977; Awty and Phillips 1979). Awty 
describes the ironworks at Force Forge and Milnthorpe as being fully mechanised 
for direct smelting (Awty 1977, 98); they had hearths, each with a pair of bellows 
operated by a water wheel. All these bloomforges had, eventually, refining and 
chafery hearths excepting Muncaster which was said to have had three bloomery 
hearths (Awty and Phillips, 1979, 29; Awty 1977, 99; Tylecote and Cherry 1970, 
71). Force Forge and Milnthorpe both had plated hearths (Awty and Phillips 1979, 
29) and it is possible that there was a plated hearth at Muncaster (Bowden 2000, 
46).  

3.2.28 A further water wheel also operated the hammer beam and drome beam (Awty 
1977, 99). The drome beam was first used in this country in Sussex and prior to 
that in France (Awty and Phillips 1979, 31-36). It might be helpful to recall that in 
this latter area there were also a number of fulling mills that contained large, 
complex and sophisticated mechanisms, which would have provided expertise and 
experience in the design of mechanised hammers for the forge. At Milnthorpe and 
Force Forge the drome beam was, arguably, similar to that illustrated in Denis 
Diderot's Encyclopedie of the late eighteenth century and from Richard Earlom’s 
engraving (Plates 5 and 6) (Awty and Phillips 1979, 31-36). The language of the 
component parts listed in the refurbishment and repairs at Force Forge and in the 
Milnthorpe accounts (Awty 1979, 29) indicate that these names were perhaps 
derived from the continental forges.  

 
Plate 5: An example of a bloomforge featuring a bellows, hearth and a drome beam hammer (by 

Denis Diderot 1751-72) 
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Plate 6: Richard Earlom (after Joseph Wright of Derby), 1773, An Iron Forge, mezzotint print  

3.2.29 Continuing Developments at Cunsey - the Finery and Chafery: in 1639 Cunsey 
Forge appeared to have been working as a bloomforge with two refinery hearths 
and one chafery hearth (1639, DDSa 2/11). An agreement, issued between 
William Wright and his son, Alexander Wright, and Rowland Dawson, on 20 June 
1647 (BD/HJ/89/8/4) provides some interesting details of the infrastructure present 
on the site at that date. It refers to ‘the fforge or Iron Works at Consey commonly 
called Consey fforge together with one dwelling house one coal house one stable 
one house for iron and all other houses buildings floodgates…’. There were, 
presumably, further leases, but upon the expiry of his lease in 1659, it appears that 
William Wright relinquished the Cunsey works (PL 6/22).  

3.2.30 A document of c 1650 between William Wright and Gawen Braithwaite of 
Ambleside refers to the 'upper fynerye harth' with 'coalhouses' (more than one) 
and 'ironhowse' (note just one). The agreement wasn't executed but the details of 
the buildings were probably correct (DDSa 2/12).  

3.2.31 On 19 October 1681, a partnership between Myles Sandys, a gentleman of 
Easthwaite, Richard Washington of Kirkby Kendall a whitesmith [sic], and 
Charles Russell of Cunsey, hammerman, refers to the business of making and 
selling iron at Cunsey Forge, with each agreeing to contribute £100 to joint stock 
(DDSa 38/1). The total amount would appear to represent a fairly substantial 
investment, and suggests that the partners had confidence in the business (OA 
North 2004, 8).  

3.2.32 A document issued in 1688, however, refers to the ‘bargain and sale of premises 
at Cunsey including forge and iron works’ (BD/HJ 89/2/3). The outcome of this is 
uncertain, although the date given would seem to coincide broadly with a change 
in the resident ironmaster at Cunsey Forge. At some point prior to 1711, moreover, 
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the forge is known to have been transferred into the joint ownership of William 
Rawlinson and John Machell, although the exact date is uncertain (OA North 
2004, 8). 

3.2.33 A lease issued on 2 October 1699 (DDSa 2/16) concerns the transfer of the site 
from Myles Sandys of Graythwaite to Oliver Sandys of Sawrey, for an annual rent 
of £40. The lease included ‘the parlour end of the dwelling house at Consey forge 
with chambers, gardens, low coal house the Chafery hearth’ with other liberties 
over dams, watercourses, tracks and timber, the use of a boat owned by Myles 
Sandys and gardens ‘situated on the north side of the said forge’ (OA North 2004, 
8). There are details concerning the use and repair of implements, and the fact that 
Myles Sandys held on to the forge hearth for himself.  

3.2.34 From 1665, ‘Charles Russell de Consay forge’ appeared several times in the 
Hawkshead parish register until 1690, which was the date of the last entry 
(Cowper 1897, 275). A lease of Cunsey estate and iron works (Z24), dated 11 
September 1750, mentioned John Russell of Force Forge, and was perhaps his 
previous posting, as the forge there had closed in 1744. An entry in the 
Hawkshead parish register, dated 12 August 1696, referred to Emanuell Ellattson 
‘de Consey forge’ (op cit, 370); earlier in the 1680s he had worked at Coniston 
Forge (Tyson 1989, 195). In 1703, Clement Holme of ‘Consey forge’ was entered, 
whilst John Massocks, who had been employed at Force Forge in 1680, appeared 
in the Hawkeshead parish entries of 1701 and 1703 (OA North 2004, 10). 

3.2.35 Archaeological Evidence for the Seventeenth and early Eighteenth Centuries at 
Cunsey Forge: this period encompasses the phases when there was potentially a 
bloomsmithy and then a bloomforge working at Cunsey Forge c 1618-1715, thus 
the evidence from the excavations of 2003 is important (OA North 2004, 19-20). 
The two excavated trenches revealed two north/south alignments of linear features 
and shallow post-holes perhaps for an insubstantial structure; further linear 
alignments of post-holes suggested other structures. A significant post-hole packed 
with large and medium-sized stones indicated the position of a large post perhaps 
supporting forge equipment; a second similar post-hole was 1.10m to the east. The 
fill of the first post-hole contained late seventeenth century and early eighteenth-
century pottery sherds (ibid). Two deposits of bright-orange heat-affected clay 
were found and may represent the vestiges of hearths. A further hearth may have 
been represented by two large stone slabs on either side of a patch of brittle heat-
affected clay (ibid). Much charcoal, ash, iron-working residues and smithing waste 
was revealed within the two trenches. These layers also contained late 
seventeenth-century finds (ibid). 

3.2.36 The Early Eighteenth Century and the Blast Furnace at Cunsey: a significant 
development in the iron industry of Furness was the introduction of the blast 
furnace during the early eighteenth century. In 1711 the Cunsey Company was 
founded by the Cheshire iron masters Daniel Cotton and Edward Hall and in the 
same year the Backbarrow Company was formed by William Rawlinson (of Force 
Forge) and John Machel (of Backbarrow) with two others (Stuart Crossfield of 
Plumpton and John Oliphant of Penrith) (OA North 2004, 8). The Backbarrow 
Company began the construction of a charcoal-fired blast furnace near to the site 
of the bloomforge at Backbarrow (BZ5) but retained Cunsey Forge (which was 
already owned by Rawlinson and Machel) (OA North 2004, 8). Cunsey Forge was 
perhaps intended for use as their refining forge for converting the pig iron 
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produced by the blast furnace at Backbarrow into wrought iron. During the 
eighteenth century bloomforges seem to have worked alongside the blast furnaces, 
perhaps in outlying locations such as Hacket Forge (Fell 1908, 198) and at 
Backbarrow (OA North 2014, 25) receiving the cast iron bars for reprocessing in 
the finery and chafery hearths or forges, into wrought iron (Industries of Cumbria 
2014). 

3.2.37 The Cunsey Company also erected a blast furnace in 1711, which was situated 
close to the outflow of Cunsey Beck to Lake Windermere. When the Backbarrow 
Company’s lease of Cunsey Forge expired in 1715 it passed into the hands of the 
Cunsey Company, who worked it as a refinery forge to process the pig-iron from 
the blast furnace on the Windermere shore (Fell 1908, 192, 247). The Cunsey 
Furnace was almost 1km from the Forge site, which was not an unusual situation 
as locations were often dictated by the available or suitable water supply (Gale 
1967, 25). 

3.2.38 The Refining Forge at Cunsey Forge: production figures for the period of the 
Backbarrow Company’s ownership (Table 1) demonstrate the significant 
contribution Cunsey Forge made to the region’s output of bar iron during the early 
eighteenth century. 
 

FORGE 1710 1711 1713 

Cunsey 68 36.5 43 

Backbarrow 36 12 - 

Force 23.5 7.5 26 

Hacket 19.5 11.5 - 

Table 1: Production of bar iron in tons (Fell 1908, 252) 

3.2.39 Archaeological Evidence from the period of the Refining Forge at Cunsey Forge 
(c 1715-1762): a significant stage in the development of the site was the 
construction of the principal stone building (11.49m by 6.46m) and the adjacent, 
contemporary, ore store building (5.5m by c 5.0m) (OA North 2004, 21-22). The 
principal building had an internal partition wall dividing the building into two, 
broadly equal, components and these were, it seemed, used for different functions. 
A coin of Queen Anne dated to 1714 retrieved from the fabric of one of the walls 
provided corroboration for the documented period of reconstruction of the site 
undertaken by the Cunsey Company in 1715 (ibid). Internal floors, part of a hearth 
and a stone structure, perhaps to support forge equipment, were also excavated. 
Whilst the considerable amount of iron-working waste present on the site indicated 
iron-working activity, it seems unlikely that the study area was the focus of the 
refining forge. A large area of in situ smithing waste suggested that secondary 
working of the iron took place here and it is tempting to relate these deposits with 
the ‘smithy tools’ mentioned in an inventory dated October 1757 (ibid). 

3.2.40 Blast Furnace Technology: the ‘indirect’ blast furnace which produced cast iron 
was developed in tandem with the direct-smelting bloomforges. Charcoal-fired 
blast furnaces made cast-iron which then had to be hammered or forged to process 
into wrought-iron (Awty and Phillips 1979, 25). In the blast furnaces higher 
temperatures were possible and a liquid iron was produced (but incorporating a 
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greater proportion of carbon), which could then be cast into moulds to form a 
strong, but brittle, iron product (Hall 2014). During the sixteenth and seventeenth 
centuries the cast-iron continued to be hammered into wrought iron as it was more 
easily malleable for the different products required and this was done in the finery, 
where the iron was first melted and oxidised (to draw out the carbon), and then in 
the chafery where the iron was beaten or forged into shape (Blair and Ramsey 
1991, 174). Wrought-iron and cast-iron were used for different purposes: wrought 
iron was more useful for creating tools, weapons, horse-trappings and larger 
structures such as bridges, while cast iron was good for cannon-balls, and other 
complex-shaped household objects (Hall 2014; OA North 2014, 19-20).  

3.2.41 It was not until 1694 that charcoal-fired blast furnaces were introduced into 
Cumbria, although by the middle of the eighteenth century there were some eight 
or nine blast furnaces in operation, including those at Backbarrow and Cunsey. 
The period saw the competitive buying up of mining leases, the development of 
old bloomforges and the pursuit of supplies of wood, charcoal and limestone 
(Bowden 2000, 7-9). A few bloomforges or bloomsmithies did continue in 
production during this period, but the blast furnaces were particularly successful 
because of the easy availability of good quality haematite ore, which needed less 
limestone flux (op cit, 47).  

3.2.42 The early blast furnaces were made of stone stacks with small hearths built within; 
such as at Backbarrow which was two foot square by two foot deep (Industries of 
Cumbria 2014) (Plate 7). Within the stack, the iron ore, charcoal, and limestone 
would have been loaded, in specific proportions, layer by layer, and then heated to 
very high temperatures to actually melt the ore. The molten iron and slag were 
collected in a crucible at the base of the stack and the iron was allowed to flow out 
for collection (ibid).  

3.2.43 In order to convert the cast iron produced from the blast furnaces into wrought 
iron (the preferred product) the refining forges and chaferies became part of the 
process. The refining forges were often located at the blast furnace (and one 
furnace could provide work for up to five forges) but might be sited at other earlier 
iron-making places; the iron bars could be transported to outlying forges for 
hammering and chafing (Bowden 2000, 47, 67; OA North 2014, 20). The forge 
would have three parts; the finery hearth, the chafery hearth and the tilt hammer 
driven by water power (Bowden 2000, 67). 
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Plate 7: Backbarrow blast furnace 

3.2.44 Protracted Closure: upon the expiry of the Cunsey Company’s lease in 1750, the 
forge and furnace are thought to have passed into the hands of the Backbarrow 
Company, but neither the blast furnace nor the forge were worked after this date 
(Fell 1908, 193). Fell states that they were partly dismantled in 1760, and 
demolished in 1800; however, Awty (1964, 20) reassessed the evidence cited by 
Fell, and concluded that the Cunsey works may not have been transferred to the 
Backbarrow Company until 1762. This is corroborated in part by a lease of 1750 
(DDSa 38/4), which refers to the lease and release of Backbarrow, Force, 
Leighton, Burblethwaite forges, and New Forge at Stony Hazel, but makes no 
reference to Cunsey Forge. Moreover, Edward Hall and Daniel Cotton appear as 
suppliers of pig iron from Cunsey to the Stour Partnership between 1746 and 1755 
(Ince 1991, 117), which led Riden to suggest that the furnace was not blown out 
until c 1755 (Riden 1993, 109). Whilst this does not provide firm evidence of bar 
iron production in the forge, it seems unlikely that this branch of the works would 
have closed before the furnace. This is perhaps corroborated by an inventory of 
stock (DDSa 2/26) and an inventory of goods (DDSa 2/27) at Cunsey Forge, 
which were compiled on 16 October 1757. These comprehensive inventories 
suggest that the forge equipment was being scrutinised, perhaps with a view to 
selling or relocating the equipment. 

3.2.45 In 1818, the Backbarrow Company was bought out by Harrison, Ainslie and 
Company who, in 1824, inherited the Cunsey site as part of the Backbarrow 
Company’s concerns (Fell 1908, 209). The absence of Cunsey Forge from 
Christopher Greenwood’s ‘Map of the County Palatine of Lancaster’ (1818), 
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suggests that little remained of the site for Harrison, Ainslie and Company to 
inherit, and Fell notes that the Backbarrow Company ‘had to pay a considerable 
sum for dilapidations’ (ibid). 

3.2.46 Later developments: the commercial trade directories provide limited information 
of the nineteenth and twentieth century history of the site. Early trade directories, 
such as those of Pigot and Co (1828), and Parson and White (1829), do not refer to 
any commercial activity at Cunsey other than William Studholme’s bobbin 
manufactory (Parson and White 1829, 715). Slightly later directories refer to 
Joseph Swainson of Cunsey, who was ‘extensively engaged in the business of 
preparing basket rods and hoops’, but make no mention of iron-working in 
Cunsey (Mannex 1849, 423). The same picture is presented in 1868, with the only 
commercial entry for Cunsey being ‘a hoop maker’s establishment, carried on by 
Mr Joseph Swainson’ (Mannex 1868, 432), whilst a later edition shows another 
bobbin manufactory, that of Joseph Robinson, to have been established (Mannex 
1882, 307). The directories of Isaac Slater of 1851 and 1855 present a similar 
picture, with the only commercial activity in Cunsey being restricted to John and 
Joseph Swainson’s basket and hoop making, and Christopher Fell, bobbin turner. 
A directory of 1911 lists William Brockbank as a wood hoop maker, and gives his 
address as the Old Forge, Cunsey (Bulmer 1911, 343-4). This is the only 
indication of activity on the site provided by the trade directories, and it would 
seem that Brockbank’s enterprise was short-lived; Kelly’s directories of 1913 and 
1924 make no mention of Cunsey, and the only Brockbank listed is a farmer at 
Low Satterhow (Kelly 1913, 434). 

3.2.47 Information obtained from the census returns has provided more details of the site. 
The returns for the 1871 Census (RG10/4247) indicate Cunsey Forge to have been 
occupied by John Askew, his wife Catherine, and their son John. John Askew, 
senior and junior, are both recorded as ‘labourers’. A separate entry, for Margaret 
Jackson, also credits her as residing at the ‘Old Forge’. The 1891 Census 
(RG12/3481) is less informative; John Askew junior is listed, and is recorded as a 
‘hoop maker’, but no address other than ‘Satterthwaite’ is given. The census 
returns for 1901 (RG13/4009/6) make no mention of the forge, suggesting that it 
may have been unoccupied; the returns do show that one property in Cunsey was 
unoccupied. However, Bulmer’s Directory would suggest it to have been re-
occupied by 1911.  

3.2.48 Cowper in 1899 says that at Cunsey Forge ‘there remains a charcoal stone barn, 
remains of a mill-race and, it is said, circular hearths’ (Cowper 1899, 287). Fell 
describes the site as comprising ‘a cottage and some outbuildings, standing close 
to the site of the old works’ (Fell 1908, 193), presumably referring to the buildings 
within the study area. 
 

3.3 MAP REGRESSION 
3.3.1 Historic county maps of the sixteenth to eighteenth centuries: during the early 

post-medieval and eighteenth century period the maps of Lancashire, for instance 
that of Saxton’s map of 1576 and Speed and Hondius dated to 1610, showed what 
were to contemporaries the significant places (Plates 8 and 9); Hawkshead, the 
market town and within its parish, the Claife and Satterthwaite townships, and 
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Graythwaite (a part of Satterthwaite) (www.geog.port.ac.uk). Graythwaite was 
notable as it had been a chapelry, disused by 1722 (Speed and Hondius 1610). 

 
Plate 8: Extract from Christopher Saxton's map of Lancastriae, 1576 

 
Plate 9: Extract from map by Speed and Hondius of 1610 
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3.3.2 Cunsey Beck was on the boundary between Claife and Graythwaite (part of 
Satterthwaite) but was not noted on Saxton's wonderfully detailed map of 1576. A 
lease of 1618 for Cunsey Forge mentions the ‘way to Consay mill and 
Windermere water’ perhaps referring to the track or road leading to Windermere, 
but it is not known where the mill was located (Section 3.2.21). 

3.3.3 William Brasier, 1745, Map of Furness (Plate 10): this was a carefully 
delineated map with place names, roads and geographical detail. It depicts the 
words Cunsey Furnace along a wooded area on the shore of Windermere and on 
both sides of Cunsey Beck as if to imply that the Furnace was not an iron-working 
site operating in isolation but also managed large areas of woodland. No buildings 
were marked in this area of woodland. There was no north/south road from Low 
Cunsey to High Cunsey and Sawrey along the Windermere shoreline (or bridge or 
crossing over Cunsey Beck until north of Out Dubs). There was an east/west road 
south of the Beck from Windermere joining the north/south road from Newby 
Bridge going west of Esthwaite to Hawkeshead. On this east/west road was a 
junction for a small length of road leading south-west to the approximate location 
of Cunsey Forge (presumably to approach the Forge from the Furnace). 

 
Plate 10: Extract from Map of Furness by William Brasier, 1745 
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3.3.4 Thomas Jefferys, 1770, Map of the County of Westmoreland (Plate 11): Jefferys 
marked on his map a hamlet or building north of the beck and south of the beck, 
there was another building or hamlet south-west of this (possibly where Low 
Cunsey Farm is now) east of the new north/south road from perhaps Graythwaite 
and Newby Bridge to High Cunsey. There was a road marked south of, and 
parallel, to the beck leading to a place marked as Eoll H (perhaps in the Eel House 
shown on the 1st edition OS map of 1851). This road may have passed the north 
side of the Forge, but there was no access road marked. 

 
Plate 11: Extract from Thomas Jefferys' map of 1770, Map of the County of Westmoreland 

3.3.5 William Yates, 1786, Map of the County Palatine of Lancaster (Plate 12): Yates 
also depicted a crossing of Cunsey Beck on the north/south road from 
Graythwaite and Newby Bridge to High Cunsey. The whole central part of the 
east/west road from Cunsey Bridge to Eel House was not marked on Yates’ map 
of 1786 although the west and east ends were (perhaps implying that the road was 
disused as the Forge had been partially demolished by 1750; the road was shown 
as a track on the 1st edition OS map of 1851). Yates' map also showed Cunsey as 
a small rectangle on the west side of the north/south road a little way on the 
northern side of the beck. Cunsey House was a rectangular building in the 
woodlands to the north of the Beck and east of a ‘Y’-shaped road junction (it was 
a seventeenth-century building now known as High Cunsey Farm). It should be 
noted that on Crosthwaite's map of 1783 and on the 1851 OS map there was a 
Cunsey House a short distance south of Cunsey Beck and Cunsey Bridge, this is 
now called Low Cunsey Farm). To the south of the Beck, and on the eastern side 
of the north/south road was a rectangular building marked Low Cunsey. Also on 
Yates' map an interesting, but not easy to read, label Cunsey ?? west of the 
north/south road and on the south side of the beck in the approximate position of 
the earlier Forge. 
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Plate 12: Extract from William Yates' map of 1786, Map of the County Palatine of Lancaster 

3.3.6 Nineteenth-Century Maps of Lancashire: only Low Cunsey and Cunsey House 
were marked on Greenwood's map of 1824. By the time of Hennet's map of 1829 
(Plate 13) the sole buildings referenced along Cunsey Beck were the Bobbin Mill 
and Lower Cunsey House labelled on the shores of Windermere north of the 
Beck. Ford's map of 1839 (Plate 14) depicts two unlabelled buildings on the north 
side of the Beck. 

 
Plate 13: Extract from map by G Hennet, 1829 
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Plate 14: Extract from map by Ford, 1839 

3.3.7 Eighteenth-Century Maps of Windermere: there were, in the eighteenth century, 
many more detailed maps of Windermere and the landscape to the west; three 
maps or plans feature Cunza Furnace: a map by Peter Crosthwaite of 1783 (Plate 
15) had Cunza Furnace on the south shore of Cunsey Beck and Cunza House to 
the south-west (in the same position as that of the 1851 OS map). James Clarke's 
map of 1787 (Plate 16) also marked Cunza Furnace on William Rawlinson's land 
south of Cunsey Beck and east of the north/south road from Newby Bridge to 
Cunsey Bridge. Three buildings were arranged in the woodlands to the west of 
this road, unlabelled (and may have been stylistically placed). An estate map of 
1804 (Plate 17) details Cunza Furnace as being south of Cunsey Beck and Cunza 
House to the south-west of this. Just west of Cunza Furnace, on the north side of 
the beck, and west of the north/south road a building with a small attachment was 
depicted, but without a name. There were no further markings south of the beck. 
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Plate 15: Extract from An Accurate Map of the Grand Lake of Windermere by Crosthwaite in 1783 

 

 
Plate 16: Extract from Map of the Southern Part of the Lake Windermere and its Environs, by James Clarke, 

1787 
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Plate 17: Extract Estate Map of c 1804 (DCU Estate Plan 10) 

3.3.8 OS map - 1:10,560 of 1851 (Plate 18): this map depicts Cunsey Bobbin Mill, and 
its mill race from the bridge, on the south bank of Cunsey Beck. The Bobbin Mill 
comprised two large roofed buildings and to the south-west was a complex of 
yards or unroofed buildings, four small roofed rectangular sheds or buildings and 
one possible bin, and encircling tracks. It is possible that this complex may have 
been where the blast furnace was originally sited, although it was a little distance 
from the mill race. At the Bobbin Mill, a wooden bridge crossed the beck with a 
track from there to the quay. Along the beck westwards was Cunsey Bridge and 
its weir (and then a distance south of this was Cunsey House). The Blast Furnace 
was not marked (it was not operated during the second half of the eighteenth 
century, and was demolished in 1800) but further to the west along Cunsey Beck 
was The Forge.  

3.3.9 The Forge (a part of the original complex of early post-medieval buildings at 
Cunsey Forge) comprised two long, low buildings connected by a covered way or 
small building, all evidently still roofed. A little to the north were three small 
rectangular buildings similarly aligned, and again all roofed. The northernmost of 
these was divided into two; closer to the north side of the Forge, and parallel to 
The Forge, was one unroofed building with an unroofed extension on the north-
east corner. At the west end of The Forge was a square enclosure or yard, building 
or perhaps a reservoir. To the south-west of the Forge was a footpath (leading 
directly to the Forge from roads to the south of Furness) and there was a footpath 
to the north towards the ford on the beck (east of this was the unroofed building). 
Just west of the Ford was marked a footbridge. This track and the footbridge may 
have been to provide access from ‘Machell Coppice’, situated on the northern side 
of Cunsey Beck (OA North 2004). East of the Forge an area of alternate stippling 
was depicted which may have been to represent the 'finger dumps' of the slag tips 
extending south-eastwards and parallel to the beck (ibid).  
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Plate 18: Extract from OS map, 1:10, 560 of 1851 

3.3.10 To the west of the whole complex was a small beck or water course flowing from 
the south-west into Cunsey Beck; it was still a short distance from the forge 
buildings but to access a flow of water from the small beck there may have been a 
leat or artificial water course. This possibly fed into the depression, millpond or 
perhaps a reservoir depicted at the north-western corner of the working area of 
The Forge (op cit, 15). Excavations in 2003, however, showed that the water for 
the forge may have been diverted from Cunsey Beck itself via the head race 
identified (ibid). Further upstream along Cunsey Beck was marked a weir (which 
was associated with an eel trap); it is possible that this weir formed part of an 
earlier system for managing the flow of water downstream to the Forge reservoir. 

3.3.11 Between the Forge and Cunsey Bridge, on the north bank of the Cunsey Beck, 
was depicted a road or track beginning at an island in the beck just east of The 
Forge and stopping at the bridge (this can just be discerned in the OS 1890 map). 
There was also a track further north of the beck through the woodlands to the 
bridge and quay. On the southern side of the beck, and north of the main Forge 
buildings, and north of the postulated spoil tips, was a track leading to Cunsey 
Bridge. 

3.3.12 OS map 1:2,500 of 1891 (Plate 19): this map demonstrated how much of the site 
was no longer being used; the two main buildings of the Forge were unroofed and 
no longer labelled. The three, possibly four, smaller buildings were also unroofed. 
A building north of the north-west corner of The Forge seemed to be a new 
addition built after 1851 but was, by 1890, unroofed. The footpath and ford were 
marked although the footbridge was by this date absent. The working area of the 
Forge was by this date depicted as woodland, although the area east of the forge 
buildings was not wooded (perhaps due to the presence of the slag heaps). By 
contrast the buildings of the Bobbin Mill were mapped in detail, with associated 
enclosures, yards, tracks, weirs and water courses. On the OS map of 1851 it 
appeared that the Forge buildings were very much functioning buildings. 
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Plate 19: Extract from the OS map 1:2,500 of 1890 
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4.  TOPOGRAPHIC SURVEY 

 
4.1 ‘THE FORGE’ RANGE OF BUILDINGS 
4.1.1 Prior to the current clearance of demolition material within the central area of the 

site the most visible architectural remains of the complex consisted of a single 
wall on the north-eastern side of a field on the edge of Cunsey Wood. This 
comprised the surviving remains of the south-west wall elevation of a north-
west/south-east-orientated range of four buildings/structures forming ‘The Forge’ 
as depicted upon the historic OS mapping (Plate 18). The main structure was 
demolished in the 1980s and has been subject to previous archaeological 
investigations in 2003 (OA North 2004) (Plate 20). The range of buildings 
comprised remnants of the ‘Forge’ building/later farmhouse, an ore store and 
storage barn (Sites 14-17) (Fig 5). A small enclosure to the south-east was 
depicted on the First Edition OS mapping as cultivated, and possibly related to 
gardens associated with nineteenth-century domestic use of the complex (Site 
14a).  

 
Plate 20: South-west elevation of the ‘Forge’ building 

4.2 BLOOMFORGE WORKING AREA 
4.2.1 The main focal point of the current excavations lay within a slightly sunken sub-

square depression located some 10m north of the partially demolished ‘Forge’ 
range of buildings. The site was subject to open area excavation and a more 
comprehensive description of the excavation results is presented in Section 6. The 
depression measured approximately 21 x 14.5m in extent, and lay between 1.25 x 
1.5m below the current ground level of the floors within the ‘Forge’ building 
range (Sites 14-17). The depression was defined by steeply sloping banks to the 
north-east, north and west, and was skirted by the route of a narrow trackway 
(Site 8) to the east. Prior to excavation there was only slight evidence for retaining 
walls on the west and south sides of the depression. To the south of the depression 
the area is bounded by a flat area located above a retaining wall, this measures 
approximately 10.4 x 5.2m. This platform, roughly on a level with the floors in 
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the ‘Forge’ range, may be a yard depicted adjacent on the historic OS mapping 
(Site 3; Plate 18).  

4.2.2 Buildings: the sunken depression contained stone-foundations of two small 
buildings, both of which were possibly shown on the OS First Edition historic 
mapping (Sites 1 and 2; Figs 5 and 6) (Plate 21). The northernmost building (Site 
2: Plate 22) is a small, two-celled, rectangular structure located in the northern 
corner of the sunken depression. It measures approximately 5.5 x 3m in extent and 
is orientated on its long axis in a south-west/north-east. The majority of the 
structure has collapsed, with wall elevations surviving slightly better on the north-
west and north-east where the structure was enveloped by later spoil waste. The 
southern building (Site 1: Plate 21) was more fragmentary and comprised wall 
remnants consisting the south-west corner of a small rectangular building (4.4m 
by 3.2m in extent) surviving as part of a retaining wall for a platform to the south 
(Site 3). The long axis of the building was also orientated south-west/north-east 
and the north-east end was exposed as low foundations which were initially 
interpreted, prior to excavation, as being the footings of a wheel pit; however, 
excavation revealed this actually to be the foundations of the gable end of the 
building. 

 
Plate 21: Building 1 with platform 3 behind 
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Plate 22: Building 2 looking north-east 

4.3 WATER MANAGEMENT 
4.3.1 Reservoir and Dam: the complex is served by a well-defined water management 

system to provide motive power originally via several water wheels. The 
surviving surface evidence prior to excavation was for a large dammed reservoir 
(Site 5) located upstream on Cunsey Beck feeding a headrace running into the 
complex from the north-west (Site 4), by means of covered drains and outflowing 
downstream to the south-east in a tailrace (Site 11). The reservoir is located at the 
southern end of a parcel of woods called Dam Close on the historic OS mapping 
(Plate 18 and Fig 4). It consists of a sub-triangular-shaped area straddling the 
present course of Cunsey Beck. It measures approximately 82 x 61m at maximum 
extent (Site 5). At the downslope, eastern end, the reservoir has a breached dam, 
which is north/south orientated and generally flat-topped embanked structure 
measuring in total 65m long by 16.5m wide, surviving up to over 2m high at the 
south end. The southern part of the dam (Site 6a) extends north from a series of 
spoil heaps, which suggests that processing waste from earlier periods of site use 
was used in the construction of the dam. There is a central breach in the dam 
where the present course of Cunsey Beck cuts through it; on the north side of the 
beck is a shorter, and less well-preserved, linear section of dam surviving (Site 
6b) running up onto a steep south-facing hillside. The southern section of the dam 
has a small section of retaining wall on the northern end where is meets Cunsey 
Beck (Site 6c). The wall consists of well-dressed squared stones; at present it is 
uncertain if this is part of the internal construction of the dam, where it has been 
slighted, or if it is a foundation footing for the southern side of a footbridge, 
which was depicted in this general location on the First Edition OS mapping 
(Plate 18). 

4.3.2 Headrace: the surviving earthwork evidence for a water channel/headrace (Site 
4b) exits on the southern corner of the reservoir at the foot of the south end of the 
large dam embankment (Plate 24). The headrace consists of a deep, linear, rock-
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cut channel cutting through the natural bedrock and descending to Cunsey Beck in 
the north-east. This natural ridgeline would have made construction of the dam for 
the reservoir easier, and also would have provided some height for the headrace to 
run down into the depression containing the working area, which is nestled in the 
lee of the south side of this ridge. The channel is orientated north/south before 
curving slightly to the south-east at its southern end; it measures approximately 
30m long by 5m wide and is cut over 2.5m deep into the ridgeline. The channel 
enters the sunken depression/working area at the south-western corner (Site 4a). 
There is slight evidence for several small sections of surviving retaining wall 
located at the base of either side of the channel. There is, in addition, a short 
section of low retaining wall located upslope to the west of the channel, which 
may relate to a buried structure on the hillside, or possibly another channel. 

 
Plate 23: Rock-cut headrace (Site 4b) looking south-east towards the working area 

4.3.3 There are surface indications of a curvilinear section of channel (Site 4c) running 
east from the centre of the headrace channel. This skirts around the north side of a 
relatively large, horseshoe-shaped, mound of spoil to enter the northern end of the 
sunken depression/working area (Plate 24). The identification of two channels 
upstream of the Forge complex would suggest either that there were two water 
wheels being powered on the site, or that one of the channels merely served as a 
bypass channel to carry water through the site when the water wheel(s) were not 
in use. 
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Plate 24: End of the headrace / bypass channel (Site 4a) and retaining wall on the west side of the 

working area 

4.3.4 Tailrace: water entering the central sunken depression/working area was 
presumably carried through the area, possibly on wooden launders so that the head 
of water could serve overshot water wheels. Bypass channel(s) would also be 
needed to carry water through the complex. Prior to excavation none were evident 
on the ground, but one, linear stone-capped, culvert was identified running 
through the area during the present excavations (Section 6). This water channel 
exited the south-east end of the sunken depression/working area via a small stone-
capped outflow (Site 11a) which fed into an open tailrace channel transporting 
water away from the complex to the south-east where it rejoined Cunsey Beck 
some 55m distant. The channel has expanded slightly into a pool of water where it 
had been overlain by a modern spoil heap (Site 12b) consisting of demolition 
rubble from the felling of the ‘Forge’ range of buildings. 

 
4.4 SPOIL AND WASTE PRODUCTS 
4.4.1 The sunken depression/working area excavated during the present phase of 

investigation is located on the south/west side of Cunsey Beck. Given the limited 
space on this sloped flank of the beck the working area is surrounded by a 
considerable build-up of spoil/waste material immediately adjacent to it. There is 
no clear surface evidence for spoil heaps extending on the north side of the beck, 
and into the open fields to the south. The site (and spoil heaps) are limited to a 
narrow neck of wooded land running between Cunsey Wood and Little Ore Gate. 

4.4.2 The spoil/waste material lay in three distinct zones on the site and there is clearly 
some considerable time-depth in the phasing of waste management on the site, 
evident just from visible surface evidence. The first area (Site 13) is, 
counterintuitively, located upslope to the north of the sunken depression/working 
area. The south-west/north-east-orientated ridgeline has been modified with the 
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build-up of spoil on top of it, and this is most evident in the southern part of the 
dam where there is a steep-sided horseshoe-shaped spoil heap located above the 
working area. There is also a substantial, flat topped spoil mound on the north-
eastern side of the depression, edged by a steep scarp slope, which was retained at 
the base (seen in the excavation (Section 6)) by a low wall of mossers (furnace 
bases). To the south-east of the site, on the east side of the trackway running past 
the ‘Forge’ range of buildings, there are further large spoil heaps (Site 12a) 
located on the slope above the south side of the tailrace. It is uncertain how much 
of this material is associated with waste from metal production on the site and 
how much is building demolition material / later dumping; certainly, there is at 
least one spoil mound of modern demolition material from when the ‘Forge’ was 
demolished in the early 1980s (Site 12b). 

4.4.3 The most interesting area of spoil lay to the east of the main working area and 
adjacent to the west bank of Cunsey Beck (Site 9). It comprises a large, flat-
topped, apron of spoil material measuring 39 x 30m in extent and set over 1m 
above the water level of the beck on the east side (Site 9a). Geophysical survey 
results suggest that this apron contains the archaeological deposits for several 
bloomery/iron working sites (Section 5) and possible structural remains. There are 
two slight mounds located on the northern end of the apron which may, or may 
not, be related to sub-surface bloomery deposits (Sites 9b and 9c). The southern 
end of the apron also has a sunken depression of, at present, unknown date or 
function (Site 9d), but which may tentatively relate to the base of a structure. The 
apron is overlain on the west side by a series of three long, thin, and slightly 
curvilinear finger dumps of spoil material (Sites 9e-g). These each measure up to 
a maximum of 19m long by 9m wide and 0.6m high, and clearly relate to one of 
the final phases of processing on the site. They comprise several barrow runs of 
dumped material consisting of obvious pieces of mossers and vitrified kiln 
structure which is visible on the surface. 

 
4.5 ACCESS TRACKS AND OTHER FEATURES 
4.5.1 The woodland surrounding the bloomforge complex, comprising Cunsey Wood, 

Little Ore Gate, Dam Close and Machell Coppice contain numerous sinuous 
access trackways, that are depicted on the historic OS mapping (Plate 18). 
Historically, the trackways would give access to woodland coppice compartments 
within larger managed woodlands (OA North 2014). The narrow neck of 
woodland containing the site has two trackways running through it. The larger of 
the two, orientated south-east/north-west runs through the centre of site dividing 
the range of the ‘Forge’ buildings from the other earthworks of the complex. A 
further slightly sunken trackway (Site 8) runs north-north-east from the ‘Forge’ 
building range in the direction of Machell Coppice and also giving access into 
Dam Close. It crosses the east side of the sunken depression/working area, over 
the culverted tailrace (Site 11a) and runs down between the spoil heaps (Sites 9 
and 13) for a distance of 60m to a ford crossing Cunsey Beck, which is depicted 
on the historic OS mapping (Plate 18 and Fig 5) and consists of a shallow pool 
basin located between two low natural bedrock weirs/falls. They do not appear to 
have been modified for water management purposes. 
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4.5.2 There is a single potential charcoal burning platform (Site 7a) located in the 
undergrowth on the steep south-facing hillside on the north side of Cunsey Beck. 
It measures approximately 15m in diameter (Site 7a), and is typical of other such 
woodland management sites distributed liberally through the surrounding 
woodland. The surrounding woodland would presumably have been managed as 
coppice woodland for the production of charcoal to fuel the bloomeries and later 
bloomforges in the region. 
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5.  GEOPHYSICAL SURVEY SUMMARY 

 
5.1 SUMMARY RESULTS 
5.1.1 Introduction: A full report of the geophysical survey is presented as Appendix 1, 

and presented here is a summary of the results.  
5.1.2 The Fluxgate Gradiometer surveys covered a total area of 1,164 m2 within three areas – 

Areas 1, 2 and 3, with a further 300m2 of detailed survey undertaken in Area 2 (Plate 
25).  

 
Plate 25: Location map for the three areas 
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5.2 AREA 1 
5.2.1 Area 1 covered the main working area of the site (Fig 3 and Plate 25), it extended 

up the steep slopes on both the north and south sides of the area. Unfortunately, the 
level of modern rubbish on the site, including metal objects, dumped within the 
working area means that the plots were very difficult to interpret. 

5.2.2 The interpretation of the plots of this area is shown on Plate 26. There are two, 
roughly rectangular, areas of magnetic disturbance (Anomalies A and B) which are 
at an angle to the obvious buildings on the site and the stone walling along the 
north-western side of the survey area. Anomaly A also extends up the steep slope 
on the south-western side of the site, possibly suggesting that these anomalies relate 
to the modern dumping.  

5.2.3 Two less-defined anomalies (Anomalies C and D) probably relate to the leat 
crossing the site as they align with the physical remains of the features on either 
site of the working area. 

 
Plate 26: Interpretation plot for Area 1 
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5.3 AREA 2 
5.3.1 Area 2 covered the platform above the river and comprised an area with ‘finger 

tips’ running back from the main working areas. The topography of this area 
suggests that the tips were secondary features, partly sealing any activity on the 
platform.  

5.3.2 The grey scale plots for this area (Plate 27) showed much more consistent magnetic 
anomalies including two areas where the magnetic values recorded were beyond 
the range recorded by the FM 36 gradiometer. It was therefore decided to resurvey 
the majority of Area 2 at a higher resolution in order to define the possible features 
as accurately as possible. The results of this survey are discussed below. 

5.3.3 Area 2 Detailed Survey: corresponding with three of the four squares in Area 2, 
this survey was carried out with a sample interval of 0.25m along transects 0.25m 
apart (Plate 27). Two marked areas of high magnetic values were recorded as 
Anomalies E and F. Anomaly E is approximately 3.6 x 2.8m in size with the core 
of the anomaly reaching vales above 2047nT above the background. The colour 
contour plot (Plate 27) clearly shows the size of the positive zone; however, the 
negative zone is less clear and is probably partly obscured by later dumping. There 
is a possible negative zone to the north of the positive zone which may relate to a 
dipolar anomaly; however, this is not clear. Anomaly F also has a core area with 
readings above 2047nT defining an area 3.4 x 3.1m in size. The colour contour plot 
clearly shows the positive zone; however, the negative zone to the north appears to 
run outside the survey area. These anomalies are probably marking the locations of 
bloomery furnaces (Plate 28). A third possible furnace (Anomaly G) was located in 
the north-western corner of the plot. This is less well defined, but appears to form a 
consistent anomaly on the colour contour plot (Plate 27), although no clear negative 
zone can be determined. 

5.3.4 There appear to be two linear anomalies within the data (Anomalies H and I). 
Anomaly H is better defined than Anomaly I and is more likely to be the result of 
an archaeological feature, possibly a ditch later filled by slag, and possibly defining 
the southern extent of the site. Anomaly I is less well defined, however, it has some 
features that are similar to Anomaly H. 
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Plate 27: Detailed Survey of Area 2 

 
Plate 28: Interpretation of the Detailed Survey of Area 2 
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5.4 AREA 3 
5.4.1 Area 3 was located within the field to the south and west of the buildings excavated 

in 2003 (Miller 2005). A single 10 x 10m square was investigated as the quantity of 
metal objects dumped in the field, adjacent to the building, meant that is was not 
possible to extend this area. No clear magnetic anomalies were located within this 
survey, and although three anomalies (Anomalies J, K and L) were defined no clear 
pattern could be determined. These anomalies are not of a character, nor magnetic 
value, to suggest significant metalworking activity on this side of the boundary 
defining the edge of the woodland. 

 

5.5 CONCLUSIONS 
5.5.1 It is a fundamental axiom of archaeological geophysics that the absence of features 

in the survey data does not mean that there is no archaeology present in the survey 
area only that the techniques used have not detected it. The level of disturbance 
within the main working area of iron working complex (Area 1) means that it was 
not possible to define consistent anomalies within this area, with the exception of 
two linear anomalies which are assumed to mark the line of the leat. Similarly, the 
survey in the field (Area 3) suggests that significant iron working did not extend 
beyond the boundary of the woodland. The platform above the Cunsey Beck (Area 
2), however, would appear to be a focus for iron working activity with at least two, 
and possibly three, large anomalies. These would appear to be from an earlier phase 
of iron working activity as the spoil heaps from the main phase of activity partly 
seal the platform. There are also two possible linear features within the data which 
may relate to the earlier activity on the site. 
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6.  EXCAVATION RESULTS  

6.1 INTRODUCTION 
6.1.1 The intrusive investigation of Cunsey Forge entailed the excavation of a large area 

across the central part of the metal-working complex (Trench 1), coupled with the 
excavation of three small trenches placed across the highly magnetic anomalies on 
the raised bank between the spoil tip and Cunsey Beck that were identified during 
the geophysical survey (Trenches 2-4; Fig 3 and Plate 28). The principal objective 
of the investigation was to establish the presence, extent, significance and, where 
possible, the date of buried archaeological remains; it was acknowledged at the 
onset of the project that the time and financial resources were insufficient to 
attempt the complete excavation of this immensely significant industrial heritage 
asset. Another important objective of the project was to remove the modern 
detritus, including hazardous waste such as asbestos, which had been dumped 
across the site during the twentieth century. This material was removed by a 
specialist contractor as an initial stage of the project, and was carried out under 
close archaeological supervision.  

6.1.2 Following the clearance of modern detritus, a mechanical excavator was employed 
to remove the overburden from the site to enable the area of the main excavation to 
be determined (Plate 29). The following narrative provides a summary of the 
results obtained from the excavation.  

 
Plate 29: Mechanical clearance of overburden from Trench 1 

6.2 TRENCH 1 
6.2.1 Phase 1 (Medieval Bloomery): no firm evidence for medieval iron-working was 

recovered from the excavation of Trench 1; however, this may be anticipated given 
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that the investigation did not involve the complete excavation of the site, and the 
earliest levels were not exposed.  

6.2.2 Phase 2 (Bloomforge 1618-1715): in the absence of any positive dating evidence, 
or a robust stratigraphic sequence, none of the excavated structural elements or 
archaeological deposits could be firmly attributed to the documented use of the site 
as a bloomforge during the seventeenth and early eighteenth centuries. However, 
there is considerable potential for buried remains from this early phase of industrial 
activity to survive across the site, and it is likely that certain features present on the 
site originated during the seventeenth century, including the millpond to the north-
west of the excavation area, and the rock-cut channel that almost certainly formed a 
headrace from the millpond to a waterwheel within the forge. It is thus possible that 
the area investigated via Trench 1 contained a waterwheel during this period, 
although this awaits confirmation.  

6.2.3 Phase 3 (Refining Forge 1715-50): a significant stage in the development of the 
site was the documented reconstruction of the site as a refining forge in 1715. This 
was used, in conjunction with the Cunsey Blast Furnace, to refine cast iron into 
wrought iron. Archaeological excavation undertaken in 2002 revealed the footings 
of a building which was almost certainly built during this period, and the majority 
of the archaeological remains exposed during the excavation of Trench 1 may be 
attributed to the documented reconstruction of the site as a refining forge. 

6.2.4 The principal components of the refining forge revealed within Trench 1 comprised 
at least one (and probably two) waterwheel pits, the stone-built foundations for 
mechanical bellows in the north-eastern part of the excavation area, an anvil base 
associated with a trip hammer, retaining walls composed almost entirely of 
mossers, and a thick surface of indurated metal-working waste that derived from 
the refining process (Plate 30). 
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Plate 30: General view looking north-east across Trench 1 

6.2.5 The substantial remains of a waterwheel pit (03) were exposed along the north-
eastern edge of the excavated area, cut into the steep bank at the rear of the forge 
complex. The northern end of the waterwheel pit extended beneath a later building 
(Section 6.2.20), and the southern end appeared to continue beyond the edge of the 
excavated area. The full length of the structure was thus not exposed, although it 
clearly had an internal width of 0.91 m (3ft). The waterwheel pit retained standing 
water to depth, and whilst considerable effort to expose the base of the structure 
was expended during the excavation, this proved impossible to due the rate of water 
ingress.  

6.2.6 Waterwheel pit 03 was aligned north-west/south-east, and comprised two parallel 
walls (Plate 31). The fabric of the western wall comprised large stone blocks, most 
of which were flat and had been worked to create a vertical internal elevation. The 
eastern wall, however, incorporated numerous mossers in its build (Plate 32), 
indicating that the waterwheel pit had either been substantially rebuilt, or that it was 
not a primary feature of the iron-working complex.  
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Plate 31: General view looking north-west along waterwheel pit 03 

 
Plate 32: Mossers forming the eastern wall of waterwheel pit 03 
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6.2.7 The position of the wheel axle could not be identified with complete confidence 
within the surviving fabric, although a possible housing was identified in the 
western wall, immediately adjacent to stone-built structure 04 (Plate 33). This 
structure comprised the foundations for two substantial, stone-built, walls, aligned 
north-east/south-west, and set c 0.9m apart. The northern of these two walls was 
better preserved, and comprised large, flat, coursed stone rubble. It measured 1.83 x 
0.61m (6ft by 2ft), and survived to a height of at least three courses (Plate 34). 
Structure 04 clearly represented the remains of the housing for another large item 
of forge infrastructure, and it seems likely that it provided a foundation for 
mechanical bellows, powered directly from the waterwheel.  

6.2.8 Situated at the south-western end of bellows housing 04 were two large iron plates 
that had evidently been deliberately laid and appeared to remain in-situ (Plate 34). 
The form of these iron items was consistent with hearth foreplates, hinting that this 
may have been the location for one of the forge furnaces, served by the water-
powered mechanical bellows. The absence of any surviving physical evidence for 
intense heat in this area implies that any such furnace will have been raised above 
the contemporary floor level. However, the iron plates were encompassed by an 
extensive spread of indurated metal-working waste (07), which had an average 
depth of 0.16m, and was exposed across the central part of the excavated area 
(Plate 35). This almost certainly derived from nodules of molten iron dislodged 
during the refining process, essentially creating a working surface in the central 
part of the forge. 

 
Plate 33: Looking north-west across stone-built structure 04, possibly representing the 

foundations for mechanical bellows 
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Plate 34: Looking south-west across stone-built structure 04, showing the two metal hearth plates 

to the rear 

 

 
Plate 35: Looking north-west across the central part of the excavated area, showing the surface 

(07) of indurated metal-working waste with waterwheel pit 03 to the right 

6.2.9 Situated some 5m to the south-west of the iron hearth foreplates, and again 
encompassed by metal-working waste 07, was a sub-circular iron cylinder (08) that 
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had been set vertically into the floor of the forge. This was composed of riveted 
wrought-iron, and had a diameter of 0.9m (3ft). Excavation of the interior of this 
feature revealed a large, squared, timber pad towards its base, which was affixed 
firmly to the iron cylinder with hand-wrought iron nails (Plate 36).  

6.2.10 Further excavation around the iron cylinder, 08, exposed evidence for a substantial 
timber framework that had seemingly been set into the floor of the forge to secure 
the cylinder (Plate 37). In most cases, the evidence for the timber framework was 
obtained from long, rectangular-section voids in surface 07, formed from the 
disintegration of organic elements, although shorts sections of timber did survive 
in-situ where they had been waterlogged.  

6.2.11 Based on the evidence available, it seems probable that iron cylinder 08 represented 
the base of an anvil associated with the forge trip hammer, consistent with a type 
depicted in historical illustrations of eighteenth-century forges. Physical evidence 
for the trip hammer was not firmly identified during the excavation, although two 
large, flat stone pads revealed a short distance to the south-east may have formed 
part of the foundations for the trip hammer mechanism.  

6.2.12 The presence of a trip hammer in this part of the forge was corroborated to some 
extent by the presence of surface 07, which appeared to be of its maximum 
thickness around anvil base 08. The trip hammer will almost certainly have been 
water powered, and it would seem logical that the associated waterwheel will have 
been located a short distance to the south-west, in line with the rock-cut headrace 
leading from the mill pond (Figs 6 and 7). 
 

 
Plate 36: Timber pad affixed to the interior of anvil base 08  
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Plate 37: Looking north across anvil base 08 and the remains of the associated timber framework 

6.2.13 Considerable effort was expended during the excavation to locate the exact position 
of the putative waterwheel in the western part of the forge that served the trip 
hammer, and several short trenches were excavated across the area at the foot of the 
rock-cut headrace. However, throughout the course of the excavation, this part of 
the site was waterlogged, precluding any meaningful results being generated from 
the excavation of short trenches across this area. However, during the backfilling of 
the site at the end of the excavation, a limited investigation of this area was 
undertaken using a mechanical excavator. Whilst it proved impossible to remove 
the water from this area, a solid, level stone surface was identified at a depth of c 
2m below the floor level of the forge, together with some indication of vertical 
masonry on both sides. This provided a tantalising indication for the presence of a 
second waterwheel pit, although further excavation will be required to confirm that 
this structure does indeed exist. 

6.2.14 The refining processes evidently generated a huge amount of metal-working waste, 
reflected in the large number of mossers present across the forge site. These had 
been re-used as building materials, as in the eastern wall of waterwheel pit 03, and 
in the retaining walls of the rock-cut headrace. A significant dump of waste 
material also occupies the higher ground to the east of the forge, and a retaining 
wall (05) composed entirely of mossers was built as a revetment against the slope 
up to the waste dump (Plate 38).  
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Plate 38: Revetment wall 05 built against the slope against the eastern edge of the excavated area 

6.2.15 Phase 4 (Post-Forge Activity): documentary evidence for the use of the site 
following the cessation of iron-working is scant, although Census Returns indicate 
that the buildings were occupied by ‘labourers’ in the 1870s, coupled with small-
scale craft-working activity in the early twentieth century. This is corroborated to 
some extent by the archaeological evidence, which demonstrated that parts of the 
site were remodelled for domestic use. In particular, two small, stone-built 
structures (Buildings 01 and 02) were erected in the northern and south-western 
parts of the excavated area.  

6.2.16 Building 01 formed the south-western edge of Trench 1, adjacent to the main track, 
and comprised a rectangular, stone-built structure measuring 4.8 x 2.7m (Figs 6 and 
7). The walls of the building comprised random coursed stone rubble, which 
survived to a maximum height of 0.7m (Plate 39). The eastern part of the building 
retained a flagstone floor (01.2), covering an area measuring 2.2 x 0.85m, and 
abutting a stone-built partition in the centre. Initial excavation the western half of 
the building revealed that the floor did not continue, or had been removed 
completely, in this part of the structure.  

6.2.17 Floor 01.2 sloped to the east, towards a low, arched, aperture formed in the north-
eastern wall of the building. This was almost certainly intended to facilitate 
drainage, and suggested that the floor was intended to be subject to regular 
washing. This is consistent with the use of the building for stock enclosure, and 
perhaps served as a pig sty.  
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Plate 39: The eastern part of Building 01 fully excavated, showing floor 01.2 and the drain formed 

through the north-eastern wall of the structure 

6.2.18 Building 01 had been infilled with an homogeneous deposit (01.1) of stone rubble 
and iron-working waste in a matrix of charcoal-rich silty-loam.  

6.2.19 Excavation immediately to the north-east of Building 01 revealed a stone-capped 
culvert, which provided a conduit to the abandoned tail race for a waterwheel. The 
capping stones were exposed for a distance of approximately 8m, on a sinuous 
north-west/south-east alignment, which corresponded with the line of the tailrace 
from the putative second waterwheel (Figs 6 and 8). 

6.2.20 The remains of a second stone-built structure (Building 02) were excavated in the 
north-eastern part of Trench 1, set into the steep-sided bank at the rear of the forge 
complex, overlying the northern end of waterwheel pit 03. The walls of Building 02 
comprised coursed, random stone rubble, with occasional traces of degraded lime-
based mortar bonding (Plate 40). The walls were two courses thick, providing an 
average width of 0.45m, with the component stones generally flat and of a large 
size, although several mossers had been used to form the foundation courses, 
providing further evidence for the building’s late construction date. Similarly, the 
foundations overlay a thick deposit of stone demolition rubble that presumably 
derived from earlier structures, including the northern part of waterwheel pit 04 
(Plate 41), whilst a few fragments of nineteenth-century pottery were recovered 
from the core of the component walls.  
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Plate 40: Building 02 fully excavated, showing cobble floor 02.2 

6.2.21 Building 02 had internal dimensions of 4.10 x 1.83m, with the component walls 
surviving to a maximum height of 1.52m (Plate 42). Excavation revealed that a 
cobble surface (02.2) survived in-situ across half of the internal floor space, with 
evidence for a 0.9m wide entrance in the south-eastern corner of the building; 
surface 02.2 was entirely absent in the north-eastern part of the building (Figs 6 and 
7).  

6.2.22 The building was infilled with a thick deposit of rubble (02.1), which comprised 
fragments of stone and slate roof tiles, and twentieth-century artefacts. 
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Plate 41: The north-western end of Building 02, showing cobble floor 02.2 and the underlying 

western wall of waterwheel pit 03 

6.3 TRENCH 2 
6.3.1 Trench 2 was the northernmost of three small trial pits excavated across the high 

ground overlooking the Cunsey Beck to the east of the main forge buildings (Figs 2 
and 9). This part of the site is characterised by a series of slag dumps, believed to 
have derived from the refining process, although the huge volume of iron-working 
debris that is visible across the surface implies that the area had been utilised as a 
dumping ground for a much longer period than the forge had been used for refining 
iron. 

6.3.2 The position of the small trenches excavated across this part of the site was 
determined by the results obtained from the geophysical survey, which identified 
several bipolar anomalies (Appendix 4). At least one of these was interpreted as a 
possible bloomery hearth, with a similar, but less positive, anomaly located a short 
distance to the south. Trench 2 was placed across the first of these anomalies.  

6.3.3 Trench 2 was of an irregular shape, but had dimensions of approximately 6 x 5m, 
and was excavated to a maximum depth of 1.2m. In the first instance, however, the 
trench was excavated to the surface of deposits that clearly represented intensive 
iron-working activity, which was revealed a depth of 0.45m. This activity was 
represented by a deposit of very dark, greyish-black, charcoal-rich material (205), 
which was exposed across the southern part of the trench (Fig 10). Deposit 205 was 
associated, and seemingly of a contemporary phase of activity, with a spread of 
iron-working debris (206), which was very roughly circular with a diameter of 
0.35m. This appeared to incorporate a 0.25m wide linear channel along one edge, 
identified initially as a potential tuyere housing (Plate 42), suggesting that 206 may 
have been a furnace base.  
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Plate 42: Trench 2 during excavation, showing the top of the putative furnace base 206, with an 

arrow marking the putative tuyere 

6.3.4 Layer 205 and debris 206 were both stratigraphically beneath deposit 204, which 
comprised a spread of soft, heat-affected clay, containing numerous small sub-
angular stones, particularly towards the bottom of the deposit, and fragments of 
iron-working debris (Plate 43). Whilst these components suggested that 204 
represented the remains of a bloomery furnace, perhaps with layer 205 and iron-
working debris 206 as associated components of a bloomery hearth, the limited 
excavation of layer 205 yielded a fragment of pottery to which an eighteenth- to 
nineteenth-century date range may be ascribed. Further excavation, moreover, 
revealed that iron-working debris 206 extended beneath the deposit 204 and beyond 
the edge of the excavated trench, which appeared more indicative of smithing pan 
rather than the base of a bloomery furnace. Further excavation to a depth of 1.2m 
also revealed a deep sequence of iron-working debris (209), without any clear 
indication of a change in composition, but which almost certainly represents 
material that had been dumped over a prolonged period. A distinctive characteristic 
of deposit 209 was its bright red colouration (Plate 44), most probably deriving 
from haematite ore, although a rationale for the presence of haematite cannot be 
explained easily. 

6.3.5 Deposit 204 was overlain by a 0.2m thick lens of charcoal (203) in the eastern part 
of the trench, which was sealed by layer 202. This comprised dark orange-brown 
sandy clay, containing frequent sub-angular stones, charcoal and slag, and was 
sealed by a 0.3m thick deposit of dark greyish-brown loam topsoil (201).  
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Plate 43: View of Trench 2 during excavation, showing heat-affected clay 204 

 
Plate 44: View of Trench 2 fully excavated 
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6.4 TRENCH 3 
6.4.1 Trench 3 was placed approximately 5m to the south of Trench 2 (Figs 11 and 12). It 

measured 3.5 x 2m, and was excavated to a maximum depth of 0.5m, although the 
natural geology was not encountered. The earliest deposits comprised a coherent 
spread of metal-working waste (303) set in a matrix of orange-sandy clay that 
appeared to have been subject to high temperatures (Plate 45). This deposit 
incorporated some charcoal flecks and small fragments of cinder. It could not be 
determined with complete confidence whether the metal-working waste was in-situ, 
although it seemed probable that it represented material dumped from a different 
processing area, presumably within the main forge buildings. The waste material 
was not fully excavated, but left in-situ.  

6.4.2 Metal-working waste 303 was overlain by a layer 302, which had an average depth 
of 0.24m. This comprised an homogeneous deposit of humic silty-clay with 
abundant charcoal flecks, small sub-angular stones and small fragments of metal-
working debris; a selection of this debris was retained for sampling purposes. It is 
probable that layer 302 developed naturally following the abandonment of the forge 
in the eighteenth century. 

6.4.3 The uppermost excavated layer comprised dark greyish-brown loam topsoil (301), 
which again contained abundant charcoal flecking, small sub-angular stones and 
numerous tree roots.  

 
Plate 45: View of Trench 3 fully excavated, showing metal-working waste 303 
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6.5 TRENCH 4 
6.5.1 Trench 4 was placed several metres to the south of Trench 3 (Fig 11 and 12). It 

measured 4 x 2.5m, and was excavated to a maximum depth of 0.5m, although the 
natural geology was not encountered. The lowest deposit revealed comprised a 
layer (403) of orange clay that contained abundant angular and sub-angular stones, 
charcoal flecking and another spread of metal-working debris (Plate 46); a sample 
of the debris was retained for closer examination. It was noted, however, that the 
iron-working debris recovered from Trench 4 was less vesicular than the slag 
excavated in the other trenches, and appeared to have a larger proportion of channel 
slag. 

6.5.2 Layer 403 was overlain by a very dark greyish-brown layer (402), which similarly 
contained abundant charcoal flecking, sub-angular stones, metal-working debris 
and numerous plant roots. The overlying topsoil comprised humic, dark greyish-
brown loam that was similar to that excavated in the other trenches, and contained 
sub-angular stones, abundant charcoal and tree roots.  

 
Plate 46: View of Trench 4 fully excavated, showing metal-working waste 403 
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7.  CONCLUSION 

7.1 CONCLUSION 
7.1.1 The programme of archaeological investigation at Cunsey Forge carried out as part 

of the Rusland Horizons Project has provided a unique and invaluable opportunity 
to investigate the principal elements of a Cumbrian forge complex. Coupled with 
the data recovered from the previous investigation of the site in 2003, the 
excavation has yielded significant evidence for the evolution of the site, potentially 
from a medieval bloomery, through intensive use as a bloomsmithy forge, to its 
reconstruction during the early eighteenth century as a finery forge used in 
conjunction with the region’s blast furnaces. Physical evidence for bloomeries and 
seventeenth/eighteenth-century iron forges in the region is very rare, and they 
represent a monument type that is comparatively poorly understood due to lack of 
research. The only other broadly comparable site in South Lakeland that has been 
subject to detailed investigation is Stony Hazel Forge, where two separate 
archaeological excavations have resulted in differing interpretations (Davies-Shiel 
1970; Cranstone 1985).  

7.1.2 It has been suggested previously that Cunsey represents one of the best surviving 
examples of a bloomsmithy forge/refining forge in the region (OA North 2004), 
and this has been reaffirmed during the course of the present project. It should be 
stressed, however, that it was not the intention of the project to fully excavate the 
site, but rather expose and record the upper surface of in-situ remains that derived 
from the final phase of iron-working activity. As such, most of the excavated 
remains may be attributed to the use of the site as a refining forge in the early 
eighteenth century (or later activity unrelated to iron working), with considerable 
potential for elements of the seventeenth-century forge to survive beneath the 
excavated surface. 

7.1.3 It seems likely that the majority of the iron-working debris recovered from the 
excavation derived from either a finery or chafery hearth (Appendix 5), or perhaps a 
combination of the two given that there is documentary evidence for both process 
operating at Cunsey Forge (Section 3.2.24). A key research question that cannot be 
resolved confidently from the excavation evidence is the date of this slag, whether 
they derived from seventeenth- or eighteenth-century refining processes and, 
crucially, whether there is any identifiable difference between the slags from these 
two periods. 

7.1.4 Whilst important questions regarding the development of the site are unresolved, 
the excavation has furnished significant evidence for the internal layout and 
infrastructure of the main processing area, with most of the excavated remains 
probably representing elements of the eighteenth-century finery and chafery forge. 
Situated in the low-lying area at the foot of the retaining bank for the dam across 
the Cunsey Beck, the eighteenth-century forge was undoubtedly water powered, 
with the remains of one waterwheel pit being clearly identified on the north-eastern 
side of the building. It may be postulated that this waterwheel powered a set of 
bellows for the forge hearth, although the exact position of this putative hearth was 
not identified, presumably as it was a raised structure.  
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7.1.5 The water was probably supplied from the mill pond via a timber launder 
connected to the rock-cut headrace. The waterwheel is likely to have had a width of 
approximately 3’ 2” (1m), and it may have been of a high breast-shot form; it was 
not possible to determine the diameter of the waterwheel, although this may have 
been somewhere around 13ft (c 4m) or less. 

7.1.6 The excavation also yielded tantalising evidence for a second waterwheel, situated 
at the foot of the rock-cut headrace from the mill pond, with the tailrace being 
adapted subsequently as a drain from the later farm buildings. It is possible, 
although again unconfirmed, that this second waterwheel powered a trip hammer in 
the forge. Compelling evidence for a trip hammer was provided by the remarkable 
remains of the anvil base, the substantial timber foundations for which appeared to 
be grossly over-engineered for use with a non-mechanical hammer. Further 
evidence for prolonged use of a hammer in this part of the site was provided by the 
extensive deposit of smithing pan. 

7.1.7 The linear edges of the smithing pan were noted during the excavation, and may 
represent internal partitions or the walls of the forge. However, the absence of any 
clear foundations for this building, other than a few stone blocks that may have 
been used as pads for vertical timber posts, suggest that it may have been an open-
fronted structure, which could be closed off with leather sheeting or similar. 

7.1.8 It is interesting to compare the excavation evidence with a reconstruction drawing 
of the forge created by Mike Davies-Shiel in 1984, and updated in 2003 in the light 
of the limited excavation of the forge undertaken in that year (Plate 47). This shows 
the finery and chafery forge to the east of the main track, with power requirements 
furnished by two waterwheels, an interpretation largely corroborated by the 
excavation. 

 
Plate 47: A reconstruction of Cunsey Forge created by Mike Davies-Shiel in 2003 
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APPENDIX 1: PROJECT BRIEF 
 

1 Introduction 

The Lake District National Park Authority is inviting tenders that will facilitate the survey, 
excavation and recording of Cunsey Bloomery Forge (SD 37700 493630). 

The location of this site is highlighted on the attached map in Appendix 1.  

The contractor will be required to approach and undertake the specified program of 
archaeological services as a ‘community engagement’ focused event, providing support 
and training in archaeological skills to groups of volunteers. The initial recruitment of 
volunteers falls outside the contractors brief, although the management and supervision of 
volunteers, along with a responsibility for their safety and welfare while on-site, is the 
responsibility of the contractor.  

 

2 Project background 

This project forms part of ‘Rusland Horizons: working a Lakeland Landscape’, a three year 
Heritage Lottery Funded Landscape Partnership Scheme.  

The Rusland Horizons scheme area is a rich cultural landscape of some antiquity and 
includes a large number of archaeological sites and historic landscape features.  

As part of Rusland Horizons, the Lives in the Landscape project aims to uncover new 
information about the history and landscape development of the area through a programme 
of surveys, research, excavation, interpretation and conservation management works. 

Volunteers will work with archaeologists on the following four projects: 

• Archaeological walkover survey of various woodlands; 

• Archaeological walkover survey of Bethecar Moor; 

• Conservation, survey and excavation of Cunsey Bloomery Forge; 

• Survey, excavation and palaeo-environmental work at Barkhouse Bank bloomery 
and charcoal pits. 

This brief deals with the third project in this series, the conservation, survey and excavation of 
Cunsey Bloomery Forge. 

 The project will take place in the Summer of 2016. We envisage a team of eight volunteers 
on-site each day for a total of 4 weeks (20 working days) in order to complete the surveys 
and excavation.  

 

3 Site background 
The bloomery forge at Cunsey (HER No. 2687) is one of the very few surviving examples of its type 
in Britain. The site dates from c. 1618 and was used first to smelt iron and later, following the 
construction of a blast furnace at Cunsey in 1715, as a refining forge.  

Archaeological investigation and recording took place at the site in 2003 following damage 
to one of the structures, which confirmed the importance of this industrial site (Miller 2005). 

Unfortunately a large part of the site has been used as a rubbish dump in recent years and 
is also heavily overgrown with trees. The parts of the site that are covered in rubbish have 
not been investigated to the same extent as the areas investigated in 2003 and there is 
concern that the site is deteriorating.  

Clearance of rubbish and undergrowth from the archaeological site will take place prior to 
the project starting. This includes asbestos and other materials that will need specialist 
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treatment and a major part of the clearance will have to be carried out by specialist 
contractors. However, there will need to be archaeological supervision of this. 

A track which is also a public right of way passes through the site and there may be 
movement of forestry vehicles along this during the archaeological work. 

 

4 Project methodology 

The different components and methodology for the survey and investigation are set out 
below:  

4.1 Survey and Excavation at Cunsey Bloomery Forge 
The proposed survey and investigation of Cunsey Bloomery Forge will include the 
following:  

• Archaeological supervision of the removal of rubbish, including asbestos. (see 
below for further details); 

• Archival and documentary research (see below for further details); 

• Topographic archaeological survey of the extent of the archaeological remains 
using a plane table and disto mounted alidade or disto mounted theodolite survey 
or any other techniques or equipment that are affordable by amateur groups and 
that are relatively easy to implement. This should provide more detail than the plan 
produced in 2003 (see Appendix 2); 

• Geophysical (magnetometer) survey of the site, adding to the information from the 
work carried out in 2003 (see below for further details); 

• Small-scale excavation to add to the information from the work carried out in 2003. 
This will include further clarification of the function and chronology of the site (see 
below for further details); 

• Creation of a site grid using a combination of EDM and GPS technologies.  

• Creation of a written gazetteer based on the collection of information in the field 
using a standard site record form. The gazetteer should include information to be 
incorporated into the final site report and entry on the Lake District Historic 
Environment Record (HER). The gazetteer should include the following mandatory 
description fields: site number, site name, NGR, site description, monument type 
(using the Historic England site thesaurus), period, condition, threats, management 
recommendations and photo reference;  

• Accurate survey plans depicting archaeological features at appropriate scales; 

• Understanding the sequence and development of the site. 

• A standard digital photographic record of all features identified during the survey.  

 

4.2 Archaeological supervision of removal of rubbish and asbestos 

There are three piles of rubbish on the site including building materials, old fence posts and 
wire and domestic artefacts. A small amount of asbestos roofing material is mixed with this. 
The rubbish and asbestos will be removed by a specialist contractor but this will need to be 
supervised by the archaeological contractor in order to identify any artefacts of significance 
and ensure that the ground surface below the rubbish piles, stone-built structures and 
other features are not disturbed. 

This will be undertaken before any volunteer presence on the site and the archaeological 
contractor will need to liaise closely with the asbestos specialist over timing and health and 
safety. Archaeological contractors are therefore required to provide a day rate which can 
be applied to this initial part of the project. The cost for this will be outwith the budget for 
archaeological investigation (see Para. 9 below). 
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4.3  Archive and documentary research 

There is a wealth of documentary and cartographic information available for the Cunsey 
Bloomery Forge which would add a great deal to our understanding and interpretation.  

While there is no scope within the current project for detailed investigation of primary 
source material, some assessment of the readily available secondary source material 
should be undertaken.  

In each case the contractor should seek to obtain good copies (or photographs of relevant 
parts) of all historic maps and other documents considered particularly important to the 
project and reproduce them within the final report. The contractor should also make a full 
study of the previous survey and excavation of the site (OAN, 2003) and other relevant 
material held in the Lake District Historic Environment Record. 

The contractor should outline a methodology for data collection and outline sources for 
detailed interpretation of the site. This should include liaising with the landowner. 

4.4 Geophysical Survey 

 A geophysical survey is required in order to demonstrate their full extent and the character 
of the surviving subsurface remains. This work must be carried out at least in part by 
volunteers under supervision. 

The surveys should be carried out using a Fluxgate Gradiometer using parallel traverses 
with a spacing of 0.5 metres or less, with readings logged at a minimum of 0.5 metre 
intervals. If it considered appropriate, any furnace locations should be surveyed at high 
resolution with a 0.25m grid. 

The results of the surveys should be processed in Geoplot or similar software to produce 
grey-scale plots. The data should be plotted at 1, 2 and 3 standard deviations of the mean 
of the full range of data in order to give a good indication of the overall spreads of slag.  

In addition, filled colour contour plots should be produced to clarify the location and nature 
of strong magnetic anomalies, and in particular to identify the location in situ of burnt 
features associated with ironworking including furnaces, smithing hearths and ore roasting 
areas. A programme such as Surfer or similar should be used to produce a filled contour 
plot with semi-logarithmic scale, to emphasise the high positive and low negative readings. 

This technique has been used extensively in the past to investigate bloomery sites in the 
Lake District (including parts of this site) and it is considered important that the results of 
this survey are compatible with previous work. It is also important that it is carried out by a 
geophysical surveyor with experience of this work. We therefore suggest that this element 
of the work is subcontracted to Engineering Archaeological Services Ltd. who carried out 
previous geophysical surveys of bloomeries for the LDNPA and National Trust. Ian Brooks 
of EAS Ltd can be contacted at: eas@tdlmail.co.uk and on 01766 832088. 

4.5  Excavation 

 Small-scale excavation is required at Cunsey Forge to add to the information acquired in 
2003 in order to determine the extent and character of the archaeological remains 
identified by topographic and geophysical survey. The exercise should be considered as an 
extended evaluation with an opportunity to teach excavation skills to volunteers. 

The exact location and extent of the excavation will be agreed with LDNPA archaeological 
staff on site, using the results of the topographic and geophysical surveys. The scale of the 
excavation will be limited and will have to take into account available time and the use of 
volunteers. A starting point is likely to be trenches in the order of two 2 X 2 metre square or 
equivalent which could be extended if required. 

It is envisaged that the following work will be required: 

• The artefact content of the topsoil should be assessed. Techniques might include 
measured surface artefact collection, a series of topsoil test pits, or sampling of the 
topsoil from trenching. The proposed strategy should be agreed with the LDNPA 
archaeological staff and will be expected to take account of the prevailing ground 
conditions on the site. 
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• A programme of trial trenching across the site in order to establish the extent, date, 
nature and preservation of archaeological deposits. The locations of trenches will 
be based on results of the geophysical and topographic surveys. Topsoil removal 
and subsequent excavation will be by hand.  

• Where possible and appropriate, features and deposits should be investigated to 
understand the full stratigraphic sequence in each trench, down to natural 
deposits. All deposits should be fully recorded on appropriate context sheets, 
photographs, scale plans and sections.  

• The excavation should include a programme of sampling of appropriate materials 
for environmental and/or other scientific analysis and a basic analysis of suitable 
deposits (restricted at this stage to establishing the presence or absence of 
significant material). Special attention should be paid to sampling securely dated 
deposits and features and specifically any waterlogged and/or burnt deposits 
encountered. 

• The following analyses should form part of the excavation, as appropriate. If any of 
these areas of analysis are not considered viable or appropriate, their exclusion 
should be justified in the subsequent report: 

• Advice is to be sought from a suitably qualified specialist in faunal remains on the 
potential of sites for producing bones of fish and small mammals. If there is 
potential, a sieving programme should be undertaken. Faunal remains, collected 
by hand and sieved, are to be assessed and analysed, if appropriate. 

• The advice from a suitably qualified soil scientist should be sought on whether a 
soil micromorphological study or any other analytical techniques will enhance 
understanding site formation processes of the site, including the amount of 
truncation to buried deposits and the preservation of deposits within negative 
features. If so, analysis should be undertaken. 

C14 dating 
Samples for at least two C14 dates should be collected from appropriate contexts and 
processed. 

4.6 Post Excavation 

The nature and timescale this project dictates that a costed proposal for post-excavation be 
included by potential contractors at this stage.  

In addition to the normal elements of post-excavation, the programme for this site will 
require specialist assessment of slags and other waste products of iron smelting and 
possible smithing. 

4.7 Report writing 

After the completion of the fieldwork and documentary research, the contractor should use 
the information generated to produce a comprehensive and well illustrated report that 
brings together and presents the results of the investigations. The report should include the 
following:  

• location plans at an appropriate scale, related to the national grid; 

• a concise, non-technical summary of the results;  

• a description of the project and its methodology; 

• an outline of the history of the region; 

• a summary of the known historical and social history of the site investigated based 
upon secondary source material; 

• plans at an appropriate scale (and style in the case of the geophysical plots) of the 
topographic and geophysical surveys; 
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• detailed written descriptions and plans of the individual features recorded through 
topographic survey.; 

• a complete photographic record of all features; 

• a complete gazetteer of all features recorded during the project ; 

• an interpretation of the function of the site including relative chronology of extant 
features and general phasing; 

• interpretation of the combined results of topographic and geophysical survey and 
excavation; 

• for the excavation, plans and sections at an appropriate scale showing location 
and position of trenches dug, features and finds located;  

• section drawings should include heights OD;  

• plans should include OD spot heights for all principal strata and features;  

• a list of and date for any significant finds recovered;  

• a description of archaeological features and deposits identified;  

• a description of any environmental or other specialist work undertaken, including 
slag analysis, and the results obtained; 

• an interpretation of the results and of their potential archaeological significance;  

• a full bibliography of sources consulted and a list of any further sources identified 
but not consulted;  

• an index to the project archive;  

• a copy of the brief and agreed project design and an indication of any variations. 

4.8 Introductory Day and Presentation of results 

In addition to the work described above, the contractor will be required to attend an 
Introductory Day and deliver a presentation on the programme of work and techniques of 
survey for the project. The contractor will also be expected to prepare and deliver a 
presentation on the results of the site investigation and documentary research to an 
audience of project volunteers shortly after the completion of the report. The responsibility 
for booking venues and advertising the events will fall to the Rusland Horizons Project 
Team. 

 

5 Survey outputs 

On completion of the project a draft report containing the results of the investigations 
should be completed and passed to the LDNPA for comment and review. The draft report 
should include copies of all maps, photographs and other illustrations that will appear in the 
final report.  

The draft report will then be examined and any comments returned to the contractor along 
with any suggested amendments within two weeks.  

After reviewing comments on the draft report the contractor will provide the following:  

Six bound paper copies of the report. Each copy should be accompanied by a set of paper 
plans if not included in the bound report.  

Three separate digital copies of the complete report (including all digital mapping 
information in formats compatible with both MapInfo and AutoCAD packages). The digital 
media should also include complete and ‘ready to print’ copies of the project report in both 
Word and PDF formats. Please note that the PDF version should be suitable for sharing via 
e-mail (i.e. less than 10MB in size). 
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A series of files that contain hard copies (or digital folders containing digital copies) of all 
archive and documentary information examined as part of the project.  

 

6 Site conditions 

We have permission from a private landowner to survey and excavate the site. The 
meeting point and parking for volunteers will be agreed with the landowner prior to the start 
of the project.  

There are health and safety implications with working on industrial sites, particularly in wet 
and poor visibility weather. It is therefore important that the contractor visits the site and 
exchanges risk assessments with LDNPA archaeological staff before the commencement 
of any fieldwork on site. This will also provide the contractor an opportunity to ensure that 
there is mobile signal available for the GPS technologies on site and establish survey 
control prior to the start of the project. 

 

7 General terms 

The Rusland Horizons partner organisations will retain copyright over the resulting report 
and all associated archival material (including all digital maps and photographic material), 
and shall have absolute control over the use and dissemination of that information. The 
Rusland Valley and Fells Partnership fully recognises the originator’s moral right to suitable 
accreditation in any publication of the results.  

The survey results will be incorporated in the Lake District National Park Historic 
Environment Record.  

The project will be undertaken by the contractor acting on an independent basis. Staff 
working on the project will not be deemed employees of the National Park Authority. 
Tenders should reflect this fact and more specifically the Contractor will take sole 
responsibility for the payment of tax, National Insurance contributions, etc. If VAT is 
payable, this too should be indicated in the bid.  

 

8 Timescale 

Given the ‘community engagement’ focus of this project it is critical that the professional 
contractor can commit to delivering this project to a fixed timetable. A proposed timetable 
will be discussed and agreed with the contractor prior to the start of the project. 

 

9 Costing 

The budget for all of the work covered by this brief (including post-excavation and reporting 
but excluding supervision of the rubbish and asbestos removal) is £22,750. There is no 
possibility of any addition to this. We are therefore seeking a proposal for a programme of 
work that is good value for money, meets the requirements of this brief and is realistic (both 
in scope and timescale). 

We ask that contractors provide a detailed breakdown of costs as part of the tender 
including travel, accommodation, report writing and production etc. Specific costs will be 
needed for all elements of the work program (on-site staffing, materials, documentary 
research, report writing, preparation for presentation etc).  

 

10 Personnel 
The contractor will provide: 

• one suitably qualified member of staff to undertake basic documentary research (2 
days); 
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• one suitably qualified member of staff to give presentations at events to start and 
end the project ( 2 days); 

• one suitably qualified member of staff to lead the topographic survey (20 days); 

• one suitably qualified member of staff to direct the excavation of Cunsey Forge (10 
days) and to compile the report (number of days to be proposed by contractor and 
agreed with LDNPA). This member of staff must have experience of 
excavating early iron working sites, preferably in the Lake District or 
Cumbria; 

• one suitably qualified member of staff to assistant the survey and excavation (10 
days); 

• one suitably qualified geophysicist, as specified above. 

Rusland Horizons and LDNPA staff will assist with the events at the start and end of the 
project. 

 

11 Contacts 
The principal project contact is: 
John Hodgson (Lead Adviser – Historic Environment)  
Lake District National Park Authority 
Murley Moss 
Kendal 
Cumbria 
LA9 7RL 
Tel: 01539 792715 
Email: john.hodgson@lakedistrict.gov.uk 
 
If John Hodgson is unavailable then contact: 
 
Eleanor Kingston (Strategy and Partnership Adviser) 
Lake District National Park Authority 
Murley Moss 
Kendal 
Cumbria 
LA9 7RL 
Tel: 01539 792712 
Email: Eleanor.Kingston@lakedistrict.gov.uk  
 

 

 

mailto:john.hodgson@lakedistrict.gov.uk
mailto:Eleanor.Kingston@lakedistrict.gov.uk
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APPENDIX 2: PROJECT DESIGN 

 

1.1 INTRODUCTION TO THE PROJECT 

1.1.1 Cunsey Bloomery Forge, situated close to Near Sawrey in South Lakeland (centred on NGR SD 
37700 93630), is a site of considerable archaeological and historical importance, not least as it 
provides a very rare surviving example of an early 17th-century bloomery forge that potentially 
retains significant physical evidence for its development and subsequent conversion for use as a 
refining forge in the early 18th century. The importance of the site was highlighted in 2003, when 
the Lake District National Park Authority (LDNPA) commissioned a geophysical survey and 
excavation of an ancillary building on the site. This work, which was prompted by the partial 
demolition of a standing building that was referred to as the ‘Forge’ by the landowner, was 
undertaken by Oxford Archaeology North (OA North) in conjunction with the University of Exeter 
(OA North 2004; Miller 2005; Miller 2007). During the course of this investigation, a rapid outline 
survey of the entire site was undertaken to provide a context for the excavation. Some of the site, 
however, was covered with modern detritus, precluding a basic survey of key elements. Since 
2003, moreover, the site has continued to be used as a rubbish dump and has also become heavily 
overgrown with trees, raising concerns that the condition of this significant heritage resource is 
deteriorating.  

1.1.2 In view of the importance of the site, the LDNPA has proposed that Cunsey Bloomery Forge is 
subject to further archaeological investigation as part of the ‘Rusland Horizons: Working a 
Lakeland Landscape’ project. Designed by the LDNPA, and financed by Heritage Lottery Fund, 
the Cunsey Bloomery Forge study is one of four community projects that are to be undertaken as 
part of the ‘Rusland Horizons – The Lives in the Landscape’, which is a core element of the 
overarching project. It is proposed that study will comprise documentary research, topographic and 
geophysical surveys, and a small-scale excavation. In addition to furnishing important information 
on the development and condition of the site, a principle aim of the project is to involve the local 
community as widely as possible, and provide support and training in archaeological skills to 
groups of volunteers. As an initial stage to the fieldwork, an archaeological watching brief will 
also be required to monitor the clearance of rubbish and undergrowth from the site, which includes 
material such as asbestos that will need specialist treatment. 

1.1.3 The LPNPA has invited archaeological contractors to submit costed proposals to facilitate the 
delivery of the proposed investigation of Cunsey Bloomery Forge. As part of this process, both 
Oxford Archaeology North (OA North) and Salford Archaeology, within the University of Salford, 
were given the opportunity to provide a tender submission. However, following due consideration 
and discussion, Jamie Quartermaine of OA North and Ian Miller of Salford Archaeology (and 
formerly of OA North) have proposed to provide a joint tender submission that will supply the full 
range of specialist expertise that is a prerequisite for the successful delivery of the Cunsey 
Bloomery Forge Project. It is envisaged that this approach will enable the project to benefit from 
OA North’s unrivalled experience of topographic survey in South Lakeland, with Salford 
Archaeology contributing their expertise in delivering community-based projects and Ian Miller’s 
considerable experience of excavating historic iron-working sites.  

1.1.4 The archaeological services tendered will comprise monitoring during the initial site clearance, 
followed by documentary study, topographic archaeological survey, and supervision of the 
excavation. Following the completion of the fieldwork element, a programme of post-excavation 
culminating in a full report will also be provided. It is proposed that the geophysical survey of the 
site will be undertaken by Environment Archaeological Services, as recommended by the LDNPA. 

1.2 Historical Background 

1.2.1 Cunsey Bloomsmithy and Forge: the origins of the forge may be traced to March 1618, when 
William Wright acquired a lease of land at Cunsey on which to build an ironworks (Phillips 1977, 
37). William Wright became ‘the leading figure of the seventeenth century Cumbrian iron 
industry’ (op cit, 36), not least for being the first to capitalise on the relaxation of the royal decree 
after 1616. It seems likely that Wright erected his ironworks at the site known subsequently as 
Cunsey Forge.  
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1.2.2 A further lease (LRO DDSa 2/5), pursuant to that of March 1618, was issued on 2 September 1621 
by Katherin Sands of Grathwait to William Wright of Consay, ‘hammerman’. The lease was for 18 
years at £10 rent and indicated that the site comprised a forge and a bloomsmithy as separate 
components. On 26 August 1622, a modified lease (LRO DDSa 2/7) was issued to William Wright 
for 17 years at £9 10s rent, and included the ‘liberty to convert blomesmithie to a syth milne’.  

1.2.3 The finery and chafery: on 2 May 1639, an agreement between Gawen Brathwait esq and William 
Wright documents the proposed division of the forge (LRO DDSa 2/11). Under the terms, Gawen 
Brathwait was to have the ‘upper finerie’ and William Wright to have the ‘chafferie’ and ‘lower 
finerie’ for the remainder of the term leased in 1638. This lease provides evidence for the forge to 
have been equipped at an early date with both finery and chafery hearths, which are usually 
associated with the process of converting cast iron, produced via the indirect process in a blast 
furnace, to wrought iron. 

1.2.4 On 19 October 1681, a partnership between Myles Sandys, Richard Washington of Kirkby Kendall 
[sic], and Charles Russell of Cunsey refers to the business of making and selling iron at Cunsey 
Forge, with each agreeing to contribute £100 to joint stock (LRO DDSa 38/1). The total amount 
would appear to represent a fairly substantial investment, and suggests that the partners had 
confidence in the business. At some point prior to 1711, the forge is known to have been 
transferred into the joint ownership of William Rawlinson and John Machell. 

1.2.5 Blast Furnaces and Iron Companies: a significant development in the iron industry of Furness 
was the introduction of the blast furnace during the early eighteenth century. The Cheshire iron 
masters Daniel Cotton and Edward Hall founded the first of these, the Cunsey Company, in 1711. 
Fell (1908, 207) observed that this ‘coming of a party of adventurers into the district with the 
object of building a smelting furnace at Cunsey’ acted as a catalyst for local ironmasters to follow 
suit, and resulted in the formation of the Backbarrow Company in 1711. This consisted of William 
Rawlinson of Force Forge, John Machell of Backbarrow, Stuart Crossfield of Plumpton, and John 
Oliphant of Penrith. In the same year, the Backbarrow Company began the erection of a charcoal-
fired blast furnace near to the site of the bloomery forge at Backbarrow (CRO(B) BZ5).  

1.2.6 As partners of this company (Machell and Rawlinson) already owned Cunsey Forge, it was 
absorbed into the Backbarrow Company and used in conjunction with the furnace. The Cunsey 
Company also erected a blast furnace in 1711, which was situated close to the outflow of Cunsey 
Beck to Lake Windermere, and this was put into blast shortly after that at Backbarrow in 1712. 
Fell (1908, 247) implies that Cunsey Forge was ‘rebuilt and newly equipped in 1713’, although 
supporting evidence is slight.  

1.2.7 Refining forge: in 1715, the Backbarrow Company’s lease of Cunsey Forge expired, and it passed 
into the hands of the Cunsey Company, who immediately reconstructed it and worked it as a 
refinery in conjunction with the furnace (Fell 1908, 192). It is uncertain what the ‘reconstruction’ 
entailed precisely, as it is clear that the forge was already equipped with finery and chafery 
hearths. Fell claims that the forge ceased working as a bloomery at the same time (ibid).  

1.2.8 Personnel: Cunsey bloomsmithy forge was built and operated by William Wright between 1618 
and 1659. Upon the expiry of his lease in 1659, it appears that William Wright relinquished the 
Cunsey works (PRO PL 6/22). By this time, Wright’s fortunes had declined, and most of the 
Cumbrian forges were in separate hands (Awty 1977, 97). Entries in the Hawkshead parish register 
(1568-1704), however, provide details of subsequent occupiers. In 1665, Charles Russell ‘of 
Consey’ is listed (Cowper 1897, 275). The Russells were another notable family of iron-workers, 
who had emigrated from Normandy to Sussex c 1520, and can be traced to ironworks in Sheffield 
and at Kirkstall Abbey in Yorkshire before arriving in Cumbria (Awty and Phillips 1980, 33).  

1.2.9 Protracted Closure: upon the expiry of the Cunsey Company’s lease in 1750, the forge and 
furnace are thought to have passed into the hands of the Backbarrow Company, and that neither 
the furnace nor the forge were worked after this date (Fell 1908, 193). Fell also states that they 
were partly dismantled in 1760, and demolished in 1800. However, Awty (1964, 20) reassessed 
the evidence cited by Fell, and concluded that the Cunsey works may not have been transferred to 
the Backbarrow Company until 1762. This is corroborated in part by a lease of 1750 (LRO DDSa 
38/4), which refers to the lease and release of Backbarrow, Force, Leighton, Burblethwaite forges, 
and New Forge at Stony Hazel, but makes no reference to Cunsey Forge. The inventory of stock 
shows the forge to have been equipped with three forge anvils, nine forge hammers, numerous 
plates, and an assortment of forge tools. Interestingly, a list of ‘Smithy Tools’ are itemised 
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separately, and include an anvil, bellows, files, stamps, and punches. The inventory of goods 
mentions the ‘chafery, lower fynery, and upper fynery with all appurtenances’. These 
comprehensive inventories suggest that the forge equipment was being scrutinised, perhaps with a 
view to selling or relocating the equipment. 

1.2.10 In 1818, the Backbarrow Company was bought out by Harrison, Ainslie and Company who, in 
1824, inherited the Cunsey site as part of the Backbarrow Company’s concerns (Fell 1908, 209). 
The absence of Cunsey Forge from Christopher Greenwood’s ‘Map of the County Palatine of 
Lancaster’ (1818), suggests that little remained of the site for Harrison, Ainslie and Company to 
inherit, and Fell notes that the Backbarrow Company ‘had to pay a considerable sum for 
dilapidations’ (ibid). 

1.3 OVERVIEW OF THE PROJECT TEAM 

1.3.1 It is proposed that the Cunsey Bloomery Forge project is delivered by the appropriate specialists 
from OA North and Salford Archaeology, and will be managed jointly by Jamie Quartermaine 
(OA North) and Ian Miller (Salford Archaeology), who have a proven track record of working 
successfully together; curriculum vitae are included as Appendix 1. 

1.3.2 The survey will be under the project management of Jamie Quartermaine, BA Surv Dip MIFA 
(OA North Project Manager) to whom all correspondence should be addressed. Jamie is a very 
experienced landscape surveyor, who has undertaken or managed literally hundreds of surveys 
throughout Northern England since 1984, and has considerable experience of working on similar 
projects to that proposed. He has managed a major recording programme of Lyme Park, Cheshire, 
and very detailed surveys of the South West Fells including areas such as Barnscar and Burnmoor.  

1.3.3 Jamie also has particular experience of the recording of industrial sites from around the region, 
which include the survey of Maryport Ironworks, and the survey and excavation of Backbarrow 
Ironworks. He has particular experience of managing projects in South Lakeland, and has 
successfully delivered several on behalf of the LDNPA, including the recent ‘Windermere 
Reflections’. He has also surveyed the Hotties glassworks (St Helens), the lead mines and smelt 
mills of Greenside, Nenthead (both in Cumbria), Grassington, Bolton Gill, Keld Heads (North 
Yorkshire), and Snailbeach (Shropshire). He has produced a book on the archaeology of Thomas 
Telford’s Holyhead road through North Wales (Quartermaine et al 2003).  

1.3.4 Jamie is a qualified land surveyor (Topographic Sciences Diploma Glasgow University) and has 
an exhaustive knowledge and understanding of surveying techniques. He regularly runs training 
courses in survey techniques and has the expertise to devise a variety of low tech survey 
techniques for training volunteers. 

1.3.5 The excavation will be managed and more directly overseen by Ian Miller BA FSA (Assistant 
Director, Salford Archaeology). Ian is a highly experienced archaeological Project Manager, with 
a significant track record in industrial-period archaeology and, of particular relevance to the 
current project, directed the excavation of Cunsey Forge in 2003. He has also led numerous 
training and community-based projects, including those at Tottington Print Works (on behalf of 
Bury Council), the Upper Garden at Quarry Bank (on behalf of the National Trust), Arden Hall in 
Lancashire (on behalf of Lancashire County Council/Hyndburn Borough Council), Birley Fields in 
the Hulme area of Manchester (on behalf of Manchester Metropolitan University), and 
Ditherington Flax Mill near Shrewsbury (on behalf of the Friends of the Flaxmill Maltings and 
Shropshire County Council). He also directed the excavation of Blelham Tarn Bloomery in 2015 
as part of the ‘Windermere Reflections’ Project. His role will be to ensure that the aims and targets 
of the project are met, and will lead the production of the final report. 

1.3.6 Project Surveyors: the survey will be supported by Peter Schofield (OA North Project Officer). 
Peter works full time on landscape surveys across the north-west, and has particular experience of 
recording industrial landscapes. These include surveys of the Greenside and Keldheads lead mines 
and smelt mills, the Paddy End Coniston copper mines, the bloomeries of Blelham Tarn, as part of 
the Windermere Reflections project, and also surveyed the iron mines of Eskdale. He has 
undertaken surveys at Hardknott Forest, Cumbria, Hartley Fold Estate, Cumbria, Ennerdale 
Valley, West Cumbria, a major programme of landscape survey across nine upland areas in North 
Wales, Little Asby Common for the Friends of the Lake District, and the Holwick and Force Garth 
surveys, Teesdale.  
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1.3.7 Ian Miller will be assisted throughout the excavation element of the project by Jon Onraet 
(Archaeologist, OA North). Jon has more than 25 years’ experience as a professional 
archaeologist, and has played a key role in the excavation and recording of numerous historic 
industrial sites. Jon was also closely involved in the excavation of Cunsey Forge in 2003. 

1.3.8 The geophysical survey requirements will be fulfilled by Ian Brooks of Engineering 
Archaeological Services. 

 

2.1 AIMS OF THE PROGRAMME 

2.1.1 The primary aims of the project are as follows: 

• To encourage local volunteers to gain an understanding of the history of the site through 
surveying and small scale excavation. The volunteers will learn techniques of surveying and 
excavation and provide them with a clear understanding of the archaeological processes.  

• The information collated will be able to be used for interpretation purposes, in the Rusland 
Horizons projects to inform local communities and visitors in the catchment.  

The objectives of the project are as follows: 

• To undertake outline documentary research into the Cunsey Bloomery Forge site; 

• To supervise the survey of the Cunsey sites and its environs; 

• To provide supervision of a magnetometry survey at the Cunsey site;  

• To provide training in excavation at the Cunsey site, and to undertake a programme of post-
excavation that will inform the chronology and functionality of the site;  

• To provide training for volunteers in archaeological survey techniques. 

2.1.2 Community Aims: the project aims to seek a wide community involvement in the research and 
investigation of areas within the Lake District National Park, and to foster a wider community 
awareness of the rich cultural heritage in the local landscapes. It is intended to use the present 
project as a means of training volunteers, and others in the wider community, in archaeological 
survey and excavation techniques. Great emphasis will be placed on the virtue of survey 
techniques and to encourage a legacy of skills within the community. The project will therefore 
provide a capacity for further archaeological and historical research in the area. 

 

3.  METHODOLOGY 

3.1 PROJECT PREPARATION 

3.1.1 At the outset there will be a process of liaison between OA North, Salford Archaeology, and the 
Lake District National Park Authority staff. This will entail defining the output formats for 
incorporation into the HER, and having at least one field visit to examine the known archaeology 
and refine the project methodology.  

3.1.2 Survey Control: a project surveyor will establish survey control across each of the respective sites 
in advance of the main survey using survey grade GPS / total station. OA North / Salford 
Archaeology will liaise with the LDNPA to enable a close co-operation with all the land owners to 
minimise impact on agricultural operations.  

3.2 PROJECT PRESENTATIONS 

3.2.1 It is proposed to have an introductory presentation for the project at the outset, which will be 
intended to introduce the archaeology and history of iron working in the Lake District, as well as 
the methods that will be undertaken in order to record the bloomery forge.  

3.2.2 The first stage of the project will be a general, widely publicised, launch event in the Cunsey area. 
This will provide a general introduction, and may include a localised walk around the Cunsey 
sites. Presentations will be given by Ian Miller on the archaeology of Cunsey, and by Jamie 
Quartermaine on the archaeological survey programme. It will introduce a broad range of survey 
techniques, which will range from basic techniques to the more advanced. It will include 
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theodolites, total station with pen computer (to display the results), survey grade GPS, and a UAV 
(small model helicopter capable of carrying a light weight camera). It will also introduce them to 
the process of excavation. The aim will be to introduce the volunteers to the proposed programme 
but also to raise interest. Experience of previous launch events (such as the Windermere 
Reflections project) was that these attract lots of people, lots of interest and set the project off to a 
good start.  

3.2.3 On completion of the project, a final presentation will be established for all the volunteers and land 
managers, and dissemination to the community will be through an evening talk. 

3.3 Documentary Study 

3.3.1 The documentary study will entail an archival study of the Cunsey site. The study will aim to 
reinforce the documentary research that was undertaken as part of the 2003 study (OA North 
2004), which was largely based upon secondary sources. The present study will re-examine 
secondary sources, and will also examine the most significant primary sources, and will put 
considerable emphasis upon cartographic and illustrative material. The data generated during this 
desk-based study will serve as a guide to the archaeological potential of the site, and will provide a 
basis from which historical narratives can be constructed.  

3.3.2 An archive search of the potential sources of information will be undertaken for cartographic and 
documentary records relating to the Cunsey Bloomery Forge. The work will also involve visiting 
Cumbria Records Office in Kendal and Barrow and also the Lancashire Archives (Preston), where 
there are considerable records relating to the sites. Published secondary sources that might assist in 
the understanding of past land-use, of the sites will also be examined. 

• HER: A search will be made of all pertinent records from the Lake District National Park 
HER, the HER database records.  

• Geology and Topography: a rapid compilation of geological (both solid and drift), 
pedological, and topographical information will be undertaken, using information available 
from the Ordnance Survey and ADAS. This will not only set any archaeological features in 
context but also serves to provide predictive data, that will increase the efficiency of the 
field investigation. 

• Aerial Photography: a survey of the extant air photographic cover will be undertaken, 
although it is considered that it will be unproductive, given that the sites is within areas of 
woodland. Aerial photographic collections to be consulted will include any obliques and 
verticals held by the Cumbria HER, the NMR, and the National Trust.  

• Cartographic Sources: historic mapping will be consulted and compiled as a map 
regression, and will draw upon digital scans which can be incorporated into the CAD base.  

• LiDAR: there is the availability of 1m resolution LiDAR for the site of Cunsey Bloomery 
Forge, and an examination of this data will contribute considerably to the survey as they 
can provide both archaeological site information and contour data even within woodland. 
This will contribute considerably to the survey, both in the field and in the final drawings. 
and the recording of these would be more precise and detailed than can be achieved with a 
GPS.  

• Gazetteer: existing known sites within the study area, held by the HER, will form the basis 
of the gazetteer. New sites discovered through the documentary and cartographic research 
will be added to the gazetteer.  

3.4 Archaeological Supervision of Clearance Operations 

3.4.1 Prior to the community survey element of the programme, modern rubbish and vegetation will be 
removed under close archaeological supervision. This modern detritus includes asbestos roofing 
materials, and therefore the clearance will be undertaken by a specialist contractor, with project 
staff in attendance maintaining a watching brief. The archaeologist will monitor any material 
removed from the site to ensure that they are of no archaeological interest, and that there are no 
artefacts removed relating to the iron-working period of activity at Cunsey. In particular, 
monitoring will ensure that the clearance operations do not extend into the archaeological 
horizons, and that there is no disturbance of any stone structures. The clearance work will take 
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down the ground surface to the level of the recent, pre-dumping, horizons; these horizons will then 
be recorded as part of the subsequent topographic survey. 

3.4.2 The archaeological watching brief will be carried out in accordance with strict health and safety 
guidelines, acknowledging the known presence of asbestos contamination. Then attending 
archaeologist will conform to the health and safety policy and requirements of the main contractor 
for the clearance. The duration of the programme will be determined by that of the main 
contractor, and it is not possible to offer a fixed rate for this week; day rates are offered for this 
element in accordance with the project brief. 

3.5 TOPOGRAPHIC ARCHAEOLOGICAL SURVEY 

3.5.1 It is proposed that a detailed topographic survey be undertaken at EH Level 3 (Ainsworth et al 
2007).  

3.5.2 Survey Methods: it is intended that the survey will serve primarily as a training exercise for the 
volunteers, so the survey techniques employed will be easy to understand, and will allow for 
plotting in the field, is easily affordable by volunteers, but at the same time will provide training in 
a variety of techniques to present the range of techniques available. This will include the use of 
some outdated technologies, which will have a significant impact on productivity, but this will be 
off-set by the use of more current techniques that will enable detailed 3D recording.  

3.5.3 There is a broad range of survey options that can be achieved by volunteers with access to non-
expensive equipment, and the primary one is to use theodolite with a disto mounted on top. It will 
not be possible to undertake recording by photogrammetry using UAVs due to the woodland 
cover. Details of these techniques are outlined below. 

• Total Station Survey: because of the need to maintain accurate control inside a closed 
woodland, it will be necessary to use a total station for this purpose. It is proposed to use a 
Leica 805 total station linked to a pen computer, which will display the survey results as 
they are generated. This is important as it will allow the volunteers to visualise the process 
and see the results being displayed. Volunteers will be taught how to use the instrument and 
the processes of maintaining control will be explained.  

• Theodolite / Disto Survey: the use of a theodolite / disto was found to be very effective 
during earlier surveys. The theodolite measures angles and the disto measures the distances 
and then the data is drawn up in the field by volunteers using an accurate film based 
protractor and ruler. This allows the volunteers to be involved in all stages of the process, 
but it is not effective at generating the survey control necessary within dense woodland. But 
can be used in these contexts if a total station is also used to generate control.  

• GPS Survey: a Satellite Global Positioning System (GPS) will be utilised to record the 
general background topography. The survey grade GPS is a Leica 1200 differential system 
and uses Ordnance Survey base stations in conjunction with a roving station to correct the 
raw data with corrections transmitted by mobile phone. The accuracy of the OA North GPS 
system is capable of +- 0.03m and provides for a quick and effective means of recording 
the detail of the features. It does not work well under tree canopy, so the technique will be 
used mainly where there is limited tree cover. 

• Photogrammetric Recording: localised sites, such as the excavation area, can be recorded 
by photogrammetry using photographs taken from a photographic mast, and can be used to 
create accurate three dimensional models of the site and topographic surfaces. The 
advantage of the mast is that the photography can be undertaken by the volunteers, and 
allows them to get involved in the photogrammetric process. Survey control is introduced 
to the photographs by the placement of survey control targets across the site which are 
located by means of survey grade GPS or total station.  

• The photogrammetric processing is undertaken using Agisoft software which provides 
detailed modelling using the overlap of up to 120 photographs, and creates a very detailed 
DTM (Digital Terrain Model) across the site. The photographs are then digitally draped 
over the model to create an accurate three dimensional model of the ground surface. The 
primary output, however, is an accurate two dimensional image which can be used to 
generate accurate plans or profiles.  
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3.5.4 Survey Control: it is proposed that survey control be introduced to the sites by means of a high 
accuracy survey type differential GPS in conjunction with a total station. This can achieve 
accuracies of +- 20mm, and will ensure that the survey is accurately located onto the Ordnance 
Survey National Grid. If there is tree cover in the environs of the sites then, the GPS will be used 
to get control near to the sites and control will be taken to the site by closed traverse using a total 
station.  

3.5.5 Detail Survey Overview: the detail survey by theodolite / total station will record all structural and 
earthwork components, which will be drawn by hachure survey. Survey points will be marked on 
the ground using spray paint and the survey drawing will be manually drawn up with respect to 
them. On completion of the survey the field drawings will be digitised into a CAD system. The 
survey will record all archaeological features, earthworks and elements. The survey will aim to 
identify, locate and record all built elements of the landscape.  

3.5.6 Gazetteer: a descriptive record of all features will be compiled using a standard pro-forma, which 
will incorporate a provisional interpretation of the function of the site / feature, where possible, 
and similarly will provide a provisional interpretation of the site's chronology where possible. 
Once the digital gazetteer has been collated and edited, it will be output as an Access Report and 
input directly into a Microsoft Word format. The gazetteer output will be compatible with the NT 
SMR and the LDNPA HER. This data will be formatted and topped and tailed within word to 
produce the gazetteer volume for the survey project.  

3.5.7 Photographic Record: a photographic archive will be generated in the course of the field project, 
comprising landscape and detailed photography. Detailed photographs will be taken of the 
archaeological features using a scale bar. All photography will be recorded on photographic pro-
forma sheets which will show the subject, orientation and date. The photography will typically be 
undertaken using a digital SLR camera with 16 megapixel resolution.  

3.6 Geophysical Survey 

3.6.1 A programme of geophysical survey comprising a fluxgate gradiometer survey of the Cunsey 
Bloomery Forge, coupled with an analysis and reporting of the results, will be undertaken by Ian 
Brooks of Engineering Archaeological Services.  

3.6.2  Fluxgate Gradiometer Survey Methodology: the following will be undertaken: 

• Magnetic scanning of the bloom forge complex will be carried out to locate major magnetic 
anomalies and to assess the scale of the sites. 

• The survey areas will be gridded with a 20 x 20 m grid. These squares will be marked by 
plastic pegs. 

• The grid will be tied to the OA North topographic survey. 

• Geoscan FM 36 Fluxgate Gradiometer will be used for the survey 

• Readings will be taken at 0.5m intervals along transects 0.5m apart with a parallel sampling 
pattern being walked 

• This will be reduced to a 0.25m sample interval along transects 0.25 m apart around any 
areas of detail 

• Samples will be taken with the aid of a hand trigger to ensure the accuracy of the sampling 

• It is likely that a magnetic resolution of 1nT will be adopted for these surveys 

• The data will be downloaded on to a laptop computer in the field 

• Initial analysis of the data will be carried out using Geoplot v. 3.00v 

• Grey scale plots will be produced using Geoplot v. 3.00v 

• X - Y plots will be produced using Golden software “Surfer” v. 10 

• The data will be exported and “Surfer” v 10 will be used to produce colour contour plots 
with a semi logarithmic scale. 

3.6.3  Report and Archive: on completion of the survey a report shall be produced which will contain: 
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• The results of the geophysical survey 

• A general location plan  

• Grey scale plots at 1, 2 and 3 standard deviations 

• X – Y plots 

• Colour contour plots 

• A detailed description of the anomalies recorded, their possible interpretation character, 
function, date and relationship to other features. 

• A bibliography. 

3.7 Excavation 

3.7.1 The professional team will supervise targeted excavations of features at the bloomery forge, and 
will entail the excavation of at least two 2m x 2m hand dug trenches, which will be sited in the 
light of the topographic and geophysical surveys. It is anticipated that the project will be carried 
out over a ten-day period, and the amount of excavation will be adjusted to fit the time available. 
One of the primary aims of the excavation will be to be to guide, encourage, train, and nurture the 
volunteers in the techniques of archaeological excavation, and a particular emphasis will be placed 
on the quality of experience for those taking part. The techniques that participants will engage in 
will include excavation and all aspects of site recording.  

3.7.2 Topsoil testing: in advance of the excavation a series of small shovel pit holes will be undertaken 
across the extent of the forge site and in the environs of the proposed trial pits. They will be 
sampled systematically across a grid over the forge site and the density of shovel pits will be 
determined by the time and people available. Each shovel pit will be sieved to recover any 
artefacts and a metal detector will be used to ensure that all iron artefacts, including slag, is 
recovered. The artefacts will be stored for later analysis and the shovel pit holes will be located by 
total station. The sampling strategy will be refined to suit the prevailing ground conditions and in 
accordance with discussions with the LDNP Senior Archaeology and Heritage Advisor. 

3.7.3 Excavation: turf and any overburden will be removed by hand. The manual excavation will use a 
variety of techniques, from rapid cleaning to delicate excavation, to suit differing conditions. The 
aim of this work will be to explore all features stratigraphically and to produce a clear plan of the 
complex. Detailed excavation will be targeted in areas of identified archaeological features. All 
elements of the work will, as a matter of course, be recorded in accordance with current English 
Heritage guidelines (2006) and the best practices formulated by English Heritage's Centre for 
Archaeology (CfA). Where practicable, recording will be by volunteers under the supervision of 
professional archaeologists. 

3.7.4 Pits and postholes will be subject to a 50% by volume controlled stratigraphic excavation, with the 
remainder of the feature, should it prove necessary to be removed in entirety, excavated quickly 
keeping only that dating evidence which is securely derived from the feature in question. Linear 
cut features, such as ditches and gullies, will be subject to a 20% by volume controlled 
stratigraphic excavation, with the excavation concentrating on any terminals and intersections with 
other features which would provide important stratigraphic information. As with pits and 
postholes, should it prove necessary to remove the remainder of the feature to expose underlying 
features and/or deposits, it will be excavated quickly keeping only that dating evidence which is 
securely derived from the feature in question. Structural remains will be excavated manually to 
define their extent, nature, form and, where possible, date.  

3.7.5 Archaeological planning will be by a combination of instrument, manual survey and 
photogrammetry (Section 3.5). Where significant structures are revealed these will be recorded by 
photogrammetry using photographs taken from a photographic mast, and would be with respect to 
control points recorded by total station. 

3.7.6 All archaeological features will be excavated manually, but the location of the excavated trench 
will be surveyed using a total station and the data will be digitally incorporated into a CAD system 
during the excavation. The drawings will be generated at an accuracy appropriate for 1:20 scale 
but can be output at any scale required. Three-dimensional recording of selected finds’ classes will 
be undertaken using a total station, should the site warrant this treatment. Section drawings will, 
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for the most part, be generated manually. Additional survey of structural remains visible across the 
site will also be carried out to enhance the detail of existing surveys. A comprehensive survey of 
the surviving remains is crucial to a thorough interpretation of the site.  

3.7.7 Archaeological features will be recorded using pro-forma sheets which are in accordance with 
those used by CfA. Similar object record and photographic record pro-formas will be used. All 
written recording of survey data, contexts, artefacts and ecofacts will be cross referenceable from 
pro-forma record sheets using sequential numbering. 

3.7.8 A full and detailed photographic record of individual contexts will be maintained and similarly 
general views from standard view points of the overall site at all stages of the excavation will be 
generated. Photography will be undertaken using high-resolution digital photography. Photograph 
records will be maintained on special photographic pro-forma sheets. 

3.7.9 Sampling: a process of selective sampling will be undertaken in the course of the excavation, and 
samples will be taken for metallurgical analysis, for palaeoenvironmental analysis, for faunal 
analysis, and particularly for scientific dating. The latter will ensure secure deposits of charcoal are 
sampled for radiocarbon dating, but the potential for other dating techniques, such as thermo-
luminescence will also be considered. It should be noted, however, that the radiocarbon calibration 
curve for the period of the seventeenth century is extremely broad, and means that any dates 
obtained from this period will be very inaccurate and of a lower level of accuracy than can be 
obtained by ceramic evidence. Advice on sampling techniques will be taken from specialists and 
where appropriate in-house specialists will be brought in to undertake the sampling. OA North has 
in-house specialists in undertaking faunal analysis and also geo-archaeologists who can provide 
advice on the micromorphological potential of the site. 

3.8 Post-Excavation Work 

3.8.1 An archive for the project will be prepared during and immediately following the fieldwork 
programme for and a summary forwarded to the LDNPA Historic Environment Record. The 
results of the excavation will form the basis of a full archive to professional standards, in 
accordance with current English Heritage guidelines (Management of Research Projects in the 
historic Environment, 2006). The project archive represents the collation and indexing of all the 
data and material gathered during the course of the project. The deposition of a properly 
quantified, ordered, and indexed project archive in an appropriate repository is considered an 
essential and integral element of all archaeological projects by the Institute for Archaeologists. 

3.8.2 An appropriate programme of analysis will be undertaken to prepare a research archive, and a 
provisional programme of post-excavation analysis is proposed, on the basis of the anticipated 
recovery of material from the excavation.  

3.8.3 The report will present, summarise, and interpret the results of the programme and will incorporate 
specialist reports on artefact assemblages. It will include an index of archaeological features 
identified in the course of the project, with an assessment of the site’s development. It will 
incorporate appropriate illustrations, including copies of the site plans and section drawings all 
reduced to an appropriate scale. The report will consist of a statement of acknowledgements, 
executive summary, introduction summarising the project design, methodology, interpretative 
account of the site and associated structures, gazetteer of features, a complete bibliography. 

3.8.4 An assessment of the samples will be undertaken on the fauna, the palaeoenvironment for 
waterlogged plant remains, and for metals analysis. It is considered that there is considerable 
potential to understand the processes being undertaken in the bloomery forge by a selected process 
of archaeometallurgical analysis on samples taken during the excavation. it is recommended that 
the analysis be undertaken by David Starley who has considerable experience in this field. 

3.8.5 Opportunities will be made available for participating volunteers to become engaged in the post-
excavation processes. Initial processing will, as far as possible, be carried out on site. This may 
involve the initial processing and cataloguing of finds, cross-checking site records, preparing 
phase plans, and checking all drawings. Participants will be encouraged to contribute any fresh 
research information, which may be incorporated into the final report. 

3.9 Report Production 

3.9.1 Report: the report will present, summarise, and interpret the results of the programme detailed in 
Stages 3.1-3.6 above, and will include the following:  
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• a front cover to include the NGR and the client; 

• the dates on which the fieldwork was undertaken; 

• a concise, non-technical summary of the results;  

• acknowledgements and the names of all contributors to the project, including all the 
volunteers; 

• contents list; 

• a description of the project and methodology;  

• an outline of iron working in the region; 

• a summary of the historical and social history of the Cunsey site; 

• results of the topographic survey, presented in conjunction with survey mapping of the 
forge bloomery site, and would include an interpretation of the results; 

• results of the geophysical survey; 

• results of the excavation work, including a description of the features and deposits 
identified; 

• specialist reports on the assessment of the samples and artefactual assessment 

• location plans of the site and environs 

• plans of the topographic and geophysical surveys 

• plans and sections of the excavation at an appropriate scale, including a location plan for 
the trenches; 

• assessment of the significance of the historic environment remains; 

• a discussion presenting an interpretative account of the Cunsey site, and its context within 
the landscape and an interpretation of how the site functioned and would include a general 
phasing of the site.  

• a complete bibliography of sources from which data has been derived; 

• a copy of this project design, and indications of any agreed departure from that design; 

• a list and date of any significant finds identified; 

• a gazetteer of all identified monuments and historic features; 

• a photographic catalogue; 

• a list of the archive contents. 

3.9.3 The report will incorporate appropriate illustrations, including copies of the site plans, detailed 
survey plans of the Cunsey site, maps of the wider landscape, all reduced to an appropriate scale. 
The site mapping will be based upon the CAD base. The report will be accompanied by 
photographs and historic illustrations illustrating the principal elements of the landscape. 

3.9.4 Editing and submission: the report will be subject to the project teams stringent editing procedure; 
then a draft will be submitted to the Lake District National Park for consultation. Following 
acceptance of the report, six bound copies of the report (and digital copy) will be submitted to the 
LDNPS HER. A summary of the work will be provided for OASIS.  

3.9 Other Matters 

3.10.1 Access and Welfare: access for the sites will be negotiated with the land owners by LDNPA. 
Access to the Cunsey area for excavation will allow for the use of a 4x4 vehicle to gain access to 
the site. For the excavation it will be necessary to provide welfare facilities for the staff and 
volunteers. It is proposed to use a ground hog welfare unit, which can be towed to the site behind a 
4 x 4 vehicle. The 4 x 4 vehicle will be required to bring the equipment and facilities at the 
beginning and end, but there after personnel will walk to the site from the road. 
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3.10.2 Health and Safety: full regard will be given to all constraints during the survey, as well as to all 
Health and Safety considerations. The OA North Health and Safety Statement conforms to all the 
provisions of the SCAUM (Standing Conference of Unit Managers) Health and Safety manual. 
Risk assessments are undertaken as a matter of course for all projects, and will anticipate the 
potential hazards arising from the project. A very careful risk assessment will be undertaken in 
conjunction with the LDNPA. Particular care will be taken to ensure that all staff are adequately 
protected from the risks of asbestos contamination during the clearance of the rubbish piles, and 
will entail protective suits and washing facilities on site. 

3.10.3 Insurance: insurance in respect of claims for personal injury to or the death of any members of the 
public in the course of the project will be covered by OA North, who has insurance cover which 
complies with the employers' liability (Compulsory Insurance) Act 1969 and any statutory orders 
made there under. For all other claims to cover the liability of OA North in respect of personal 
injury or damage to property by negligence of OA North. The insurance cover is as follows: 

• £10 million public liability 

• £10 million employer’s liability 

• £5 million professional indemnity 

3.11 WORK TIMETABLE  

3.11.1 The proposed timetable will be agreed with LDNPA, but the work programme can be initiated at 
short notice, and the project team has staff available to undertake the documentary study and the 
watching brief at short notice. 
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APPENDIX 3 – SITE GAZETTEER 
Site number 1 
Site name Cunsey: Quay 
NGR  338400 493900 
Site type Quay: Jetty 
Period  Post-Medieval 
HER number 2685 
Designation None 
Description Quay on Windermere marked on 1st edition OS map of 1851. 
Source  Archaeological Data Service 2016 
 
 
Site number 2 
Site name Cunsey: Quay 
NGR  338390 493700 
Site type Quay: Jetty 
Period  Post Medieval 
HER number 37173 
Designation none 
Description A small concrete built jetty on Windermere marked on the 1st edition OS map of  

 1851 and labelled as Quay. 
Source  HER 
 
 
Site number 3 
Site name Cunsey Wood: Bloomery: Forge 
NGR  337640 493570 to 337700 493600 
Site type Iron-working: Bloomery: Bloomsmithy: Refining Forge 
Period  Post-medieval 
HER number 2051, 2052, 2687 
Designation None 
Description This single number Site 3 encompasses the three HER numbers 2051, 2052 and 2687 

allocated for different records of the whole iron-working complex at Cunsey Forge. Mike 
Davies-Shiel also recorded and gave HER numbers 30138 and 30139 to parts of the 
complex to the north. Cunsey Forge was perhaps on the site of an earlier bloomery, and the 
site is thought to be the site of the bloomsmithy documented in the sixteenth century, re-
built as a mechanised bloomforge after 1618 and then becoming a refinery forge in 1715 (in 
conjunction with the blast furnace 2058). It was partially demolished in 1750 and finally 
demolished in 1800. Some buildings, known as the Forge, are extant (part of these were 
excavated in 2003). Additional data from HER 2051 reports that the dam and the wheel 
race were still well defined in 1956. Additional data from HER 2052 reports that between 
the wheel race and the beck, are seven mounds of scoriae and cinder which can be 
distinguished in the undergrowth and trees. HER 2687 refers to the site as the Forge Office 
and that during the sixteenth century the site was known as "Les Smithies". Additional data 
from this HER 2687 reports that the iron-works had finery and chafery hearths. Excavation 
of the site in 2003 focused on a number of buildings that occupy the western part of the 
forge site believed to be offices. The excavation of these buildings revealed four phases of 
activity with two relating to iron-working and two linked to the period when the site was 
used as a refinery forge after 1715. This work also undertook, in 2003, a geophysical 
survey of the area. 

Source  LDNPA 2016; OA North 2004; Marshall and Davies-Shiel 1969  
 
 
Site number 4 
Site name Cunsey Wood: Forge 
NGR  337700 493650 
Site type Iron-working: Bloomery: Bloomsmithy 
Period  Uncertain 
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HER number 30138 
Designation None 
Description Part of complex also described in 2051, 2052, 2687 and 30139. Davies-Shiel identified two 

sites (1538 and 1584) within this complex, perhaps (Site 4) and (Site 5). One of these sites 
may relate to the fulling mill identified by Davies-Shiel as being "at the base of an artificial 
slag bank and immediately below the weir", adjacent to Cunsey Beck; otherwise the two 
numbers may refer to separate identification of 'Les Smithies' and the later (bloom)forge 
site. 

Source  LDNPA 2016; M Davies-Shiel's annotated map 1990. 
 
 
Site number 5 
Site name Cunsey Wood: Forge 
NGR  337730 493560 
Site type Iron-working: Bloomery: Bloomsmithy 
Period  Post-Medieval 
HER number 30139 
Designation None 
Description Part of the complex also described in 2051, 2052, 2687 and 30138. Davies-Shiel identified 

two sites (1538 and 1584) within this complex, perhaps (Site 4) and (Site 5). One of these 
sites may relate to the fulling mill identified by Davies-Shiel "at the base of an artificial 
slag bank and immediately below the weir" adjacent to Cunsey Beck; otherwise the two 
numbers may refer to separate identifications of 'Les Smithies' and the later (bloom)forge 
site. 

Source  LDNPA 2016; M Davies-Shiel's annotated map 1990. 
 
 
Site number 6 
Site name  Cunsey: Bridge 
NGR  38097 93577 
Site type River Crossing: Bridge 
Period  18th century 
HER number None 
Designation HE 1106232: Listed Grade II 
Description A bridge over Cunsey Beck, probably of eighteenth century date. It has two segmental 

arches with a central island; a channel to the west directs water from the stream past the 
weir on island to the north arch. It was connected and possibly contemporary with the 
Cunsey mills to the east. 

Source  Historic England 2016 
 
 
Site number 7 
Site name Cunsey: Bobbin Mill 
NGR  338204 493624 
Site type Mill: Bobbin 
Period  Post Medieval 
HER number 2683  
Designation Listed in Historic England as 1087240 - Listed Grade II  
Description Sited on the approximate location of Cunsey Blast Furnace, the Bobbin Mill was marked on 

the 1st edition OS map of 1851. It was converted to a water-powered saw-mill and then a 
joinery works. An adjacent coppice barn may be of an early date. An unidentified cut 
feature noted in the approximate location of the former blast furnace was identified in the 
section of a pipe trench at one corner of the extant bobbin mill building, and a substantial 
deposit of furnace waster beneath a dump layer possibly representing demolition of the 
blast furnace. A rapid photographic survey of standing buildings and other built heritage 
features (sluice, mill race, turbine house, water pipe, and other outbuildings) was 
undertaken in the woodland to the west of the Bobbin Mill in 2013. 

Source  Wardell Armstrong 2013; Historic England; LDNPA 2016 
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Site number 8 
Site name Cunsey: Blast Furnace 
NGR  338250 493640 
Site type Iron-working: Blast Furnace 
Period  Post medieval 
HER number 2058  
Designation Underlying Listed Building of Bobbin Mill / Saw Mill Historic England 1087240  
Description A blast furnace complex comprising furnaces, calciner and condenser flues in use after 

1711 until 1750, and partially demolished in 1760; it was wholly demolished in 1800. 
Nothing remain of the blast furnace, but the mill pond, leat, iron ore storage platforms and 
remains of possible charcoal barn do survive. The Cunsey Company built a smelting 
furnace which was placed under the steep bank close to the present saw mill. The site is 
now occupied by a dwelling house, one room of which, with its walls seven or eight feet in 
thickness, was evidently the inside of the furnace stack and is all that is left of the works 
(Fell 1908, 209).  The owner of the dwelling house, situated below the steep bank, close to, 
and on the south side of, the saw-mills, has no knowledge of such a wall as described by 
Fell in 1908. Investigation of the south-east half of the house, which is the older part, 
revealed no walls of extraordinary thickness. The wall was possibly removed or thinned 
down when the house was modernised and enlarged in recent years. A perambulation of the 
area revealed no traces of the former existence of a smelting furnace (Field Investigator's 
Comments 1957). 
The alleged site of Cunsey blast furnace (SD 382 936) was visited by the RCHME in Oct 
1994. There are no visible remains of the blast furnace or any other associated buildings; 
however, the gardens opposite the present dwelling house are built upon a large slag heap 
which is at least 30m in length. The edge of the slag heap extends into the adjacent field but 
according to the house owner, a substantial amount has been removed for road surfacing. 
The slag is blue-green in colour and glassy in appearance (Lax 1994). Fieldwork in the 
woodland above the present dwelling house revealed a cluster of earthworks at SD 3824 
9361. They comprise four rectilinear platforms, cut one above the other into the upper part 
of a spur, and a linear hollow on the eastern side of the lower two platforms. Working south 
to north the platforms measure: 9.2m (north/south by 7.7m; 5.7m by 20m (east/west); 7.2m 
by 15.3m (east/west); 6.5m square. The hollow, orientated approximately north to south, is 
12m long and 5.5m wide. The maximum depth of the platforms below the natural ground 
surface on their up-slope sides is 1.8m. They may be the sites of former buildings and in 
places revetment walling is visible on their steep upper sides. They are very heavily stained 
from contact with haematite ore which may mean that this where the ore was stored. A 
former stone quarry is located a short distance east of the uppermost platform. Just beyond 
the platforms on the west, a hollow-way ascends the hillside and appears to turn towards 
the upper platforms. It lies within the garden of a cottage where some of the garden 
elements, such as the vegetable plot., appear to occupy large levelled areas which originally 
may have been connected with the ironworks. A pitstead, partly cut by the drive to the 
cottage, lies west of the vegetable plot (Lax 1994). An unidentified cut feature noted in the 
approximate location of the blast furnace was identified in the section of a pipe trench, and 
a substantial deposit of furnace waste beneath a dump layer possibly representing 
demolition of the blast furnace" (reported in 2013 in the course of Cunsey Beck Hydro 
Scheme project). A rapid photographic survey of standing buildings and other built heritage 
features (sluice, mill race, turbine house, water pipe, and other outbuildings) was 
undertaken in the woodland to the west of the Bobbin Mill, also in 2013. 

Source  LDNPA 2016; Wardell Armstrong 2013; Archaeological Data Service 2016 
 
 
Site number 9 
Site name Machell Coppice: Potash Kiln 
NGR  337750 494680 
Site type Potash Kiln 
Period  Uncertain 
HER number 30140 
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Designation None 
Description Possible site of Potash kiln. 
Source  LDNPA 2016 
 
 
Site number 10 
Site name Machell Coppice: Pitstead 
NGR  337800 493700 
Site type Pitstead  
Period  Uncertain 
HER number 32803 
Designation None 
Description Pitstead disturbed by trackway. 
Source  LDNPA 2016 
 
 
Site number 11 
Site name Machell Coppice: Pitstead 
NGR  337890 493740 
Site type Pitstead  
Period  Uncertain 
HER number 32804 
Designation None 
Description Pitstead. 
Source  LDNPA 2016 
 
 
Site number 12 
Site name Machell Coppice: Pitstead 
NGR  338070 493930 
Site type Pitstead  
Period  Uncertain 
HER number  32805 
Designation None 
Description Pitstead. 
Source  LDNPA 2016 
 
 
Site number 13 
Site name Machell Coppice: Hut Platform 
NGR  338060 493940 
Site type Hut Platform 
Period  Uncertain 
HER number  32806 
Designation None 
Description Hut Platform. 
Source  LDNPA 2016 
 
 
Site number 14 
Site name Bishop's Wood: Enclosure 
NGR  337540 493758  
Site type Enclosure   
Period  Uncertain 
HER number 60786 
Designation None 
Description A small irregular drystone wall enclosure incorporating a natural boulder. Perhaps an 

enclosure or foundations of a workman's hut. This may be associated with HER 60801 to 
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the north-west located at 337522 493812: a dilapidated dry-stone boundary wall, shown on 
the first edition OS map. 

Source  LDNPA 2016 
 
 
Site number 15 
Site name Long Parrock: Trackway 
NGR  337788 493843 
Site type Trackway 
Period  Uncertain 
HER number 60785 
Designation None 
Description A trackway passing a charcoal burning platform. 
Source  LDNPA 2016 
 
 
Site number 16 
Site name Long Parrock: Trackway 
NGR  337969 493931 
Site type Trackway 
Period  Uncertain 
HER number 60784 
Designation None 
Description A terraced trackway. 
Source  LDNPA 2016 
 
 
Site number 17 
Site name Great Ore Gate: Chopwood Kiln 
NGR  337270 493650 
Site type Kiln: Chopwood 
Period  Uncertain 
HER number 30144 
Designation None 
Description Site of a chopwood kiln. 
Source  LDNPA 2016 
 
 
Site number 18 
Site name Cunsey: Charcoal Burning 
NGR  337500 494200 
Site type Charcoal Burning: 
Period  Medieval: Post-Medieval 
HER number 2682 
Designation None 
Description Site or pit for charcoal burning.  
Source  Archaeological Data Service 2016 
 
 
Site number 19 
Site name Cunsey: Industrial: swill making: barrel hoop making 
NGR  337500 494200 
Site type Building: Industrial 
Period  Post-Medieval 
HER number 2686 
Designation None 
Description Industrial building for swill making and making barrel hoops. 
Source  Archaeological Data Service 2016 
 
 



Cunsey Bloom Forge, Windermere: Community Archaeological Survey and Excavation Final Report 101 

For the use of the Lake District National Park Authority  © OA North and University of Salford July 2017 

Site number 20 
Site name Cunsey: Ridge and Furrow 
NGR  338305 493805 
Site type Ridge and Furrow 
Period  20th century 
HER number 37170 
Designation None 
Description Ridge and Furrow post-dating World War II - see also HER 37171 and 37172 to the north. 
Source  Archaeology Data Service 2016 Data Service 2016 
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APPENDIX 4: GEOPHYSICAL SURVEY REPORT 
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NGR 
Centred on: 
Area 1: SD 37620 93731 
Area 2: SD 37771 93645 
Area 3: SD 37657 93658 
 
Location and Topography (Figures 1 and 2) 
Cunsey Beck Bloomery Forge lies approximately 2.2 km south east of Near Sawrey, Cumbria, and 
400 m west of Cunsey Bridge on the southern bank of the Cunsey Beck. The site consists of the 
remains of the forge buildings, on the southern side of the track between Cunsey Bridge and Great 
Ore Gate Wood, and a range of earthworks and remnants of buildings between the track and the 
Cunsey Beck.  

On the northern side of the track the main section of the site sits within a deep hollow with a deep 
cut leat running to the north and west. To the east are a series of tips which sits on the western side 
of a marked platform running above the river.  

Three areas were investigated, Area 1 over the main hollow containing the majority of the working 
area; Area 2 on the platform above the river and Area 3 in the field to the south west of the 
buildings excavated in 2003 (Miller 2005) 

 
Archaeological Background 
The Fluxgate Gradiometer survey of Cunsey Beck Bloomery Forge was commissioned, by Oxford 
Archaeology North as part of a programme of archaeological works within the ‘Rusland Horizons: 
working a Lakeland Landscape’ Heritage Lottery Funded Landscape Partnership Scheme. 

The bloomery forge at Cunsey is one of the very few surviving examples of its type in Britain. The 
site dates from c. 1618 and was used first to smelt iron and later, following the construction of a 
blast furnace at Cunsey in 1715, as a refining forge. Archaeological investigation and recording 
took place at the site in 2003 following damage to one of the structures, which confirmed the 
importance of this industrial site (Miller 2005). This work also included a limited Fluxgate 
Gradiometer survey (Brooks 2003) which include a dipolar anomaly which may have been the 
location of a bloomery furnace or other hearth. 

Aims of Survey 
1. To investigate Cunsey Beck Bloomery Forge prior to excavation. 

 

SUMMARY OF RESULTS 

Three survey areas were investigated, however only the area of the platform above the Cunsey 
Beck proved to have consistent magnetic anomalies which are assumed to relate to ironworking 
activities. Two high value anomalies, and a third possible anomaly, are probably the sites of 
bloomery furnaces. It is also possible that there are two, curving, linear anomalies which probably 
relate to the layout of the ironworking activities. It is clear that the ironworking activity on the 
platform is from an early phase on the site with the tips from the main area of the site partly 
sealing the western side of the platform. 
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Methods 
The Fluxgate Gradiometer surveys took place between 8/9/2016 and 10/9/2016. Three areas were 
investigated with Area 1 covering the main working area of the site, Area 2 on the platform above 
the river and Area 3 in the field to the south west of the track and partially preserved buildings. 
Initial work on the three areas was undertaken using a series of either 20 x 20 m, or 10 x 10 m 
squares laid out as in Figure 2. Readings were taken at 0.5 m intervals along transects 0.5 m apart. 
These transects were walked in a parallel pattern. A more detailed survey was also undertaken over 
part of Area 2 (Figure 3) with reading taken at 0.25 m intervals along transects 0.25 m apart. Given 
the highly magnetic anomalies encountered on ironworking sites a resolution of 1 nT was used for 
the surveys. 

The survey was carried out using a Geoscan FM 36 Fluxgate Gradiometer. Grey Scale Plots were 
produced using Geoscan Research “Geoplot” v.3.00x and X - Y Plots using Golden Software 
“Surfer” v. 5.01. 

 

Filled Colour Contour Plots 

This technique was developed by Crew (1997), 1998) at the prehistoric ironworking site of 
Crawcwellt, Merioneth, to clarify the location and nature of strong magnetic anomalies, 
particularly to identify the location of in situ burnt features associated with ironworking, such as 
furnaces, smithing hearths and ore roasting areas. 

The raw gradiometer data is imported into Golden Software Inc. “Surfer” v. 10 and is used to 
produce a filled contour plot, with a non-linear scale, so high positive and low negative readings 
are emphasised. The scale is selected according to the maxima and minima readings, to show in 
situ features in the best possible manner. The clearest results are generally achieved with a scale 
which doubles, or halves, at each step. In colour the positive readings are represented in shades of 
yellow to red and the negative readings in shades of blue. The mid-range values are represented as 
white. The data is not manipulated in any way, except to smooth the contours slightly to reduce the 
linearity which can be caused by an eccentric survey grid. 

Areas of burning such as furnaces or hearths, which are still in situ, give north-south oriented 
dipolar signals because of the relatively strong remnant magnetism of the feature. The key element 
for recognition of in situ features is the occurrence of a discrete negative signal, which in well-
defined features can occur as a halo around the northern side of the positive signal. 

The apparent orientation and shape of the dipolar signals can vary, depending on a number of 
factors. The declination can reflect the last firing date of the feature, as the remnant magnetic 
direction varies with time. The shape of the signal is rarely circular. Most well-preserved furnaces 
have vitrified lining which is “C” shaped in plan, which gives a slightly oval signal. Some signals 
can also be markedly elongated, which may be due to slag tapping channels with remnant magnetic 
signal. The negative zone of the dipolar signals is also much weaker than the positive zone and can 
be distorted by topography and by the presence of slags and other fired features. 

The amplitude and size of the dipolar signals also depends on several factors, such as the state of 
preservation of the feature, its depth and degree to which the signal is masked by slag deposits. In 
cases where an in situ feature occurs to the south of slag deposits, the negative signal may not show 
at all. Dipolar signals with other orientations can occur and can be caused by large pieces of 
magnetic, iron rich material which are disturbed and no longer in their original orientation. Isolated 
high readings can also give fortuitous dipolar signals, but these can be discounted by careful 
inspection of the survey data. 

The value of the technique for mapping ironworking sites has now been fully demonstrated by 
previous Cumbria surveys (Price and Crew 1999, Crew et al 2001, Crew et al 2002, Crew and 
Brooks 2002, Brooks 2012, Brooks 2014), in the Dartmoor National Park at Auswell Wood (Dean 
2000) and at Little Morton Hall, Cheshire (Brooks and Laws 2002). 
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Results: 
Area 
The Fluxgate Gradiometer surveys covered a total area of 1,164 m2 with a further 300m2 of detailed 
survey undertaken. 

 

Display 

The results of the Fluxgate Gradiometer Survey is displayed as Grey Scale Images (Figures 4, 8, 11 
and 15); as X-Y Trace Plots. (Figures 5, 9, 12 and 16); as colour contour plots (Figures 6, 10, 13 
and 17) and the results are summarized in Figure 19. 

 
Fluxgate Gradiometer Survey 
This survey technique records changes in the earths’ magnetic field, which may be the results of 
human activity. The interpretation of the Fluxgate Gradiometer Surveys are shown on Figure 7, 14 
and 18 and are summarized in Figure 7.  

 

Area 1 

Area 1 covered the main working area of the site (Figure 2), it extended up the steep slopes on both 
the north and south sides of the area. Unfortunately, the level of modern rubbish on the site, 
including metal objects, dumped within the working area means that the plots are very difficult to 
interpret. 

The interpretation of the plots of this area is shown on Figure 7. There are two roughly rectangular 
areas of magnetic disturbance (Anomalies A and B) which are at an angle to the obvious buildings 
on the site and the stone walling along the north western side of the survey area. Anomaly A also 
extends up the steep slope on the south western side of the site, possibly suggesting that these 
anomalies relate to the modern dumping.  

Two less defined anomalies (Anomalies C and D) probably relate to the leat crossing the site as 
they align with the physical remains of this features on either site of the working area. 

 

Area 2 

Area 2 covered the platform above the river and an area with “finger tips” running back from the 
main working areas. The topography of this area suggest that the tips are secondary features, partly 
sealing any activity on the platform.  

The grey scale plots for this area (Figure 8) showed much more consistent magnetic anomalies 
including two areas where the magnetic values recorded were beyond the range recorded by the 
FM 36 gradiometer. It was therefore decided to resurvey the majority of Area 2 in at a higher 
resolution in order to define the possible features as accurately as possible. The results of this 
survey are discussed below. 

 

Area 2 Detailed Survey 

Corresponding with three of the four squares in Area 2, this survey was carried out with a sample 
interval of 0.25 m along transects 0.25 m apart. The results are shown on Figure 14. Two marked 
areas of high magnetic values were recorded as Anomalies E and F. Anomaly E is approximately 
3.6 x 2.8 m in size with the core of the anomaly reaching vales above 2047 nT above the 
background. The colour contour plot (Figure 13) clearly shows the size of the positive zone, 
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however the negative zone is less clear and is probably partly obscured by later dumping. There is a 
possible negative zone to the north of the positive zone which may relate to the dipolar anomaly, 
however this is not clear. Anomaly F also has a core area with readings above 2047 nT defining an 
area 3.4 x 3.1 m in size. The colour contour plot (Figure 13) clearly shows the positive zone, 
however the negative zone to the north appears to run outside the survey area. These anomalies are 
probably marking the locations of bloomery furnaces. A third possible furnace (Anomaly G) was 
located in the north western corner of the plot. This is less well defined, however appears to form a 
consistent anomaly on the colour contour plot (Figure 13), although no clear negative zone can be 
determined. 

There appears to be two linear anomalies within the data (Anomalies H and I). Anomaly H is better 
defined than Anomaly I and is more likely to be the result of an archaeological feature, possibly a 
ditch later filled by slag, possibly defining the southern extent of the site. Anomaly I is less well 
defined, however, it has some similar features to Anomaly H. 

 

Area 3 

Area 3 was located within the field to the south and west of the buildings excavated in 2003 (Miller 
2005). A single 10 x 10 m square was investigated as the quantity of metal objects dumped in the 
field, adjacent to the building meant that is was not possible to extend this area. The results of this 
survey is shown on Figure 18. No clear magnetic anomalies were located within this survey. 
Although three anomalies (Anomalies J, K and L) were defined no clear pattern could be 
determined. These anomalies are not of a character nor magnetic value to suggest significant 
metalworking activity on this side of the boundary defining the edge of the woodland. 

 

Conclusions 
It is a fundamental axiom of archaeological geophysics that the absence of features in the survey 
data does not mean that there is no archaeology present in the survey area only that the techniques 
used have not detected it. The level of disturbance within the main working area of iron working 
complex (Area 1) means that it was not possible to define consistent anomalies within this area 
with the exception of two linear anomalies which are assumed to mark the line of the leat. 
Similarly, the survey in the field (Area 3) suggests that significant iron working did not extend 
beyond the boundary of the woodland. The platform above the Cunsey Beck (Area 2), however, 
would appear to be a focus for iron working activity with at least two and possibly three large 
anomalies that are probably the sites of bloomery forges. These would appear to be from an earlier 
phase of iron working activity as the spoil heaps from the main phase of activity partly seal the 
platform. There are also two possible linear features within the data which may relate to the activity 
on the site. 

The use of very high resolution (0.25 x 0.25 m) survey on areas of possible iron working activity is 
also demonstrated with the much clearer definition of features achieved. 
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Techniques of Geophysical Survey: 
Magnetometry: 
This relies on variations in soil magnetic susceptibility and magnetic remenance which often result 
from past human activities. Using a Fluxgate Gradiometer these variations can be mapped, or a 
rapid evaluation of archaeological potential can be made by scanning. 

Resistivity: 
This relies on variations in the electrical conductivity of the soil and subsoil which in general is 
related to soil moisture levels. As such, results can be seasonally dependant. Slower than 
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Magnetometry this technique is best suited to locating positive features such as buried walls that 
give rise to high resistance anomalies. 

Resistance Tomography 
Builds up a vertical profile or pseudosection through deposits by taking resistivity readings along a 
transect using a range of different probe spacings. 

Magnetic Susceptibility: 
Variations in soil magnetic susceptibility occur naturally but can be greatly enhanced by human 
activity. Information on the enhancement of magnetic susceptibility can be used to ascertain the 
suitability of a site for magnetic survey and for targeting areas of potential archaeological activity 
when extensive sites need to be investigated. Very large areas can be rapidly evaluated and specific 
areas identified for detailed survey by gradiometer. 

Instrumentation: 
1. Fluxgate Gradiometer - Geoscan FM36 
2. Resistance Meter - Geoscan RM15 
3. Magnetic Susceptibility Meter – Bartington MS2 
4. Geopulse Imager 25 - Campus 
Methodology: 
For Gradiometer and Resistivity Survey 20m x 20m or 30m x 30m grids are laid out over the 
survey area. Gradiometer readings are logged at either 0.5m or 1m intervals along traverses 1m 
apart. Resistance meter readings are logged at 1m intervals. Data is down-loaded to a laptop 
computer in the field for initial configuration and analysis. Final analysis is carried out back at 
base. 

For scanning transects are laid out at 10m intervals. Any anomalies noticed are where possible 
traced and recorded on the location plan. 

For Magnetic Susceptibility survey a large grid is laid out and readings logged at 20m intervals 
along traverses 20m apart, data is again configured and analysed on a laptop computer. 

Copyright: 
EAS Ltd shall retain full copyright of any commissioned reports, tender documents or other project 
documentation, under the Copyrights, Designs and Patents Act 1988 with all rights reserved: 
excepting that it hereby provides an exclusive licence to the client for the use of such documents by 
the client in all matters directly relating to the project as described in the Project Specification. 
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Figure 1: Location 

Scale 1:25,000 
 

Reproduced from the Outdoor LeisureTM 7, 1:25,000 scale 
by permission of the Ordnance Survey ® on behalf of 

The Controller of Her Majesty's Stationary Office 
© Crown Copyright 1998 
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APPENDIX 5  
THE EXAMINATION OF METALWORKING DEBRIS 

 FROM CUNSEY FORGE, CUMBRIA (CF16) 
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Summary 

Visual examination of metallurgical debris from the 2016 excavation of Cunsey Forge, 
Cumbria appeared to relate primarily to the fining process known to have been carried out 
there from at least the early to the mid eighteenth century, when the site converted cast iron 
from local blast furnaces into malleable wrought iron. However the presence of haematite 
ore intermixed with some of the slag raises the possibility that some of this material 
derived from a hearth-based smelting operation, either as a bloomery forge or more along 
the lines of a Catalan hearth, as has been suggested for the nearby site of Stoney Hazel. 

 

Background to the excavation 

The 2016 excavation at Cunsey forge was undertaken by volunteers directed by Oxford 
Archaeology North in conjunction with Salford University and had been commissioned by 
the Lake District National Park Authority. Earlier excavation of Cunsey Forge in 2005 
within the footprint of a stone building is reported (Miller 2005) to have found several 
phases of operation. These included slags consistent with bloomery smelting, but no 
structural evidence for the process. For the later bloomery forge phase, evidence in the 
form of timber sill beam footings and posthole was associated with 'abundant slag nodules'. 
The third, refining forge, phase was evidenced by construction of the stone buildings, to 
support, rather than house the main ironworking activities, although one contained 
evidence of smithing and the other haematite fragments which suggested its use as an ore 
store. 

The historical documentation for the site is extensive and has been summarised by Miller 
(2005), and only the briefest details will be mentioned here. Its foundation dates back to 
1618 when the land was leased by William Wright for the construction of an ironworks 
and a new lease in 1621 indicates that the site also incorporated a forge by this time. A 
1639 document describes the division of the site into an upper finerie and a lower finerie 
and chaferie. However this terminology may be misplaced; the purpose of such forges is 
generally understood to be the conversion of cast iron to wrought iron. It is unclear where 
the cast iron for conversion would be coming from; the first documentary evidence for 
blast furnaces, in the district, including that at Cunsey, dates to 1711. It is surely only from 
this date it that the plant actually had the opportunity to carry out the fining of cast iron, 
which documentary evidence suggests that it did, first from first Backbarrow, then Cunsey 
blast furnaces. The forge reverted to the ownership of the Backbarrow Company in1750 or 
1762, but it does not seem to have functioned subsequently. 

Excavation required the mechanical removal of overlying, recent deposits followed by 
hand excavation and sampling. It was initially suggested that the excavation would involve 
at least 2 2x2m trenches. At the time the specialist visited the site (as final photography 
and back-filling took place) the main forge area had been subject to open excavation and a 
further three trenches had been opened on the raised slag heap to the east where 
geophysical survey had suggested the location of individual bloomery furnaces. 
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During the visit, the specialist was given the opportunity to collect, for examination, 
metallurgical debris that had been placed at the trench edges but was not identified as 
coming from any recorded contexts within these trenches. This amounted to 69.5kg. At a 
later date two boxes of debris totalling 16.4kg, from numbered contexts within Trenches 2, 
3 & 4 was received, but no material from Trench 1, where the main working area was 
located.  

 

Methodology for assessment of metalworking debris 

Metalworking debris, totalling 85.9kg from the Cunsey Forge excavation was visually 
examined to record and potentially determine the processes from which it derived. Most of 
this was unstratified, with only a minority from recorded contexts, but at the time of 
examination no information on the date or nature of these contexts were known to the 
specialist. The material collected by the specialist was unwashed and this allowed the 
sediment to be checked for hammerscale. The stratified material was clean at the time of 
receipt.  

It should be emphasised that for most ironworking processes, the amount of previous work 
done on similar assemblages allows a widely accepted terminology for the different types 
of slag to be used, and from this the nature of the processes being carried out may be 
identified with some certainty. However, investigations into the various conversion 
processes of the post medieval and industrial era are very limited. The specialist therefore 
largely divided the material examined into morphologically similar groups and has named 
and described these for future reference.  

Table 1 presents a summary of these findings, based on the categories and divided by 
activity. A full listing, by context, can be found in Appendix I. 
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Classification of debris 

Table 1. Metalworking debris from Cunsey Forge by activity and type  

Activity Classification         Mass (g) 

 

 

  Blast furnace Iron 
Smelting 

  

Cast iron pig and fragment 4500 

   
Iron forging Spheroidal hammerscale Not quant. 

  Flake hammerscale Not quant. 

   
Probably finery/chafery Mosser 20330 

 Plano convex block 11382 

 Channel/run slag 10352 

 Tap/flowed slag 9729 

   
Undiagnostic 

 

Undiagnostic ironworking 
l  

8170 

 Dense slag 1774 

 Grey vesicular slag 5954 

 Red vesicular slag 3655 

 Iron-rich slag 2039 

   
Iron Iron lump 278 

 Iron bar 1707 

 Cast iron plate 5750 

   
Non-slag Burned stone 232 

   
 Total 85852 
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1. Iron smelting 

One small but almost complete iron 
pig weighing 3954g and one 
fractured end weighing 546g were 
unstratified finds from Trench 1. 
Whilst they provide evidence of 
blast furnace smelting, without 
further evidence of smelting on the 
site, it has to be assumed that they 
were brought there to be fined, i.e. 
converted to malleable bar iron, but 
that this was never carried out. 

 

2. Probable Finery/chafery slags 

The form of slag traditionally associated with 
fining, known locally as mossers and elsewhere 
as hambones due to their distinctive pear-shaped 
form, with attached slag channel were surprisingly 
rare on site. No stratified examples were seen by 
the specialist. One 8.38kg example from Trench 2 
showed the scar where the liquid slag had once 
run through a channel to form the block. That 
example like other debris from Trench 2 was 
originally covered in red ore waste, but this was 
largely superficial. Another, larger example 
weighing 12.0kg and measuring 33x30x15cm was 
recovered from the slag heap. 

There was however, little difference except size, 
and evidence of attachment to the channel 
between these and the largest of the plano-convex 
blocks with their more typically plano- convex 
section. Their composition was clearly fayalitic 
and they gave only a slight response to a magnet. 
Some fractured examples showed them to be 
denser towards their base and more vesicular 
towards their top. This is in accordance with the 
typical chafery slag as described by Morton and 
Wingrove (1970 p28). The largest whole example 
examined weighed 2.3kg, and measured 
18x17x6cm but fragments of others suggested a larger size was possible. Only one 
example showed impressions of charcoal. Some of the plano-convex blocks were smaller, 
the smallest being only 316g, raising the possibility that they are smithing hearth bottoms. 
It should be noted that the 2005 excavations found evidence for smaller scale iron smithing 
ant the final, 1757 inventory for the site included a list of smithing tools that suggest 
smithing other than bar-forging had taken place. 
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Cast iron pig. Trench 1 unstratified 

 

Plano-convex block. Trench 2, 
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Evidence that molten slag was frequently tapped 
from furnaces or hearths came in two forms. 
Tapped/flowed slag generally had a flat 
underside but the upper showed a rippled or more 
lumpy (less fluid) surface and seemed to have 
spread sideways into wider plates as it solidified. 
This type shared many characteristics of 
bloomery tap slag, but, coming from all four 
trenches, does appear to be part of the finery 
assemblage. 

 

 

Channel/run slag had clearly been 
constrained to a narrow channel (the 
granular surface suggests a sandy matrix). 
Generally the upper side was concave but 
one or two more cylindrical examples 
appeared to have completely filled a hole 
and in one case, from Trench 2, it was 
conjoined with a second rod-like slag 
fragment, presumably formed when the 
first hole had become blocked. 

 

 

 

Channel/run slag. Trench 4 (403), 
unstratified 

 

 

 

 

Tap / Flowed slag. Slag Heap, 
unstratified 
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2. Undiagnostic Slags 

 

Much of the remaining debris was less 
distinctive morphologically. Undiagnostic 
ironworking slag tended to be more dense than 
the grey vesicular slag, which was highly 
porous, to the point of frothiness. A separate 
category was created for red vesicular slag in 
which the red iron oxide colouration appeared to 
be more than superficially attached. Dense slag 
was thought likely to be smaller fragments of the 
less vesicular parts of either mossers or plano-
convex blocks. 

 

The presence of metallic iron in some of the slag 
was indicated, sometimes by greater density, 
more frequently by a stronger response to a bar 
magnet and the presence of rust-orange corrosion 
products. Where the iron appeared more likely to 
be a component of the slag it was identified as 
iron-rich cinder, where the mineralisation 
appeared to conceal a metallic core it was termed 
iron lump. This could have been a severely 
corroded artefact or an unconsolidated fragment 
of fined iron.  

 

Two artefacts of possible significance include 
the tapered end of an iron bar. This measured 32 cm and appears to have had an original 
section of 3x2.5cm. It is possible that this could have been used to manipulate the 

 

Dense slag. Trench 2. unstratified 

 

 

 

 

Red vesicular slag. Trench 2 unstratified 

 

 

 

 

Iron-rich slag.Trench 3 unstratified 

 

 

 

 

Grey vesicular slag. Trench 3 
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decarburising cast iron in the finery hearth. The section matches the 1" dimension given in 
an illustration of a pointed bar, recorded as the main tool for use in the charcoal finery, by 
(Percy 1864, p 582). However, it might alternatively be the trimmed end of a forged length 
of bar iron. A second find was a rectangular cast iron plate measuring 14 x 9.5cm and 2cm 
in depth. Presumably too small to have been part of the lining of the hearth, it may have 
found another use associated with the fining or forging of iron. 

 

A further and very important form of 
evidence was that of hammerscale. This 
micro slag falls into two distinct types 
(Starley 1995): Flake hammerscale 
consists of fish-scale like fragments of the 
oxide/silicate skin of the iron, dislodged 
during working or quenching. Spheroidal 
hammerscale results from the solidification 
of small droplets of liquid slag expelled 
during hot working, particularly when two 
objects are being fire-welded together or 
when the slag-rich bloom of iron is first 
worked into a billet or bar. Hammerscale 
presence is important in interpreting a site 
not only because it is diagnostic of smithing 
but, because quantities of it tend to build up 
in the immediate proximity of the smithing 
hearth and anvil. It may therefore give a 
more precise location of the activity (Mills 
and McDonnell 1992). It had been reported 
that the central area of the forge had been 
liberally covered with a deposit of 
hammerscale However, no sample of this 
was examined to confirm this identification. 
However, when the unstratified finds from 
Trench 1 were washed prior to examination, 
both flake and spheroidal hammerscale were 
identified. 

 

 

Cast iron plate. Trench 1 unstratified 

 

 

 

 

Iron- bar end. Trench 1 unstratified 

 

 

 

 

Iron lump. Trench 3 unstratified 
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Discussion & conclusions 

Before the finery 

There is plenty of uncertainty in determining the nature of various iron production sites in 
the period when Cunsey was in operation. Not least to the nomenclature used in 
contemporary documents and the pre-conceptions of meanings of these by present 
researchers. At the time of the foundation of the ironworks at Cunsey in 1618 the indirect 
process, whereby cast iron produced in a blast furnace was converted to malleable 'wrought 
iron', was well established in the south of England, but further north the traditional 
bloomery, continued to be the main source of iron. Such a furnace worked on a smaller 
scale as a batch process with a single bloom of malleable iron being produced in each 
smelting operation. There had been developments in the scale of operation, not least where 
waterpower had been applied to the bellows of the furnace and for the hammer to work the 
bloom. It is widely assumed, but not entirely accepted that a Bloomsmithy, as mentioned in 
William Wright's lease for Cunsey in 1622, implies water powered smelting furnace and 
hammer. Given the site's position next to the river, this may well be the case at Cunsey.  

The description of the site as including 'chaferie' and 'fineries' in 1639 is a troubling one, in 
that the terms tend to be strictly associated with the conversion of cast iron - but at this 
time there were no blast furnaces in the area to supply this. There is also much uncertainty 
as to exactly what was meant by the term bloomery forge, a term applied to Cunsey and 
other Cumbrian sites in the seventeenth century. Awty and Phillips (1979-80) have looked 
into this and conclude, from documentary evidence that these are direct smelting sites and 
that the process took place in a hearth that closely resembled those used for both the finery 
and chafery, with the minor difference that the bloomery hearth lacked a hole to feed the 
iron pig into the hearth. However, as Awty and Phillips point out contemporary accounts 
frequently refer to the bloom hearths as fineries and chaferies. 

It would seem most probable that Cunsey was initially involved in the direct production of 
iron. With the arrival of blast furnaces to the area there would have been a demand for the 
conversion of cast iron to wrought iron, which the Bloom forge, could have easily carried 
out, apparently with little modification to their existing, hearths, or hammer and benefitting 
from their existing arrangements for obtaining a steady supply of fuel. 

 

Documentary evidence for the fineries 

Turning to the finery itself, perhaps one of the least understood of the United Kingdom's 
iron production processes, we should look at historical technological accounts as to how 
the hearths were made and operated. 

One of the few authors to fully discuss the finery process and its variations was John Percy 
(1864, p 579-627). He witnessed its operation in its latter days where it was largely 
restricted to producing iron for the tinplate industry in South Wales, at a time when 
puddling process, which utilised coal-fired reverberatory furnaces, had largely been 
adopted by the industry. For a broad and comprehensive view on present variations of the 
process across continental Europe, Percy refers to the classification and descriptions of 
Professor Tunner, Director of the Mining School at Leoben in Styria.  
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By Percy's time the functioning 'English' Walloon process could be separated into two 
divisions: the South Wales and the 'Lancashire' Hearth process. The latter by this period 
was restricted to Scandinavia and the former, had been developed so that, the pig iron was 
first liquefied in a (coke fired) melting hearth before transfer to the charcoal finery. He 
gives details of the process including the removal of slag: Only a small proportion of this 
followed the cast iron into this second stage and what did soon solidified and was removed 
as a crust, prior to the commencement of re-melting the iron. However, slag continued to 
form and had to be tapped off on a number of instances as the iron was manipulated into a 
ball. Percy emphasises he highly skilled nature of the work.  

The process from which these two variations derived is of more relevance to Cunsey. This 
is the Walloon process which utilised two hearths; a finery and a chafery. In the former 
cast iron pigs were melted, oxidised to remove carbon and silicon and the semi molten 
mass manipulated with an iron rod into a ball of sponge-like 'wrought iron' ball'. This 'loup' 
was then transferred to a chafery hearth where it was reheated to allow it to be hammered 
into a bloom, then into bars, a process which consolidated the iron and removed a good 
deal, but not all of the slag trapped as inclusions within the metal. Percy describes the 
Chafery, a little dismissively, as ' a sort of blacksmith's forge'. A frequently stated benefit 
of the second hearth was that (cheaper) coal or coke could be used to fuel it. Although the 
sulphur in coal is detrimental to the quality of iron, little was actually transferred to the 
metal at this late stage of the operation. However, for a remote site, such as Cunsey, one 
might wonder whether coal provided any economy over charcoal, and none was reported 
from Cunsey. 

Percy discusses at some length the composition of finery slag, not without some scepticism 
of continental analyses. He does however accept the division between (iron) poor slags and 
(iron) rich slags, the former produced in the early stages of melting the pig and the latter 
towards the end. Presumably the difference lies in the earlier release of silica from the cast 
iron. However, any chemistry is likely to be more complex given suggestions that in some 
finery processes the rich slag is added back into the finery hearth and in others, including 
the Walloon process, 'as conducted in Sweden' no slag is removed from the hearth but 
hammer slag is added.  

A more accessible, if perhaps over simplified, description of 'the' (English) Walloon 
process is provided by Tylecote (1976 p102-3). The two hearths; finery and chafery are 
essential features of the process, the former, always charcoal fuelled, being for the 
conversion of cast iron to a more malleable wrought iron loup. During this time the carbon 
content is dropped from 3-4% to very low levels and any silicon is removed from the iron 
into the slag (although, as a feature of wrought iron slag inclusions remain trapped within 
the metal). With an archaeological audience in mind, Tylecote describes the form of slag 
produced from both hearths as being run off to form plano-convex blocks with, greater 
amounts coming from the finery. Those having a runner attached being described as ham 
bones. Both have a composition that is essentially fayalitic, although where coal is used as 
fuel in the chafery, a distinct sulphur content is detected 

More detail of finery/chafery slags and their composition is provided by Morton and 
Wingrove (1970, 24-28). In contrast to Tylecote, the authors stress that the amount of slag 
produced during the refining, i.e. pig-melting stage, was directly proportional to the silicon 
content of the pig iron and this could be very low. In addition very little slag would be 
formed during fining. Because of this, various additions were made to build up the volume 
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of slag, including hammerscale, ore or even a little quartz or clay, in addition to the main 
mass of liquid slag from previous runs. The addition of hammerscale is suggested to be the 
reason for a high proportion of wustite seen micrographs of finery slags from the forges of 
Ipsley and Powick, both in Worcestershire. The addition of ore he suggests would result in 
a fayalite/glass/wustite combination pretty much indistinguishable from bloomery smelting 
slag. He illustrates this point with a micrograph of slag from Stoney Hazel, a site where ore 
was found in storage bins, within the hearth, embedded within the hammerscale floor and 
trapped in the slag. Perhaps because of this particular analysis and micrographic 
examination, in their final closing comment Morton and Wingrove suggest that the best 
way to distinguish chafery slags is by their visual appearance in the mass and the two 
layered structure rather than by analysis and microstructural examination. 

However, the interpretation of Stoney Hazel as a finery hearth has been questioned, 
particularly following Cranstone's re-excavation of the site in 1984-5. There is little doubt 
that the surviving hearth itself closely resembles a finery hearth. However, staining within 
the hearth indicates a division between charcoal on the tuyère side and haematite on the 
opposite side. This has direct parallels with the 'Catalan' smelting process, where the ore 
was reduced under a powerful, highly reducing blast. Cranstone suggests that this was a 
case of back-adoption of finery equipment and even terminology for iron smelting in the 
final phase of the Cumbrian bloomery industry. Given that Stoney Hazel continues in 
many publications to be presented as the best surviving example of a finery hearth. The 
suggestion does give reason to examine the evidence of other sires very carefully. 

 

Site visit 

Visiting the site on the final day of photography and backfilling, the specialist observed the 
excavation at its conclusion. Unfortunately the site director was not present on the day and 
no records were available for consultation, particularly to determine whether any features 
had been removed during the excavation process. In the main excavation area no furnaces 
or obvious footings for them survived. The most obvious feature was the wheel pit. Close 
alongside was the remains of an iron-bound anvil base surrounded by what appeared to be 
smithing pan. At a few feet distance the nature of the floor changed, becoming increasingly 
reddened and covered by charcoal deposits. The working floor was cut through by culverts, 
presumably to drain excess water: The surviving wall of the dam rose up behind the 
working floor, with the wall of the forge revetting the slope behind. Between this working 
area and the bend of Cunsey Beck, a large slag heap had built up suggesting the 
considerable longevity of the site.  

On the crest of this heap three further box trenches had been excavated. These had been 
positioned to cut though three bipolar anomalies shown on the magnetometer plot and at 
the time of the visit they were considered by the excavators to be bloomery furnaces. 
However, none appeared to contain any structural remains, just a jumbled deposit of slag. 
Interestingly the deposits, in each trench were distinctly different (each had its own pile of 
spoil). That on the upstream side (Trench 2) tended to contain larger plano-convex blocks 
in addition to occasional undiagnostic material. Most distinctive though was the bright 
(haematite) red colouration of the soil and the (then unwashed) slag. The trench had been 
dug to a depth of perhaps 1m without any apparent change in the composition. The next 
trench (3) was shallower and appeared to have been dug down to a more solid underlying 
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surface. The slag from this trench tended to be smaller, blacker and more vesicular. Finally 
trench 4 contained slag that tended to be more consolidated, less vesicular. It seemed to 
have produced a greater frequency of channel slag and only occasional instances of 
fragments with more flowed surfaces. 

Material for examination was selected from the spoil heaps and trench edges which 
appeared to typify the whole contents of the trench. 

Discussion of examination of sample debris  

A first conclusion is that nowhere on the site was there any evidence for the working of 
metals other than iron, and it also appears that the only fuel used was charcoal. There was 
no slag found which indicated the smelting of iron in a blast furnace. Whilst, some slag did 
resemble that of the tapped bloomery, and the smaller plano-convex blocks could have 
derived from smithing, these two types were deposited alongside debris more obviously 
from the finery process. It seems likely that they do also derive from this process. 

The diagnostic material included only occasional large masses of slag with attached 
channels, known as hambones or mossers that are traditionally associated with finery and 
chafery hearths. However comparison with assemblages in the national slag collection, 
suggests that historically known finery sites often show a wider range of forms. The 
channel/run slag is indicative of the controlled removal of slag from a hearth or furnace, as 
would be expected for finery or chafery. The distinction between vesicular slag and dense 
slag may not be important; both appear, from testing on a ceramic streak plate, to be of 
fayalitic composition, the dual nature of the finery slag is shown in some larger fragments 
which are clearly layered with much less vesicularity below than above.  

It would therefore seem likely that most if not all of the slag seen derived from either a 
finery or chafery hearth. The major uncertainty in this diagnosis for the specialist is the 
quantities of what appears to be roasted haematite ore, associated with the material dumped 
in Trench 2, and perhaps also associated with staining on the floor of the forge building. 
Although there is no surviving hearth to observe, aspects of this material and its 
distribution appear to share similarities with the nearby site of Stoney Hazel. Whilst it is 
possible that roasted ore was utilised in the fining process, as described by Morton and 
Wingrove (1970, 27), the possibility exists that this material derives from a hearth-based 
smelting operation, such as the Catalan process. A variation of this type of operation was 
suggested by Cranstone for Stony Hazel, a site which was at some time under the same 
ownership as Cunsey Forge. Alternatively it might relate to the Cumbrian bloomery forge 
that predated the arrival of indirect technology to the area; however, its position at the top 
of the slag heap, does suggest a relatively late date, and the depth, and presumed size, of 
the deposit suggests that the process that produced it was a long-standing one.  

 

Suggestions for future work 

The number of unanswered questions about iron production in this period and the 
infrequency with which finery sites are excavated suggest that the debris from this site 
deserves full physico-chemical analysis and metallographic examination. It must be 
realised, however, that this is unlikely to provide the data to fully identify individual pieces 
of debris and therefore to understand all aspects of the process. Much of the slag is likely 
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to be broadly of a similar, fayalitic, composition and therefore may not prove identifiable 
based on its analytical data. For example, without evidence for the use of coal, it may be 
that the chafery and finery slags prove chemically indistinguishable from each other. 
However, the relationship between the ore and the different types of slag would be of 
considerable interest and the opportunity to investigate Percy's division of poor and rich 
slags would be welcome addition to our knowledge base. It would be valuable to know 
whether the visual differences in debris from Trench 2 compared to 3 and 4 are matched by 
compositional shifts, the relationship between them or with the forge building itself in 
unknown.  

Further interpretation would be constrained by the lack of stratified debris, particularly any 
which is associated with identifiable structures, or for which dating is available. Whilst 
many of the individual elements of the finery process: pig iron, slags ore, charcoal are 
present, they derive from different parts of the site and there is therefore uncertainty as to 
whether they relate to the same process; on what is clearly a multi-phase, multiple activity 
site we may not be comparing like with like.  

Retention of finds 

It is recommended that representative samples of all debris types be saved. 
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Appendix 1.   

Cunsey Forge:  Full listing of metalworking debris by context 

A
r
e
a 

Con
text 

 mple No. Slag  
classific

ation 

Mass (g) Mag.  
respon

se 

Comments 

        1 U/S   Cast Iron pig 3954 Strong 35x9.5x3cm end missing. photo 

1 U/S   Cast Iron pig 
fragment 

546 Strong 14x9.5x2cm  

1 U/S   Cast Iron plate 5750 Strong 17x17x3cm. Photo 

1 U/S   Channel/run slag 848 Slight 22x3x3 

1 U/S   Fe bar 1707 Strong  32x 3x2.5 cm tapering to a point. 
Photo 

1 U/S   Flake h'scale nq Strong Collected in washing sediment 

1 U/S   Spheroidal 
h'scale 

nq Strong Collected in washing sediment 

2 202  

 

Flake h'scale nq Strong Occasional only 

2 202  

 

Tap/flowed slag 1538 Slight Lumpy, cobble-like with liquefied 
upper surface, rough below. 
Fayalitic 

2 202  

 

Undiag. 
ironworking slag 

1647 Strong Plate-like flow, solidified against 
flat surface. Dense, fayalitic 

2 204  

 

Channel/run slag 2507 Slight 1 large single 7cm dia, One double, 
each 4cm dia. 

2 204  

 

Iron-rich slag 596 Yes  

2 204  

 

Tap/flowed slag 556 Yes  

2 209  

 

Undiag. 
ironworking slag 

2429 Slight Dense in parts, more vesicular 
elsewhere. Prob. frags of a large 
PCB/ mosser 

2 U/S   Burned stone 232 Slight  Red surface colouration 

2 U/S   Channel/run slag 655 Slight Solidified in channel.  11x4x3cm 
and 16x6x6cm Red surface 
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A
r
e
a 

Con
text 

 mple No. Slag  
classific

ation 

Mass (g) Mag.  
respon

se 

Comments 

        colouration. Photo 

2 U/S   Dense slag 894 Yes Frag. of larger block. Red surface 
colouration 

2 U/S   Mosser/Hambo
ne 

8380 Yes 29x24x12cm PCB shaped with scar 
from broken off feeder channel. 
With red haematite adhering. Photo 

2 U/S   Plano-convex 
block 

2314 Slight 18x17x6cm. Well -consolidated, 
fayalitic. Red surface colouration. 
Photo 

2 U/S   Plano-convex 
block 

316 Slight 10x9x8cm. Well -consolidated, 
fayalitic.  Red surface colouration 

2 U/S   Plano-convex 
block 

3712 Slight Partial only. 3 Frags. Dense below, 
vesicular above. Red surface 
colouration 

2 U/S   Red Vesicular 
slag 

3655 Yes Up to 16cm Amorphous shape, 
vesicular. Assoc with roasted ore. 
Photo 

2 U/S   Tap/flowed 
slag 

1629 Slight With flowed surface like tap slag.  
Red surface colouration. Photo 

2 U/S   Undiag. 
ironworking 
slag 

1298 Yes With imprints of wall edge. Red 
surface colouration 

3 302  1034 Channel/run 
slag 

971 Slight 16x4x3cm and 16x6x6cm 

3 302  1034 Flake h'scale nq Strong  

3 302  1034 Grey Vesicular 
slag 

972 Yes Photo 

3 302  1034 Tap/flowed 
slag 

1280 Slight Lumpy, probably withdrawn from 
hearth in semi-molten state 

3 302  1034 Undiag. 
ironworking 
slag 

268 Yes Red colouration 

3 U/S   Channel/run 
slag 

591 Yes 14x5x5cm 

3 U/S   Grey Vesicular 
slag 

3302 Yes Vesicular, dark grey 

3 U/S   Iron lump 278 Strong Possibly part fined iron. Photo 

3 U/S   Iron-rich slag 1443 Strong  

3 U/S   Plano-convex 
block 

1146 Yes 17x15x5cm with charcoal 
impressions 

3 U/S   Tap/flowed 
slag 

1574 Yes Photo 

3 U/S   Undiag. 2243 Yes  
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A
r
e
a 

Con
text 

 mple No. Slag  
classific

ation 

Mass (g) Mag.  
respon

se 

Comments 

        ironworking 
slag 

4 403  1028 Channel/run 
slag 

3591 Yes Diameters: 4,3,5,4,4.5,5,4.5,6cm. 
Photo 

4 U/S   Channel/run 
slag 

1189 Strong 16x6x4.5cm, 12x5x3cm, 
12x3x2.5cm, 15x2x1.5cm 

4 U/S   Dense slag 880 Yes  

4 U/S   Grey Vesicular 
slag 

1680 Yes Very granular. Photo 

4 U/S   Plano-convex 
block 

2663 Slight  

4 U/S   Plano-convex 
block 

1231 Slight 16x16x5cm 

4 U/S   Tap/flowed 
slag 

899 Yes  

4 U/S   Undiag. 
ironworking 
slag 

285 Yes  

 U/S   Mosser 11950 Yes 33x30x15cm PCB shaped with 
hollowed top. Fayalitic. Photo 

 |U/S   Tap/flowed 
slag 

2253 Yes 19x14x7cm Photo 

    Total 85852   
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