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SUMMARY 

This report forms part of the culmination of post-excavation analysis relating to 
the archaeological investigations at Cutacre, Greater Manchester (NGR: centred 
SD 6980 0404). The work has been funded by Harworth Estates Investments Ltd 
and follows a series of recommendations made in earlier archaeological 
assessments. The analysis has focused on the data derived from three sites in the 
Cutacre area that were subjected to open-area excavation: Ashes Farm (NGR: SD 
6938 0420); Cinder Hill (NGR: SD 693 040); and Wharton Hall (NGR: SD 7070 
0370). The analysis has included a detailed reconsideration of the stratigraphic 
data derived from these sites, to produce a robust stratigraphic narrative, along 
with a concomitant programme of radiocarbon dating, and the analysis of pollen, 
charred plant remains, and archaeometallurgical residues. In addition, the results 
from an assessment of specific groups of artefacts have been considered and 
incorporated into this report.  

The analysis identified three broad periods of landscape use in the Cutacre area. 
The earliest of these was identified at Cinder Hill and is prehistoric in date. It 
comprised an early phase of activity, dating either solely to the Late Mesolithic 
period, or extending between the Mesolithic and Early Bronze Age, which may 
have involved the felling/uprooting of trees. Significantly, this site also contained 
evidence for later prehistoric activity. This took the form of a small settlement, 
which has been dated to the Middle Bronze Age (c 1500-1100 BC). The settlement 
comprised a single roundhouse and two sequential four-post structures which, on 
the basis of the analysis of charred plant remains, may have functioned as malting 
floors. Apart from the plant remains, this settlement also produced a small 
assemblage of Middle Bronze Age pottery.  

There was no evidence for Iron Age or Roman-period use of the landscape, the 
next period of use identified by the analysis belonging to the medieval period. 
Significantly, this includes palaeoenvironmental evidence which enables some 
reconstruction of the form and use of the Cutacre landscape during the early 
medieval period (late fifth to early eleventh century), an era that is largely under-
represented in both the archaeological and palaeobotanical records within the 
wider region. This evidence was principally derived from the analysis and 
radiocarbon dating of a pollen monolith, extracted from the site of Wharton Hall. 
It indicates that, between the eighth and early eleventh centuries, the Cutacre area 
was settled and both cereal cultivation and pastoral farming were practised.  

Evidence for later medieval activity (late eleventh- to early sixteenth-century) was 
also identified. This includes a significant medieval iron bloomery site at Cinder 
Hill, which contained evidence for iron production in the twelfth to fourteenth 
centuries. The remains at this site included two slag-tapping bloomery furnace 
bases, which were associated with tapping pits, three putative furnace bases, a 
heat-affected feature that might represent the remains of a reheating hearth, and 
also possible structures. Other remains relating to the bloomery comprised a 
charcoal clamp and a pit that was probably employed in the roasting of iron ore. 
Apart from a stratigraphic consideration of these features, the charcoal and 
archaeometallurgical residues derived from the site have also been subjected to 
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analysis and these have provided valuable insights into the fuelling of the furnaces, 
the contemporary environment, and late medieval iron-production processes.  

Other evidence for late medieval activity was present at Wharton Hall. This 
included artefactual remains that were probably derived from a medieval hall that 
had been comprehensively demolished in the early post-medieval period, as well 
as palaeoenvironmental evidence derived from a pollen monolith. This latter 
evidence indicates that, between the mid-twelfth and mid-fourteenth centuries, 
warmer temperatures prevailed and cereal cultivation was a major feature of the 
later medieval economy. However, between the mid-fourteenth and sixteenth 
centuries, cereal cultivation declined, with a corresponding switch to pastoral 
farming.  

The latest period of landscape use identified by the analysis dates to the post-
medieval period. This evidence included early post-medieval remains of 
seventeenth- and eighteenth-century settlement. At Ashes Farm, the remains of a 
late seventeenth-century farmhouse were excavated, which had been modified and 
extended on two occasions during the eighteenth century, whilst at Wharton Hall, 
open-area excavation revealed the remains of an early/mid-seventeenth-century 
hall, which was also subjected to modification and expansion in the eighteenth 
century. Both of these houses contained evidence of various rebuilds and 
modifications as part of their nineteenth-century occupation. 

The work presented in this report will form the basis for an academic monograph. 
This will enable the results of the analysis to be more widely disseminated and it 
will also situate the excavation sites more closely within their local and regional 
settings, presenting a discussion outlining their significance.  
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1.  INTRODUCTION 

1.1 LOCATION , TOPOGRAPHY, AND GEOLOGY  

1.1.1 Cutacre (centred on NGR: SD 6980 0404) is located some c 2 km to the 
south of Bolton on the north-western edge of the Manchester and Salford 
urban conurbation (Fig 1). Although, historically, it formed one small 
element of south-east Lancashire’s lowland landscape, lying within the 
Lancashire Coal Measures, today it is within Greater Manchester (cf 
Countryside Commission 1998). More specifically, the site, which covers 
some 314 ha, straddles the three metropolitan boroughs of Bolton, Salford, 
and Wigan, between the modern settlements of Little Hulton, in Walkden, 
Shakerley, in Atherton, and Over Hulton, in West Houghton. Several major 
roads surround the site, including the A6 and M61 to its north, and the 
A579 to its west, whilst to the south is a section of the railway between 
Salford and Wigan.  

1.1.2 The site is currently being redeveloped, in order to create a mixed-use 
commercial and public open-space, though prior to this it was an area 
containing a substantial disused coal tip, which covered a fairly large 
portion of the site. This tip was in the eastern half of the site, and had been 
partly created through mining activity associated with the former Charlton 
Colliery, the pit-head of which was adjacent to the north-western boundary, 
and also through the dumping of spoil, which had been transported from 
Brackley, Mosley Common, and Sandhole collieries (Hayes 2004, 163). 
Another smaller coal tip was also contained in the south-eastern part of the 
site, associated with another former colliery within the site, known as 
Wharton Hall Colliery. More generally, coal mining in this, and a wider, 
area formed a significant industry from the fifteenth century onwards, with 
large collieries appearing in the nineteenth century, of which Charlton and 
Wharton Hall collieries formed two examples (Atkinson 1998, 4).  

1.1.3 Topographically, apart from these colliery spoil tips, the land slopes in a 
southerly direction, falling from c 130 m aOD, at the northern edge of the 
site, to c 70 m aOD, at the site’s southern margin and, prior to 
redevelopment, formed low-grade agricultural land that was divided by 
degraded hedgerows, reflecting post-medieval enclosure. Further evidence 
for post-medieval farming consists of several farmhouses, which are 
depicted on historical mapping. Other topographical features of note 
comprise several small watercourses, such as Cutacre Brook, that traverse 
the area and which flow southwards. In addition, the western part of the site 
is peppered with small ponds, which may represent water-filled coal pits, 
clay extraction pits, connected with local brick-making, or marl pits, 
whereby lime-rich clay was extracted and spread over nearby fields as a 
fertiliser.  
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1.1.4 Given the importance of coal mining to the area, unsurprisingly the geology 
of Cutacre is typical of that associated with other parts of the former south 
Lancashire coalfields, in that it comprises the Pennine Middle Coal 
Measures Formation, interspersed with bands of sandstone, classified as 
Peel Hall Rock, that were laid down 313-304 million years ago (the 
Westphalian epoch; Stone 2010). In terms of the superficial deposits 
covering the bedrock, this comprises glacial till of Devensian age 
(c 113,000-10,000 BC).  

1.2 ARCHAEOLOGICAL INVESTIGATION  

1.2.1 Over the last 23 years, the Cutacre site has been the subject of several 
archaeological studies, which effectively culminate with the work outlined 
in this report, and the forthcoming academic monograph. These 
investigations have been driven by the evolving plans to redevelop the site, 
which have largely been connected with its use as a surface mining and tip 
reclamation facility, and latterly its redevelopment as a mixed-use 
commercial and recreational site. This archaeological work has included 
assessment, survey, and evaluation, followed by open-area excavation, 
along with post-excavation assessment and analysis. 

1.2.2 Archaeological assessment: the first stage of archaeological work 
completed at Cutacre was commissioned by UK Coal Mining Ltd and 
consisted of a desk-based assessment and walkover survey, undertaken in 
1991 (GMAU 1991), which was later revised and updated in 1996 (UMAU 
1996). It was designed to identify any archaeological sites within a 
predefined study area, assess their significance, and formulate a series of 
recommendations which would mitigate the impact on the site’s 
archaeological resource of a proposed surface mining and tip reclamation 
facility. These studies collated evidence derived from cartographic and 
documentary sources, as well examining aerial photographs and 
information now contained within the Historic Environment Record (HER) 
for Greater Manchester. They were also supplemented by rapid walkover 
surveys to confirm, and add to, the results obtained from the desk-based 
sources.  

1.2.3 The 1996 investigation indicated that the study area had a high 
archaeological potential and identified 117 sites of varying archaeological 
significance, each of which was ascribed a site number. These sites 
included farmhouses, ponds, coal-working and colliery sites, and associated 
features, and also several potential small-scale industrial areas, which were 
identified on the basis of field-name evidence.  

1.2.4 Following on from this work, some ten years later, a further stage of desk-
based assessment work was undertaken (OA North 2006), in response to a 
Written Scheme of Investigation (WSI) that had been issued by RPS, which 
acted as the archaeological consultants for UK Coal Mining Ltd (RPS 
2005). This brief also followed recommendations made by the then 
Assistant County Archaeologist for Greater Manchester.  
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1.2.5 Additional research focused explicitly on three former colliery sites, known 
as Bank House Colliery, Wharton/Charlton Colliery, and Wharton Hall 
Colliery, and considered a range of primary and secondary documentary 
sources. It was principally designed to provide additional information on 
the development and form of these sites and identify any associated remains 
that might be present within the Cutacre site (OA North 2006).  

1.2.6 In 2013, another desk-based assessment was completed, commissioned by 
Harworth Estates (Arrowsmith 2013). This considered an area that fell 
within the boundaries of the study area considered by the earlier 
assessments, but provided additional information on 20 of the previously 
identified sites; it also identified two additional sites.  

1.2.7 Archaeological survey: in addition to the desk-based assessment, a 
campaign of archaeological survey was completed in 2005/6, again in line 
with the WSI issued by RPS (Archaeological Surveys 2005; 2006; RPS 
2005). The principal aim of this work was to identify any potential buried 
archaeological remains at seven of the sites identified by the initial desk-
based assessment (Sections 1.2.2-3). This work took the form of a 
geophysical survey, comprising a detailed magnetometer survey, using a 
Bartington Grad601-2 gradiometer. This instrument is extremely sensitive 
and is able to measure magnetic variation to 0.1 nanoTesla (nT), and thus, 
depending on sub-surface conditions, is used to detect buried 
archaeological features such as walls, pits, ditches, surfaces, and also 
furnaces, ovens, kilns, and metalwork. Individual survey areas were divided 
into 30 m grids and, in line with recommended methodology (cf English 
Heritage 1995), data were collected at 0.25 m centres along traverses 1 m 
apart. Once collected, the data were then processed using specialist 
software.  

1.2.8 Of the seven sites selected for survey, one (Site 42) comprised two adjacent 
fields named ‘Higher Cinder Hill’ and ‘Lower Cinder Hill’ on a survey of 
landholdings (the Bridgewater survey) made in 1722 (EB 916). These 
names implied that this area may have witnessed early industrial activity, 
associated with burning/heating, and might, in turn, suggest that kilns or 
furnaces had once been used in these fields. An area measuring 180 x 60 m 
was surveyed and, significantly, this showed an area of magnetic debris 
situated at the northern end of the field. This was interpreted as a possible 
spread of thermoremnant material, such as brick or clinker, thus suggesting 
that this area had indeed witnessed some form of industrial activity.  

1.2.9 The second site (Site 45) subjected to geophysical survey was a field named 
‘Coale (sic) Pit Meadow’ on the Bridgewater survey of 1772 (ibid). There, 
an area of 120 x 90 m was surveyed, to identify any evidence relating to 
early coal working. The survey identified a very low-magnitude positive 
anomaly, which corresponded to a visible depression in the north-west 
corner of the field. This feature was interpreted as the coal pit, gaving rise 
to the name of this field. The third site (Site 50) examined was a field 
named ‘Kiln Meadow’ on a c 1772 map (the Bagot Estate map; MA 
L5/4/1/1), the survey covering two separate 30 x 30 m grids.  
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1.2.10 In one of these grids, several positive linear and area anomalies, and 
negative linear anomalies, were detected, suggestive of buried 
archaeological remains. Three of the other sites (Sites 75-7) were marked as 
‘Old Coal Pit’ on the 1849-50 6”:1 mile Ordnance Survey (OS) maps (OS 
1849; 1850) and, at each, a 50 x 50 m area was surveyed. All these survey 
areas contained linear anomalies, which were thought to relate to buried 
remains. The last site (Site 78) comprised two fields named as ‘Near Kiln 
Field’ and ‘Further Kiln Field’ on the 1847 tithe map for the township of 
Tyldesley cum Shakerley (LRO DRM/1/100). At this site, a 90 x 60 m area 
was surveyed and several positive linear anomalies were detected that were 
thought to relate to buried archaeological features.  

1.2.11 Field evaluation: on the basis of the results of the 1996 desk-based 
assessment and the geophysical survey, a programme of archaeological trial 
trenching was instigated in 2006. This again followed a WSI supplied by 
RPS (2005), which had been formulated through consultation with the then 
Assistant County Archaeologist for Greater Manchester (OA North 2006). 
This work involved evaluating 14 sites identified by the desk-based 
assessment, which included all of the sites subjected to geophysical survey. 
In total, 33 c 1.6 m-wide trenches of various lengths were excavated, with 
the principal aim of establishing the presence or absence of archaeological 
remains and, if present, to determine the date, significance, and potential of 
each. The methodology adopted included mechanical excavation of the 
uppermost levels of the trenches, after which cleaning and excavation 
progressed by hand, with the recovery and recording of all artefacts. This 
was then followed by the written, illustrative, and photographic recording 
of any exposed/excavated below-ground remains.  

1.2.12 The sites selected for evaluation included several settlements (Sites 5, 35, 
51, 70, and 87), and areas associated with potential small-scale industry 
(Sites 36, 37, 42, 50, and 78) and coal working (Sites 45 and 75-7; Fig 1). 
The evaluation indicated that no features of archaeological significance 
were present at two of the settlement sites (Sites 5 and 51), nor at four of 
the putative industrial sites (Sites 36, 37, 50, or 78), whilst a relict 
nineteenth-century field boundary and drainage features at one of the coal-
working sites (Site 75) were considered to have little archaeological 
significance. The remaining sites, however, were found to contain more 
significant archaeological remains. These included evidence for early coal 
pits and later drainage features at two of the coal-working sites (Sites 76 
and 77); structural remains associated with two of the settlement sites, 
relating to Ashes Farm (Site 35) and Wharton Hall (Site 70); and deposits 
of metalworking slag at one of the industrial sites (Site 42).  

1.2.13 In addition to the 2006 evaluation, two further schemes of archaeological 
evaluation were completed in 2014, following commissions by Harworth 
Estates Investments Ltd. The first of these schemes involved the excavation 
of evaluation trenches across two post-medieval settlement sites. One of 
these was across the site of Old Green House (Site 33; Fig 1), which 
appears to represent the site of an early post-medieval farmstead, and also 
contained buildings in the nineteenth century (Arrowsmith 2013). The other 
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archaeological evaluation targeted the site of a late eighteenth-century barn, 
either rebuilt or replaced by a row of workers’ cottages in the early 
nineteenth century, which was named Lea Field (Site 31; Fig 1). Although, 
at both sites, the evaluation trenches revealed some degraded structural 
remains, these were considered to have little archaeological significance, 
and no further work was undertaken (OA North 2014a).  

1.2.14 The other scheme of evaluation targeted the site of Hulton Heys (Site 48; 
Fig 1), which appears to have been a medieval and post-medieval farmstead 
(Section 3.3.9). The evaluation consisted of the excavation of three trial 
trenches, which revealed pre-eighteenth-century remains, possibly relating 
to the medieval or early post-medieval farmstead, and structural remains 
forming elements of a mid-nineteenth-century cartshed (OA North 2014b). 
Based on these results, this site was considered to be archaeologically 
significant and a fuller programme of archaeological investigation was 
recommended should these remains be impacted on by development. 
However, to date, no further development is planned for this site.  

1.2.15 Open-area excavation: based on the results of the archaeological 
evaluations (OA North 2006), three of the Cutacre sites were subjected to 
more extensive and detailed archaeological excavation. These were Ashes 
Farm (Site 35) and Cinder Hill (Site 42), which were excavated in 
December 2006, and Wharton Hall (Site 70), excavated in July 2008 
(Fig 1). The excavation methodologies again conformed to a WSI produced 
by RPS and followed recommendations made by the then Assistant County 
Archaeologist for Greater Manchester (RPS 2006).  

1.2.16 The guiding principle of this work was to record any below-ground remains 
adequately if these were to be impacted on by the surface mining and tip 
reclamation facility. At the three sites, the second phase of intrusive work 
consisted of open-area excavation, which aimed to produce a full record of 
below-ground remains, and also to discern the chronological sequence of 
development at the respective sites.  

1.2.17 The excavation methodology employed at all three sites was comparable. It 
comprised mechanical excavation of the upper layers of overburden to 
expose any in situ archaeological remains and/or natural subsoil, which was 
then followed by manual cleaning of these levels. Any structural remains 
were then fully excavated, to determine their extent and form, and, if 
possible, their date, whilst any ‘negative’ features, such as ditches, pits, and 
postholes, were partially excavated, again with a view of determining their 
extent, form, and date. During the excavation, all of the remains were 
stratigraphically and planimetrically recorded using a variety of techniques. 
A programme of palaeoenvironmental sampling was also implemented (OA 
North 2006; 2010). This sampling involved extracting 10-30 litre soil 
samples from features deemed to hold palaeoenvironmental potential (ibid). 

1.2.18 At Ashes Farm (Site 35), a single 40 x 32 m trench was excavated, which 
exposed the footprint of a building, as well as associated structures and 
adjacent areas of cobbling and drainage. Similarly, at Wharton Hall (Site 
70), a single open-area trench was excavated, with maximum dimensions of 
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150 x 63 m, revealing the foundations of the hall and several contemporary 
ancillary buildings, surfaces, and features.  

1.2.19 In contrast, the Cinder Hill site (Site 42) was divided, by necessity, into two 
discrete areas, which would form the focus of separate excavations. Within 
the southern part of the site (Site 42S), two adjacent trenches were 
excavated, one with maximum dimensions of 53 x 52 m, and the other 
measuring c 40 x 31 m, which exposed significant prehistoric remains (OA 
North 2008a). In the northern portion of the site (Site 42N), a single trench 
was excavated, measuring c 50 x 43 m, and this uncovered evidence for 
medieval iron-working.  

1.2.20 Post-excavation assessment: following the intrusive investigations, the site 
archives were ordered and assessments were made of the data generated by 
the open-area excavations. This resulted in the production of post-
excavation assessment reports, which considered, both quantitatively and 
qualitatively, the recorded stratigraphy, artefacts, and palaeoenvironmental 
samples (OA North 2008a; subsequently added to and reissued as OA 
North 2010). These defined a statement of potential for further work, and a 
series of updated aims and objectives, which could be addressed by 
analysis, the scope of which was outlined. These aims and objectives were 
formulated in the light of regional research priorities defined for the 
prehistoric (Hodgson and Brennand 2007), medieval (Newman and 
Newman 2007), post-medieval (Newman and McNeil 2007a), and 
industrial/modern periods (Newman and McNeil 2007b). It was anticipated 
that the data might specifically contribute to an understanding of: 

• the nature of earlier prehistoric occupation within the area; 

• the nature of later prehistoric occupation and its continuity 
into the Roman period; 

• the medieval organisation and settlement of the landscape and 
the activities undertaken within it, specifically the date and 
nature of metalworking activity, and the bloomery technology 
used; 

• the nature and form of post-medieval settlement and 
occupation within the area and the impact of the 
industrialisation of the North West; 

• the effects of topography and geomorphology on former 
settlement over time and on the survival of archaeological and 
palaeoenvironmental remains.  

1.2.21 Post-excavation analysis: with the aims and objectives set out in the 
updated post-excavation assessment report in mind, post-excavation 
analysis was completed between June 2014 and September 2015, which 
was commissioned by Harworth Estates Investments Ltd. The results of the 
analysis are presented in this report and will also be outlined in a 
forthcoming academic monograph. The objectives formulated during the 
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post-excavation assessments acted as a framework for the analysis, which 
has focused on the stratigraphical and palaeoenvironmental data, and 
specific classes of artefacts. The analysis also includes a programme of 
radiocarbon dating.  

1.2.22 Stratigraphic analysis: a detailed analysis of the stratigraphic data has been 
undertaken, which has considered each individual excavated context on 
each site. This analysis has included a review of the primary context 
records, site plans, and sections, which has allowed the relationships 
between deposits, structures, and features, broadly defined during the 
assessment stage, to be re-examined, refined, and revised. This, in turn, 
allowed for secure site-specific sequences to be determined and allowed for 
the identification of key contexts, containing charred plant remains, suitable 
for scientific dating (Section 1.2.19). Following the programme of dating, 
the stratigraphic data were subjected to further review and revision, where 
appropriate. 

1.2.23 Scientific dating: a programme of scientific dating was undertaken as part of 
the post-excavation analysis, with a total of 16 samples submitted for 
radiocarbon assay. Of these, seven samples were derived from the 
prehistoric settlement at Cinder Hill (Site 42S), whilst another seven came 
from the furnaces and associated pits forming part of the Cinder Hill 
bloomery site (Site 42N). The remaining two samples were submitted in 
order to date the pollen core extracted from a palaeochannel at Wharton 
Hall (Site 70). Following the acquisition of the radiocarbon dates, the 
resultant data were then subjected to statistical testing, in order to compare 
respective dates, and, in some instances, Bayesian chronological modelling 
(Appendix 1). In line with standard procedures, all radiocarbon 
determinations are cited in this report as calibrated ranges expressed at the 
95% probability level, followed by the radiocarbon age quoted in 
conventional years BP (before AD 1950), plus the standard error and 
laboratory code (Stuiver and Polach 1977; Stuiver and Kra 1986). 

1.2.24 Artefact and industrial residue analysis: the post-excavation assessments 
identified specific categories of finds that were considered to hold potential 
for analysis, and these have been considered in the present phase of work. 
Principally, analysis has focused on the sizable assemblage of 
archaeometallurgical residue recovered from Site 42N (Appendix 2), 
although the prehistoric pottery has also been reconsidered (Appendix 3) in 
the light of the radiocarbon dating evidence. In line with the 
recommendations outlined in the updated assessment report (OA North 
2010), the other classes of artefacts (medieval and later pottery; vessel and 
window glass; clay pipes, metalwork; ceramic building material; and 
miscellaneous finds) have been incorporated into the revised stratigraphic 
narrative. Finds reports relating to these items are also presented within 
Appendix 3.  

1.2.25 Palaeoenvironmental analysis: during the post-excavation assessments, soil 
samples were identified which contained sufficient quantities of charred 
and waterlogged plant remains, and wood charcoal, for analysis, and which 
were also suitable for scientific dating (Appendix 1). The majority of these 
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samples were recovered from Cinder Hill (Site 42s) and, accordingly, the 
analysis has aimed at elucidating the prehistoric environment and economy. 
The wood charcoal was associated with the medieval bloomery and this 
was also considered (Appendix 4).  

1.2.26 In addition to the plant remains recovered from archaeological features, a 
palaeochannel was identified at Wharton Hall (Site 70). A core was taken 
from this natural feature, which was subjected to pollen analysis, to attempt 
to understand the early environment in the vicinity of the hall (Appendix 5). 

1.3 THE STRUCTURE OF THE REPORT 

1.3.1 This report specifically details the results of the post-excavation analysis 
(Sections 1.2.21-5) and forms an archive report, which will be the basis of, 
and complement, a forthcoming academic monograph. In terms of its 
structure, a chronological approach has been adopted to the excavated 
evidence. Hence, Section 2 describes the evidence relating to prehistoric 
activity and settlement uncovered at Cinder Hill (Site 42S), whilst Section 
3 outlines the evidence for medieval activity. This was primarily identified 
at Cinder Hill (Site 42N), in the form of an early iron-working site, though 
some additional, albeit more limited, evidence was present for medieval 
activity at Ashes Farm (Site 35) and Wharton Hall (Site 70). Section 4 
details the evidence for post-medieval activity, which includes the 
structural and artefactual remains recorded at Ashes Farm (Site 35) and 
Wharton Hall (Site 70).  

1.3.2 Each section also contains interwoven summaries of the specialist post-
excavation analyses that were completed at the respective sites and also 
summary details of the artefacts that were considered as part of the 
assessment. However, the detailed specialist reports, describing the full 
range of methodologies and results, are contained in Appendices 1-5; 
Appendix 3 also contains details of the artefacts that were assessed, but did 
not merit analysis.  

1.4 THE PROJECT ARCHIVE  

1.4.1 The project archive includes all of the data and material gathered during 
the course of the archaeological investigations undertaken at Cutacre, and 
this has been collated and indexed in accordance with accepted guidelines 
(English Heritage 1991; UKIC 1984; Walker 1990). This material includes 
the primary site records, such as context sheets, site plans, and sections, 
and digital images and databases, as well as the various documents and 
reports produced during the project. This information will be deposited 
with Salford Art Gallery and Museum. 
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2.  PREHISTORIC ACTIVITY AND SETTLEMENT AT CINDER 
HILL  

2.1 SITE 42 

2.1.1 Prior to the commencement of the main phase of fieldwork, it was 
considered that there was little chance of encountering any prehistoric 
remains within the Cutacre area (UMAU 1996). For example, no 
prehistoric stray finds, such as flint tools or metalwork, had been recovered 
from the area, no obvious earthwork sites, marking the position of 
settlements or burials, were present, and the geophysical surveys and trial 
trenching had not detected any features that were seemingly related to early 
activity (Sections 1.2.6-10). It was also assumed during the collation of 
data for the desk-based assessment that the geology of the area, which 
comprises heavy, poorly drained superficial deposits of glacial till, was not 
particularly conducive to prehistoric settlement or agriculture (ibid). This 
latter assumption was based on a more general observation that across the 
wider region, those areas that were probably favoured for prehistoric 
settlement comprised free-draining, easily worked, sands and gravels, 
adjacent to watercourses or wetlands (cf Collens 1999, 39).  

2.1.2 Given these factors, it was therefore surprising that during the open-area 
excavations at Cinder Hill (Site 42; NGR: 6930 0401) clear evidence for 
prehistoric activity was recognised, particularly as this site was targeted for 
excavation as as result of its association with medieval or post-medieval 
metalworking (Section 3.3.16). The evidence for prehistoric activity took 
the form of artefacts that were recovered from both the southern (Site 42S) 
and northern (Site 42N) parts of the site, along with structural remains, 
which were confined to the southern excavated area (Site 42S). In this 
latter area, these remains related to a prehistoric settlement, which has been 
scientifically dated to the Bronze Age (Appendix 1). 

2.1.3 In terms of the site’s topography, the two excavated areas (42N and 42S) at 
Cinder Hill were positioned within a fairly steeply sloping area of ground, 
which dropped some 15.4 m from c 88.7 m aOD, at Site 42N, to c 73.4 m 
aOD, at Site 42S. A deep, narrow valley also lay immediately to the west 
of the site (Fig 2). The open-area excavations indicated that the superficial 
geology across the area was dominated by glacial till, which in its northern 
portion (Site 42N) consisted of a mid-yellowish pink silty clay, whilst in its 
southern part (Site 42S) it comprised a mid-orange clayey silt (566). In the 
southern part of the site, the glacial till was also overlain by two discrete 
areas of natural gravel (565 and 575; Fig 3) and, in other areas, by thin 
deposits of colluvium, which represent natural material which had been 
eroded from the upslope area, in the vicinity of Site 42N.  

2.1.4 In the southern part of the site (42S), a palaeochannel (564) was also 
identified. This had flowed in a north/south direction across the larger of 
the open-area trenches that was excavated in this area (Section 1.2.15). It 
had been created by a former watercourse, which had probably deposited 
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the two areas of natural gravel located on its eastern and western sides (565 
and 575; Section 2.1.3). In addition, this feature also cut through the 
deposits of colluvium. The channel had an irregular shape, with a 
maximum depth of 0.5 m, and contained silt, and its position suggested that 
originally the stream on the western edge of Cinder Hill had braided into 
two separate channels. Based on the positioning of the prehistoric 
settlement (Section 2.3), it is possible that it formed an active stream 
during the Bronze Age, or had formed a water-filled feature. If this were 
the case, the settlement would have lain in a triangular pocket of land 
bounded by two small streams, or a small stream and an area of standing 
water. 

2.1.5 In addition to the palaeochannel, a collection of tree-throws and shrub-root 
holes was also evident within the two trenches excavated. These were 
widely scattered, were generally irregular in plan, and contained fine 
greyish-brown silt. Several were within the palaeochannel and these appear 
to have marked the position of small shrubs which colonised the margins 
of the channel as it gradually dried up. Others, however, were found 
outside this area, both to its east and west, and a proportion of these may 
have marked the position of trees that pre-dated the establishment of the 
Bronze Age settlement (Section 2.3). 

2.2 EARLY ACTIVITY  

2.2.1 A small collection of stone tools forms the earliest evidence for prehistoric 
activity at Cinder Hill, and pre-dates the establishment of the Bronze Age 
settlement. This assemblage comprises nine pieces of worked flint and two 
pieces of worked chert, which together represent three flakes, one blade 
fragment, four scrapers, two microliths, and a bladelet core (Appendix 3.1). 
Of these, nine were recovered from the southern part of the site (Site 42S), 
three being stratified items contained within both natural and 
anthropogenic features, although three were unstratified, and the other two 
derived from the topsoil. Two other objects were recovered from the 
northern part (Site 42N) of the site, one being unstratified, whilst the other 
had been redeposited in a possible modern pit (727; Section 3.3.37). Most 
of the pieces were complete, usable tools, rather than debitage, indicating 
that the objects were not worked at the site. This might suggest that the 
area was briefly visited by one, or more, groups of prehistoric peoples.  

2.2.2 In addition to the flint and chert tools, a large pebble was recovered from 
the Site 42S, which may have been used as a hammer/grinding stone 
(Appendix 3.1). This tool was again, unstratified.  

2.2.3 In terms of source material, the flint varied in colour and quality and, as 
such, probably reflects the opportunistic collection of pebbles from local 
river-terrace gravels or deposits of glacial till, where this material had been 
redeposited by fluvial/glacial processes. Given that flint was probably 
difficult to acquire, it may be significant that a large proportion of cortical 
pieces is present within the assemblage, suggesting that maximum benefit 
was made of any available pebbles. Both of the chert pieces were similar in 
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colour and texture and these were also, perhaps, derived from a nearby 
source, particularly as chert is present in the local sandstone of the region 
(Stone 2010). The hammer/grinding stone appears to represent a type of 
volcanic basalt, and probably represents a glacial erratic, or a manuport, 
and is likely to have originated in Cumbria or Wales (ibid; Howells 2007).  

2.2.4 Some of these objects can only be placed within a very broad 
chronological range. For instance, the three flakes broadly date to 
anywhere between the Late Mesolithic period and the Early Bronze Age, 
and the scrapers could also date anywhere between the Mesolithic period 
and Bronze Age, though they are common in Early Neolithic assemblages 
(Rowe 1998; Young 1987, 57-8). However, several can be dated more 
precisely. These include the two microliths, which are probably of Late 
Mesolithic date, and the bladelet core, which dates to either the Mesolithic 
period or Early Neolithic. The hammer/grinding stone is more difficult to 
date, though it is quite likely that it represents a prehistoric object. 

2.2.5 Given the material spans a seemingly broad chronological range, and much 
of it was unstratified, the assemblage is difficult to interpret. One 
explanation is that it relates to the periodic visiting of the site by disparate 
prehistoric groups across a fairly extended period of time, spanning the 
Mesolithic and Neolithic periods, and the Early Bronze Age. However, 
another, more tentative, suggestion, based on the presence of two Late 
Mesolithic microliths and other broadly dated lithics, which could also 
feasibly be of Mesolithic age, is that the material is derived from a single 
phase of Late Mesolithic activity.  

2.2.6 Some of the stratified pieces provide some tentative details relating to the 
types of activities that were occurring at the site, either across an extended 
time period, or during a single Late Mesolithic visit. Of these, one was a 
side scraper, recovered from a linear gully (971), which was c 5 m in 
overall length, 0.5 m wide, and no more than 0.25 m deep. The irregular 
form of this feature suggests that it was an animal burrow, rather than a 
man-made gully. The other stratified items are slightly more informative. 
These include two Late Mesolithic-Early Bronze Age flint flakes, which 
came from a tree-throw (517) and a Mesolithic-Neolithic flint blade, which 
was also found within a tree-throw (825). In addition, it is possible that the 
Mesolithic to Bronze Age end-and-side scraper, from modern pit 727 at 
Site 42N (Section 3.3.37), was also ultimately derived from an early tree-
throw (741) which had been truncated by this later pit.  

2.2.7 The presence of these objects may therefore suggest that the intentional 
felling/uprooting of trees represented one early activity that was occurring 
at the site. However, another possibility is that the trees were naturally 
uprooted and then acted as markers/foci for early activity (cf Evans et al 
1999). Indeed, it has been argued that many of the tree-throws excavated 
across England, including an important group from north-west England, at 
Stainton West, Cumbria, formed important receptacles for Mesolithic and 
Early Neolithic acts of intentional deposition (inter alia; ibid; Bishop 2008; 
Brown et al in prep). Given this, it is possible that this practice also 
occurred at Cinder Hill.  
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2.3 THE BRONZE AGE SETTLEMENT  

2.3.1 At Cinder Hill, further, more tangible, evidence for prehistoric activity was 
present in the southern part of the site (Site 42S; Fig 3). This comprised the 
remains of a roundhouse, two sequential four-post structures, and a 
possible fence/windbreak, found within the western trench excavated in 
this area. These remains were to the west of the palaeochannel (564; 
Section 2.1.4), and immediately east of the stream that defined the western 
edge of the site.  

2.3.2 The roundhouse: the principal structure associated with the settlement was 
a roundhouse (812; Pl 1). This lay in the extreme south-western corner of 
the site, adjacent to the stream. The roundhouse appears to have been 
positioned on a slightly elevated area, in the immediate vicinity of two 
tree-throws (517 and 522; Fig 4), which probably marked the position of 
trees which had been removed, or died, at a much earlier date; one (517) 
contained Late Mesolithic-Early Bronze Age flint flakes (Section 2.2.6). 

2.3.3 The roundhouse was defined by 22 postholes, 17 of which contained post-
pipes (Table 1; Fig 5; Pl 2). The presence of these post-pipes is significant, 
in that they allow some estimation to be made of the size of the timbers 
used in the building. In addition, their presence implies that the main 
structural elements of the house had rotted in situ rather than being 
removed when the structure was eventually abandoned. 

Element Posthole Posthole dimensions 
(diameter x depth) 

Post-pipe Post-pipe dimensions 
(diameter x depth) 

Post-ring; 
external 
wall-line 

828 0.45 x 0.29 m  842 0.25 x 0.25 m 
830 0.25 x 0.06 m  - - 
844 0.4 x 0.21 m  846 0.3 x 0.21 m  
874 0.56 x 0.25 m  966 0.18 x 0.2 m  
917 0.45 x 0.28 m  919 0.23 x 0.28 m  
920 0.45 x 0.21 m  939 0.15 x 0.17 m 
925 0.23 x 0.12 m  923 0.19 x 0.12 m  
929 0.3 x 0.22 m  - - 
930 0.39 x 0.28 m  933 0.18 x 0.15 m  
934 0.33 x 0.28 m  944 0.21 x 0.23 m  
938 0.33 x 0.23 m  936 0.2 x 0.23 m  
942 0.36 x 0.05 m  940 0.16 x 0.04 m  
946 0.34 x 0.12 m 948 0.18 x 0.08 m  

Porch 867 0.27 x 0.1 m - - 
869 0.6 x 0. 3 m 871 Posthole may have held 

an upright plank; post-
pit measured 0.43 m 
long, 0.2 m wide, and 
0.28 m deep 

916 0.6 x 0.24 m 915 0.25 x 0.21 m 
956 0.64 x 0.33 m 955 0.26 x 0.27 m 
962 0.28 x 0.1 m - - 
964 0.4 x 0.2 m 968 0.21 x 0.18 m 

Interior 
posts 

950 0.33x 0.2 m 952 0.16 x 0.18 m 
876 0.4 x 0.15 m 878 0.19 x 0.11 m 

Table 1: The structural elements of roundhouse 812 
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2.3.4 It is evident that 13 of the postholes formed a post-ring with a diameter of 
c 7 m, representing the outer wall-line of the structure (Table 1; Fig 4). 
This would also have provided the main structural support for the roof. The 
diameters of these postholes ranged between 0.3 m and 0.56 m, and most 
(11) also contained post-pipes (Pl 3), suggesting that the posts used in the 
wall were 0.15-0.3 m in diameter. It is also possible that this wall-line was 
repaired on its north-western side, since in this area two sets of postholes 
were present, implying that, at one time, the wall was defined by posts 934 
and 917, which replaced, or were replaced by, posts 946 and 920. 

2.3.5 Although no artefacts were recovered from the post-ring, several postholes 
did contain charcoal and charred plant remains. A sample of these from 
one (828) was subject to analysis (Appendix 4). Charcoal recovered from 
two of the postholes (828 and 844) was subject to radiocarbon assay, 
returning statistically consistent, dates of 1390-1050 cal BC (2989±38 BP; 
SUERC-56427) and 1410-1200 cal BC (3035±32 BP; SUERC-56655; 
Appendix 1). 

2.3.6 Projecting from the wall-line on its south-eastern side was a porch, forming 
the entrance into the roundhouse. This was c 1 m wide, aligned north-
west/south-east, and defined by six postholes (Table 1; Fig 4). The 
northern side of the porch was defined by postholes 867, 869, and 964, 
whilst postholes 962, 956, and 916 defined its southern side. Most of these 
features appear to have secured posts, apart from one (869), which may 
have held an upright plank. The remains of this were evident as a dark stain 
within the posthole, which suggests that the plank was c 0.4 m wide and 
0.2 m thick. The postholes (867 and 962) closest to the roundhouse’s wall 
line were smaller than the others (869, 916, 956, and 964). These larger 
postholes (869 and 964 on the north; 916 and 956 on the south) had been 
positioned directly adjacent to each and had intercutting postpits (Pl 4). 
Although the uprights contained within these postholes were probably 
contemporary, the stratigraphic relationships suggest that postholes 916 
and 964 were the first posts to be errected during the construction of the 
porch. 

2.3.7 Significantly, one of the postholes (869) contained two sherds of Bronze 
Age pottery (Appendix 3) and a small assemblage of wood charcoal. This 
charcoal was sampled and analysed (Appendix 4), and a sample was also 
subjected to radiocarbon assay, returning a date of 1370-1050 cal BC 
(2968±38 BP; SUERC-56428), which was statistically consistent with the 
two radiocarbon dates obtained from the post-ring (Section 2.3.5; Appendix 
1).  

2.3.8 The other two postholes (950 and 876; Table 1) associated with the 
roundhouse were located at its centre. Whilst it is possible that these 
provided additional support for the roof, given that it was the post-ring 
which probably carried its weight, these may have been temporary struts, 
used only when the building was being constructed. Therefore, they were 
perhaps later removed following the insertion of a tie-beam, possibly to 
make room for a central hearth, although no evidence for this was 
identified. 
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2.3.9 Several features were also present immediately adjacent to the roundhouse. 
These included two stakeholes (958 and 959), which might have secured a 
wattle panel close to the porch, and perhaps further emphasised or shielded 
the entrance. The other feature was an arcing gully (970), which enclosed 
the north-eastern side of the post-ring and also respected the position of the 
entrance into the house. This was 3.9 m in length, 0.3 m in width, and had 
a maximum depth of 0.12 m; it clearly formed a drip-gully, which would 
have collected water falling from the eaves of the roundhouse (Pl 5). This 
was filled with sandy silt and contained a sherd of Bronze Age pottery 
(Appendix 3), along with a small assemblage of charcoal and charred plant 
remains that were sampled and analysed (Appendix 4).  

2.3.10 The four-post structures and fence/windbreak: located 31 m to the north-
east of the roundhouse, immediately west of the palaeochannel, and just off 
the crest of a small island of gravel (565; Section 2.1.3), was a cluster of 12 
postholes (880; Fig 6; Pl 6). Eight were grouped in two parallel rows, and 
their positions and stratigraphic relationships indicate that they formed two 
sequential four-post structures. Nationally, such structures have a long 
chronology of use, being associated with Middle and Late Bronze Age and 
Iron Age settlement, and they are often interpreted as raised granaries (cf 
Brück 2001; Cunliffe 2005). 

2.3.11 The earlier of the four-post structures was defined by posts 836, 841, 555, 
and 814, with a ground plan of c 1 x 1.65 m, its longer axis being aligned 
north-west/south-east. Two of the posts (555 and 836) had similar 
diameters, at c 0.5 m, defining the north-western side of the structure. 
However, the other two postholes (814 and 841) were smaller in size, with 
respective diameters of 0.25 m and 0.35 m. A post-pipe (834; Fig 7) was 
evident in posthole 836, indicating that the post within this feature had a 
diameter of 0.25 m; five sherds of Bronze Age pottery were recovered 
from posthole 555 (Appendix 3).  

2.3.12 All of the posts defining the primary four-post structure contained burnt 
and charred material, including burnt stone, charcoal, and charred plant 
remains (Pl 7). The charred plant remains and charcoal from posthole 555, 
and the charcoal from posthole 836, were sampled and analysed (Appendix 
4). Single charcoal fragments from each posthole were also subjected to 
radiocarbon assay, which returned statistically consistent dates of 1440-
1230 cal BC (3091±38 BP; SUERC-56418) and 1430-1230 cal BC 
(3075±38 BP; SUERC-56419; Appendix 1). Significantly, the high 
proportion of burnt and charred material within these postholes suggests 
that this four-post structure had burnt down. Indeed, this probably explains 
the presence of the second four-post structure, which formed a direct 
replacement, being constructed on exactly the same site as its predecessor.  

2.3.13 The later four-post structure was defined by postholes 839, 853, 811, and 
816 (Fig 6). It was also c 1 x 1.65 m and its long axis was, again, aligned 
north-west/south-east. However, in contrast to its predecessor, the larger 
postholes (839 and 853) were on its north-eastern side, as opposed to the 
north-western side (Section 2.3.11), though the significance of this, if any, 
is not clear.  
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2.3.14 The larger postholes associated with the later structure were of similar size, 
c 0.4 m in diameter, and they had been dug directly across two of the 
postholes (836 and 841) associated with the earlier structure (Fig 7). One 
of these (853) contained a 0.23 m-diameter post-pipe (851) and both held 
burnt and charred material, and fragments of Bronze Age pottery 
(Appendix 3). It is possible that a proportion of the charred material, and 
perhaps also the pottery, had ultimately derived from the earlier structure 
(Section 2.3.12). A sample of the charcoal from post 853 was also analysed 
(Appendix 4), and a charcoal fragment was subjected to radiocarbon assay. 
This returned a date of 1420-1210 cal BC (3052±38 BP; SUERC-56420), 
which is statistically consistent with the radiocarbon dates obtained from 
the earlier structure (Section 2.3.12).  

2.3.15 The smaller postholes (811 and 816) associated with the later structure 
were on the south-western side of the structure. These had diameters of 
c 0.25 m and one (811) had been dug through posthole 555, an element of 
the primary four-post structure. Both contained fragments of charcoal and 
one (811) also contained fragments of Bronze Age pottery (Appendix 3). 

2.3.16 Immediately to the north of the four-post structures were four postholes 
(553, 551, 549, and 547; Fig 6). Although structurally these are difficult to 
interpret, presumably they formed a fence, more probably a windbreak, 
which shielded an area to north of the four-post structures from the 
prevailing south-westerly wind. The postholes had diameters that ranged 
between c 0.5 m and c 0.3 m, and all contained abundant burnt material, 
suggesting that this feature had also burnt down.  

2.3.17 The charred plant remains and charcoal from posthole 553 were analysed 
(Appendix 4) and one of the charcoal fragments was also subjected to 
radiocarbon assay. This returned a date of 1440-1250 cal BC (3092±38 BP; 
SUERC-56425). Significantly, this date is statistically consistent (Appendix 
1) with those derived from the adjacent four-post structures (Sections 
2.3.12 and 2.3.14) and also the roundhouse (Sections 2.3.6 and 2.3.7), 
indicating that all were broadly contemporary.  

2.3.18 All the radiocarbon dates indicated that the settlement dates to the latter 
part of the second millennium BC and that its major features were broadly 
contemporary (Appendix 1). Modelling of the radiocarbon dates suggests 
that the settlement was established in 1480-1260 cal BC (95% probability; 
1420-1300, 68% probability), with occupation ending in 1380-1080 cal BC 
(95% probability; or 1290-1170 cal BC 68% probability). Therefore, the 
Cinder Hill settlement was occupied during the Middle Bronze Age 
(c 1500-1100 cal BC; cf Bradley 2007, 183). Within this era, its occupation 
equates with the Taunton and Penard Bronze Age metalworking traditions, 
and the use of Deverel-Rimbury pottery (Needham 1996; Needham et al 
1997). 

2.3.19 Bronze Age pottery: the small assemblage of Bronze Age pottery 
(Appendix 3), although each sherd is small and highly fragmentary, holds 
considerable significance, as it represents the only securely dated late 
second millennium BC domestic pottery to have been recovered from 
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Greater Manchester (Hodgson and Brennand 2006). It comprises 15 
fragments, representing no more than six individual vessels. Of these, five 
fragments came from one of the postholes (555; Section 2.3.11) of the 
primary four-post structure; seven fragments were derived from several of 
the postholes (839, 811, and 853) associated with the replacement four-
post structure (Sections 2.3.12-14); and the remaining three were recovered 
from a posthole in the porch (869) and the drip-gully (970), both elements 
of the roundhouse (Sections 2.3.7 and 2.3.9).  

2.3.20 The pottery was handmade, having a clay fabric that incorporated coarse 
stone inclusions of non-crystalline rock. On those sherds where the surface 
of the original vessel survived, this had been smoothed, though the coarse 
inclusions produced an uneven surface. One sherd from the roundhouse 
(posthole 869) was, however, finer in character, in that it lacked the large 
inclusions evident in the other sherds.  

2.3.21 Several of the sherds from the primary four-post structure (posthole 555) 
and its later replacement (posthole 853) were coated with thick black 
deposits, suggestive of burning or heating. Given that the primary four-post 
structure was seemingly burnt down (Section 2.3.12), it is possible that all 
derived originally from the structure and were affected by this episode of 
burning. 

2.3.22 Significantly, one rim sherd was present (from posthole 839 of the 
replacement four-post structure), which provides some indication of the 
form of the Middle Bronze Age vessels. This rim probably came from a 
barrel-shaped jar, its form being in keeping with wider Middle Bronze Age 
ceramic traditions (Section 2.3.22).  

2.3.23 All of the sherds appear to form part of the Middle Bronze Age Deverel-
Rimbury tradition. In northern England, this tradition is characterised by 
plain, or only simply decorated, bucket-shaped vessels, which appear to 
have been produced using whatever clay and temper materials were 
available locally, so that there are no particularly distinctive pottery fabrics 
present (Martin and Allen 2001). This tradition is thought to have emerged 
c 1700-1500 BC, though it became increasing popular around 1500-1200 
BC (Needham 1996, 133, fig 3), with vessels being used in both settlement 
and funerary contexts (Gibson and Woods 1990, 104). The date of the 
vessels from Cinder Hill appears therefore to form part of the main floruit 
of Deverel-Rimbury pottery use, and may well indicate that this ceramic 
tradition was adopted by at least some, if not all, of the Bronze Age 
peoples of Greater Manchester. 

2.3.24 Plant remains and charcoal: in addition to the small assemblage of 
Middle Bronze Age pottery, a significant assemblage of charred plant 
remains and charcoal was recovered and analysed from the Cinder Hill 
Bronze Age settlement (Appendix 4). These, in turn, provide insights into 
the use of the four-post structures, the agricultural activity associated with 
the settlement, and those tree species that were selected and utilised.  



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 23 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

2.3.25 Plant remains and the function of the four-post structures: assessment and analysis 
of the charred plant remains from the four-post structures proved 
particularly enlightening. Analysis indicated that cereal-rich deposits were 
present within three postholes (553, 555 and 836) that formed elements of 
the primary four-post structure and the adjacent fence/windbreak 
(Appendix 4.6.2-11). The identified cereals comprised barley (Hordeum 
sp), including the naked variety (Hordeum vulgare var nudum), and the 
presence of a number of ‘twisted’ grains indicates that a many-rowed 
(probably six-row) variety (Hordeum vulgare L) was under cultivation. 
Several wheat (Triticum sp) grains were also present (in posthole 553), 
though it was not possible to identify these to type.  

2.3.26 Given that many Middle and Late Bronze Age, as well as Iron Age, four-
post structures have been interpreted as raised granaries (cf Gent 1983; 
Brück 2001; Cunliffe 2005), one possibility is that the cereals represent 
foodstuff that was stored within the primary structure, prior to it being 
burnt down (Section 2.3.12). However, in damp climates, it was normal to 
store cereals in a semi-processed state, as a means of protecting the grain 
(cf Hillman 1981), and there was no clear evidence for this within the 
cereal remains from the three postholes. Indeed, the analysed samples were 
devoid of cereal chaff and seeds/fruits of crop weeds, which often 
accompany cereal-processing waste, suggesting that the cereals represent a 
fully processed crop, rather than grain that was going to be stored.  

2.3.27 One distinct feature of the cereal assemblage was that numerous sprouted 
or part-sprouted grains were present, indicating that the cereals had 
germinated. Whilst this might suggest that they represent a spoilt harvest, 
another possibility is that they were the remains of intentionally malted 
grain. There is a significant amount of evidence to suggest that the malting 
of cereal grains was widely practised in Neolithic Britain and, hence, 
probably, by extension, also in the Bronze Age (Dineley and Dineley 
2000). In this context, malted grain would have acted as an excellent 
source of B-vitamins and is also the prime ingredient for sweet malt (an 
ingredient for barley cakes and malt porridge), and for brewing ale (ibid).  

2.3.28 If the grain was intentionally malted, one possibility is that the four-post 
structures were integral to this process. Based on the processes used in 
traditional malting (cf Parnell 1835, 11), this would first have involved 
soaking the grain in a vessel in order to increase its bulk by 25%. Water for 
this process could, therefore, have been obtained from the nearby 
palaeochannel, which may have contained an active stream, or held 
standing water. The next step in the process involved draining the grain 
and piling it into another vessel, for two to three days, where it began to 
germinate. After germination had commenced, it was then spread out on a 
malting floor, within a malting house, and it is possible that the four-post 
structures functioned as such, supporting raised malting floors. Once on the 
malting floor, the grain was then turned at intervals, over a two-week 
period, in order to achieve an even growth. Once this had occurred, the 
grains would then be ‘parched’ over a hearth, or in an oven or kiln, in order 
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to halt the germination process, and consequently some may have become 
charred (Dineley and Dineley 2000).  

2.3.29 Although the remains of any hearth or oven, which could have parched the 
malted grain, were not identified, it is possible that such activities, and 
perhaps also other activities requiring a hearth or oven, may have occurred 
between the four-post structures and the fence/windbreak. Indeed, this 
would also explain the requirement for a windbreak in this part of the 
settlement and, perhaps, also the presence of burnt daub fragments in a 
posthole (555), associated with the primary four-post structure. In addition, 
this posthole also contained calcined animal bone and metalworking 
debris, which may also have been derived from activities occurring at the 
settlement.   

2.3.30 Significantly, evidence for the use of the area between the windbreak and 
primary four-post structure for the parching of cereals was provided by the 
spatial configuration of the charred-cereal-rich postholes. Of these, two 
(555 and 836) formed the north-western side of the primary four-post 
structure, whilst the third was from the fence/windbreak, posthole 553 
being closest to this side of the structure. Given that none of the other 
postholes contained cereals, this may suggest that the charred cereals relate 
to activities that were taking place between the primary four-post structure 
and the windbreak. In addition, this putative activity may also have 
eventually resulted in the suspected conflagration that led to the destruction 
of the primary four-post structure.  

2.3.31 Apart from the charred grain, the only other charred plant remains from the 
primary four-post structure were a single willow (Salix sp) catkin from 
posthole 555 and two charred hazelnut (Corylus avellana) shell fragments 
from posthole 836. It is possible that the hazelnut fragments represent a 
collected food resource that was consumed close to the structure. 

2.3.32 Agricultural economy of the settlement: aside from the charred plant remains 
associated with the four-post structures, small quantities of charred 
material were also recovered from the roundhouse, specifically from a 
posthole (828) forming an element of its post-ring, and from its drip-gully 
(970). These comprised barley grains, a single cereal culm node, and two 
seeds, of pale persicaria (Persicaria lapathifolia) and corn-spurry 
(Spergula arvensis), which are both considered typical weeds of cultivated 
ground (Stace 2010). Although these remains were sparse, when allied 
with the plant remains recovered from the adjacent four-post structure and 
windbreak, these indicate that both naked barley and wheat, of unknown 
type, were the main crops cultivated by the Bronze Age group occupying 
the settlement. This appears to conform to the wider evidence for Middle 
Bronze Age cereal cultivation as, for example, seen at other settlement 
sites in the region, such as the Middle Bronze Age settlement at Irby, on 
the Wirral (Philpott and Adams 2010). At that site, naked barley and 
emmer wheat (Triticum dicoccum) appear to have been the favoured crops 
(ibid). Significantly, naked barley was perhaps favoured as it is an easily 
processed food crop, which will grow happily in the climate of northern 
England (Dickin et al 2010). On the down side, it has a low germination 



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 25 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

rate and produces comparatively low yields, when compared to other types 
of cereal (ibid).  

2.3.33 Structural wood and fuel: many of the features from the Bronze Age 
settlement also contained charcoal and 13 samples were analysed 
(Appendix 4). This provided insights into both the four-post structures and 
the roundhouse, indicating that those posts associated with the four-post 
structures contained abundant quantities of charcoal. Much of this may 
have been derived from the burning of the primary four-post structure, and 
also presumably from activities undertaken in its immediate vicinity. This 
charcoal was predominantly oak (Quercus sp), alder/hazel (Alnus 
glutinosa/Corylus avellana), and/or ash (Fraxinus excelsior), which may 
suggest that these species were used in the construction of the structures, 
and were also burnt in any hearths/ovens that were potentially next to the 
structures. Indeed, in this context, oak and ash would have provided both 
superior structural wood and fuel wood (Edlin 1949). Given this, it is 
perhaps telling that the analysed postholes contained mixtures of ash and 
oak heartwood, perhaps representing structural timbers, and oak and ash 
roundwood, that may have been used as fuel.  

2.3.34 It is perhaps also significant that in two of the postholes (555 and 836) 
forming elements of the primary four-post structure, oak was the most 
abundant species, tentatively suggesting that these postholes originally held 
oak posts. Furthermore, the charcoal assemblage from posthole 553, 
forming an element of the windbreak, contained larger quantities of alder 
roundwood, suggesting that the posts of the windbreak may have secured a 
wattle panel of alder. 

2.3.35 There was no evidence that the roundhouse had been burnt, rather that its 
posts had rotted in situ (Section 2.3.4), and thus it is likely that the charcoal 
present represents fuel wood. Therefore, this charcoal perhaps derived 
from the roundhouse’s hearth, although this was not identified, and/or from 
burning taking place in its immediate vicinity. The assemblage was 
dominated by mature oak, but also contained small oak twigs, and frequent 
to common alder/hazel roundwood.  

2.3.36 Interpreting the Bronze Age settlement: the remains uncovered by the 
excavation at Cinder Hill are highly significant, in that they represent the 
first definitive example of a Bronze Age settlement that has been examined 
in Greater Manchester. The settlement appears to have consisted of a single 
roundhouse, which probably housed an extended family, constructed 
between the fifteenth and thirteenth centuries BC, a period which is 
traditionally characterised as the Middle Bronze Age. The house of a 
typical Bronze Age form (cf Bradley 2007, 190) and its main structural 
elements were built of oak and ash timbers. Although its wall line was 
seemingly repaired at some stage, this house was eventually abandoned 
and left to rot. The inhabitants who occupied the house were certainly 
engaged in cereal cultivation, and grew both naked barley and wheat. It 
also seems quite possible that the sequential four-post structures to the 
north-east of the roundhouse acted as malting floors, where sprouted barley 
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was turned in order to promote sprouting and growth. This barley could 
then have been used to make beer and/or sweet malt.  
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3.  MEDIEVAL CUTACRE 

3.1 INTRODUCTION  

3.1.1 The programme of archaeological fieldwork at Cutacre revealed important 
evidence for medieval activity, which has significance to both the local 
area and the wider region. The evidence related to both the early medieval 
period, an era that is generally under-represented in the archaeological 
record of the North West region (RM Newman 2006), and the later 
medieval period.  

3.1.2 The evidence for the earlier period comprised palaeoenvironmental 
remains, derived from Cinder Hill and Wharton Hall, which provide 
insights into the environment and, importantly, its exploitation by the early 
medieval communities of the area. Indeed, this evidence holds particular 
significance as, more generally, and as recently highlighted, ‘little is 
known about land-use, landscape and climate change from the fifth to 
eleventh centuries, on both a regional and national level’ (Newman and 
Brennand 2007, 79). 

3.1.3 Evidence for the later medieval period was again present at Cinder Hill and 
Wharton Hall. Although at the latter site this evidence was scant, 
significantly, Cinder Hill contained important remains relating to late 
medieval iron production in the area. This evidence again holds great 
regional significance as, although late medieval bloomeries probably 
formed a fairly frequent component of the medieval landscape, only a few 
have been excavated in Greater Manchester and the wider North West 
region (C Newman 2006, 132-3). Moreover, nationally, the evidence from 
Cinder Hill represents an important addition to the corpus of excavated late 
medieval bloomery sites (cf Dungworth 2015, 22), which did not employ 
waterpower in the ironworking process (ie to power the bellows of 
bloomery smelting furnaces and, in some cases, hammers, which were used 
in smithing; cf Paynter 2011).  

3.2 THE EARLY MEDIEVAL LANDSCAPE (LATE FIFTH TO EARLY ELEVENTH 

CENTURIES) 

3.2.1 Prior to the archaeological investigation, the evidence for early medieval 
activity in the area was scant, being confined to the place-names of the 
three early townships that cover the Cutacre area. These are Tyldesley cum 
Shakerley, now in the urban district of Wigan, Middle Hulton, now in 
Bolton, and Little Hulton, now in Salford. Of these, both the Tyldesley and 
Shakerley township names contain the Old English element -ley, which is 
derived from leah, meaning ‘open land meadow’; as such they might 
reference early medieval woodland clearance for arable or pastoral farming 
(Ekwall 1922, 100).  

3.2.2 Both the other townships contain the name Hulton (originally ‘Hilton’; 
Section 3.3.4), which probably reference the same significant place. Given 
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this, the first element of this place-name derives from the Old English for a 
hill (hyll), whilst the tun element is a generic Old English reference to a 
settlement, either a ‘hamlet or village’, or perhaps a small farmstead (op 
cit, 7, 43).  

3.2.3 Significantly, the archaeological investigations provided corroboration for 
the presence of early medieval settlement in the Cutacre area, which 
confirms the place-name evidence. Although no direct remains for 
settlement were recovered, palaeoenvironmental evidence indicates that the 
Cutacre area was settled and farmed during this period. 

3.2.4 The evidence for this was derived from Cinder Hill (Site 42N) and 
Wharton Hall (Site 70). At Cinder Hill (Site 42N), a small fragment of 
residual alder charcoal was recovered from a late medieval gully (700; 
Fig 8; Section 3.3.32). This fragment may have related to human activity in 
this area, perhaps the clearance of woodland, and it returned a date of cal 
AD 540-660 (1451±38 BP; SUERC-56416). This putative phase of 
clearance may therefore equate to the period when the area was first 
subsumed into the Anglo-Saxon kingdom of Northumbria during the 
seventh century (RM Newman 2006, 91).  

3.2.5 At Wharton Hall (Site 70), further evidence for both the medieval 
environment and human activity could be discerned following the analysis 
of a pollen monolith extracted from a palaeochannel (Appendix 5). This 
palaeochannel (1305; Fig 9) was aligned north-east/south-west and 
extended along the eastern limit of the field once occupied by the hall. It 
was 1.5 m deep, and may have contained an active stream in the later 
prehistoric or Roman period. It also had waterlogged wood (1304) towards 
its base and was sealed by a relict soil (1001), which began to form in the 
latter part of the sixteenth/early seventeenth century (Section 4.2.26).  

3.2.6 Radiocarbon dating (Appendix 1), and the pollen signatures, indicate that 
this channel filled during the medieval period and in this time pollen and 
non-pollen palynomorphs became incorporated into the channel sediments, 
which allows some palaeoenvironmental reconstruction. Four distinct 
pollen zones have been identified that relate to the former environment, 
revealing some interesting palaeoenvironmental events, which may be 
interpreted in terms of human interaction with the landscape. 

3.2.7 Two of the identified pollen zones (Cu-a and Cu-b; Appendix 5) appear to 
date to the early medieval period, and these may contain evidence relevant 
to the landscape between the eighth and tenth centuries. The earlier of 
these pollen zones (Cu-a) was dated by a radiocarbon assay on humic acid 
within the organic channel sediment, and this returned a date of cal AD 
770-990 (1139±30 BP; SUERC-58092; Appendix 1).  

3.2.8 Significantly, within this zone, there was evidence for arable cultivation 
near the Wharton Hall site, implying that the Cutacre area had witnessed 
early medieval settlement of some description. This evidence comprised 
cereal-type pollen, suggesting the cultivation of barley and wheat/oats, 
assuming that these were not derived from wild grasses (Andersen 1979). 
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Furthermore, the consistent occurrence of cereal-type pollen in this zone 
might relate to crop processing in the vicinity of the Wharton Hall 
palaeochannel, again implying early medieval settlement nearby.  

3.2.9 Early medieval pastoral farming was also apparent within the earliest 
pollen zone, in the presence of abundant grass pollen (Poaceae) and that of 
ribwort plantain (Plantago lanceolata), which represents a potential 
indicator for this type of agricultural activity (cf Behre 1981; Tipping 
2002). Other open-ground flora noted included a range of herbs. Some of 
these (sedges (Cyperaceae) and bedstraw (Rubiaceae)) are know to inhabit 
wet areas, whilst others (docks/sorrels (Rumex), cinquefoils (Potentilla-
type), mints (Mentha-type), common knapweed (Centaurea nigra), daisy-
types (Aster-type), and dandelion-types (Taraxacum-type)) may grow in a 
wide variety of habitats, including hedgerows, field edges, footpaths, and 
ruderal communities (Stace 2010).  

3.2.10 Although there were significant open areas available for agriculture, a 
major part of the landscape was wooded, primarily with oak, but lesser 
quantities of alder, hazel, and a range of other trees and shrubs, including 
willow, were also present. The earliest pollen zone also contained evidence 
for burning, with moderate quantities of microcharcoal being identified. 
This presumably also derived from an early settlement, or may reflect 
intentional woodland clearance.  

3.2.11 The later early medieval pollen zone (Cu-b) was not directly dated, but the 
characteristic late medieval pollen signature in the overlying zone (Cu-c; 
Section 3.3.11), when coupled with the radiocarbon date from zone Cu-a, 
suggests that it contains palynological information relevant to the end of 
the earlier medieval period. Significantly, the pollen evidence from this 
zone suggests that there was more extensive clearance of the area’s oak 
woodland than in the preceding period. Evidence from the palynological 
assemblages also suggests that dead oak may have been infected by fungi 
and possibly burnt as fuel.  

3.2.12 It appears that, following the clearance of oak, alder carr became 
established within the clearances and was persistent throughout the 
remainder of the pollen zone. In addition to alder, these clearances also 
appear to have contained hazel-type scrub and ferns (evidenced by 
monolete fern spores (Pteropsida), bracken (Pteridium), and polypody 
ferns (Polypodium vulgare)), and grassland areas that would have been 
suitable for grazing. Indeed, more specific evidence for pastoral farming 
was present, as ribwort plantain was consistently recorded within the zone, 
suggesting grazing activity (Tipping 2002). Further confirmation for this 
was also provided by the presence of a range of fungal spores known to 
host on animal dung (eg Sporomiella (HdV-113), Cercophora (HdV-112), 
Chaetomium (HdV-7A), Podospora (HdV-368), and Sordaria (HdV-55); 
van Geel and Aptroot 2006). Apart from the grazing of livestock, there was 
also evidence for arable agricultural in the form of cereal-type pollen. 
However, the pollen counts for this pollen type were generally low, 
becoming slightly more frequent within the upper part of the pollen zone. 
This therefore suggests the existence of small-scale cereal cultivation, or 
crop processing, close to the Wharton Hall palaeochannel. 
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3.3 LATE MEDIEVAL CUTACRE (LATE ELEVENTH TO EARLY SIXTEENTH 

CENTURIES)  

3.3.1 Documentary evidence: some indication of the form of the late medieval 
landscape at Cutacre, and its medieval landholdings, can be discerned from 
a consideration of the documentary evidence for the three early townships 
(Section 3.2.1). This evidence is considered along with the physical 
evidence for medieval settlement, the residences of the gentry, specifically 
the possible sites of medieval halls, and also lower-status farmsteads, as 
well as sites which performed specific agricultural functions.  

3.3.2 The townships: in the township of Tyldesley cum Shakerley, Tyldesley is 
first mentioned in the early thirteenth century as a manor held by Hugh, 
son of Henry de Tyldesley, within the barony of Warrington (Farrer and 
Brownbill 1907, 439). In 1301, a later Henry de Tyldesley divided the 
manor and lands between his sons, which led to the creation of two manors 
within the township. One was held by Henry’s eldest son, Hugh, and his 
descendants and it contained a house known as the Garrett, to the south-
east of the Cutacre site between present-day Boothstown and Tyldesley. 
The probable site of this medieval house is now occupied by a sixteenth-
century timber-framed building, which was extensively rebuilt in the 
eighteenth and nineteenth centuries (op cit, 442; Walker and Tindall 1985, 
189). The other ‘reputed’ manor lay in the northern part of the township 
and was held by Henry’s younger son, Adam (Farrer and Brownbill 1907, 
440-1). It included the estate of Cleworth Hall, which is just to the south of 
the Cutacre site. In the fourteenth century this was held, under the 
Tyldesleys, by the de Waverton family, and the medieval house was 
probably replaced by a timber-framed house that was extant until the first 
decade of the nineteenth century (op cit, 443; Walker and Tindall 1985, 
188).  

3.3.3 The hamlet and manor of Shakerley were in the north-west part of the 
township of Tyldesley, and in c 1200 Hugh de Tyldesley gave these to 
Cockersand Abbey. The abbey then gave these holdings to the de 
Shakerleys, who resided at Shakerley Hall, immediately to the south-west 
of the Cutacre site (Farrer and Brownbill 1907, 444). Shakerley Old Hall 
now occupies this site, which is an early sixteenth-century brick-built 
building (Walker and Tindall 1985, 196).  

3.3.4 The two other early townships in the Cutacre area comprised Middle 
Hulton and Little Hulton and these, along with the township of Over 
Hulton to the west, appear to have originally formed the single post-
Conquest manor of Hulton. The name Hulton is first documented in c 1200 
as Hilton (Wyld and Hirst 1911, 160), whilst the distinguishing prefixes of 
Nether (later Little), Middle, and Over are first documented in the sixteenth 
century (Mills 1976, 106), indicting that by this time the original manor 
had been subdivided into smaller parts. 

3.3.5 Documentary evidence indicates that between 1195 and 1212 Hugh Putrell 
gave half a carucate in Hulton (ie the amount of land that could be 
ploughed by oxen in a year) to Richard, son of Elias de Worsley, for the 
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rent of 6s 8d. This grant would appear to represent those parts of the manor 
of Hulton which became the later townships of Middle and Little Hulton. 
The remainder, which became Over Hulton, was the lordship of the de 
Hulton family, who took their name from the place (Farrer and Brownbill 
1911a, 376-7; 1911b, 26). The de Worsley family held their share of the 
manor of Hulton until the early fifteenth century, when this passed by 
marriage to the de Masseys.  

3.3.6 Medieval halls: the documentary evidence suggests that two late medieval 
halls may have stood within the Cutacre site. One of these was known as 
Wood Hall, which appears to have been part of the de Worsley family 
properties in the late thirteenth and mid-fourteenth centuries (UMAU 1996, 
5). This was mentioned in a rental agreement of 1354, which was made 
between the widow Alice de Worsley and Thomas Thirland and his wife. 
The agreement also indicates that the property comprised Wood Hey and 
Moor Hey, which, along with the hall, were rented for 23s. Significantly, 
the names Wood Hall, Wood Hey, and Moor Hey suggest that this hall was 
a late medieval creation that was established on assarted (cleared and 
enclosed) land. Although, the exact location of this hall is unknown, a plot 
of land named Moor Hey is shown within the north-east part of the Cutacre 
area (NGR: SD 707 402) on the c 1800 Bridgewater estate plan (SLHL) 
and the 1844 tithe map for Middle Hulton (LRO DRM/1/59).  

3.3.7 Although the township of Little Hulton contained three subordinate 
manors, with each having a medieval hall, two of these were not within the 
Cutacre site. That directly within the Cutacre area was known as Wharton 
Hall (Site 70) and the suspected site of this, which was later occupied by a 
post-medieval hall (Section 4), formed a focus of archaeological 
excavation (Section 3.3.1). A William de Waverton, or Warton, is 
mentioned in 1292 (Farrer and Brownbill 1911a, 390 n115a), and a Gilbert 
de Warton was witness to an early Worsley charter (op cit, 30 n60). In 
c 1310, William son of John of Warton gave lands to John, son of William 
de Warton, and in 1356 John de Warton claimed a messuage and land in 
Wharton against Hugh de Rylands (ibid). In the 1420s or 1430s, Denis 
Warton is recorded as a tenant of Geoffrey de Worsley, giving in rent a 
pair of gloves (op cit, 379 n33), and he may be the same Denis de Warton 
mentioned in 1444 as a Hulton yeoman (op cit, 30 n60). By the early 
seventeenth century, the manor had, however, passed into the possession of 
the Assheton family of Great Lever (Section 4.2.22). 

3.3.8 Hulton corn mill: apart from the manor houses, documentary evidence dating 
to 1296 indicates that the Hulton township also contained a corn mill. The 
local tenants would have been obliged to take their corn and pay for it to be 
ground at this mill. Again, the location of this mill is unknown, though it is 
possible that it was in the Cutacre area. This mill may have been water 
powered and, as such, would need to have been situated on one of the local 
streams (GMAU 1991, 6). However, another possibility, given the elevated 
position of Hulton, is that it was a windmill (Arrowsmith 2013). 

3.3.9 Medieval farms: based on documentary evidence, another possible late 
medieval settlement within the manor of Hulton, and within the Cutacre 
site, appears to have been at Hulton Heys. This settlement seems to have 



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 32 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

been a small medieval farm, and the documentary evidence for its 
existence includes two grants of an enclosed parcel of land named Hulton 
Hey, made in 1467 and 1484 by William de Massy and Geoffrey de Massy 
respectively. The 1484 grant gave the leasees the right to build on and marl 
the ground, while de Massy undertook to maintain hedges and ditches 
(Farrer and Brownbill 1911b, 30). The reference to the right to build 
therefore suggests that there may have been a farmstead at the site of 
Hulton Heys by the late fifteenth century.  

3.3.10 The late medieval environment: the pollen monolith extracted from the 
palaeochannel at Wharton Hall (Section 3.2.4) provided evidence for the 
late medieval environment that surrounded Cutacre’s medieval settlements, 
and also, importantly, details relating to changing medieval farming 
regimes. It appears that two of the pollen zones identified (Cu-c and Cu-d) 
contained evidence relevant to this period (Appendix 5). Although these 
two sequential zones were not directly dated, they certainly post-dated the 
early medieval period, based on the radiocarbon date obtained from the 
earliest zone (Cu-a; Section 3.2.6), whilst the uppermost of these pollen 
zones (Cu-d) was also sealed by a relict horticultural soil (1001), which 
dates to the latter part of the sixteenth or early seventeenth century (Section 
4.2.26). The combined evidence therefore suggests that pollen zones Cu-c 
and Cu-d contained palynological evidence relevant to the late medieval 
period.  

3.3.11 When considering these two late medieval pollen zones in more detail, 
significantly, the earlier (Cu-c) contained a marked pollen signature, which 
can be equated with known historical climatic events. This signature was 
defined by relatively abundant quantities of holly pollen (a thermophilous 
shrub; Godwin 1994), which suggests that a comparatively warmer climate 
was in existence when this pollen zone formed. It is therefore likely that 
this pollen signature relates to the ‘medieval climatic optimum’; within 
England, the warmer temperatures associated with this optimum are 
estimated to have occurred in c 1150-1350 (Mann 2002). If these warmer 
temperatures existed, it is perhaps no coincidence that the counts for cereal 
pollen slightly increased within this zone, when compared with the 
preceding presumably early medieval pollen zone (Cu-b; Section 3.2.9). 
The pollen of knotgrass (Polygonum aviculare) was also present, which is 
a weed that is often association with cereal growth (Behre 1981) and 
cultivated land (Gaillard 2007). This evidence suggests that arable farming 
may have become a more prominent feature of the Cutacre landscape 
between the mid-twelfth and mid-fourteenth centuries. Interestingly, this 
apparent increase in arable agriculture also appears to correspond to a 
possible decrease in pastoral farming, as evinced by decreasing pollen 
values for ribwort plantain (Plantago lanceolata), grass pollen, and also 
the fungal spores that host on animal dung (van Geel and Aptroot 2006). 
Apart from pollen associated with agricultural activity, this pollen zone 
also suggested that there was an increase in alder during this period.  

3.3.12 In contrast, the succeeding pollen zone (Cu-d), which may relate to the 
period extending between the mid-fourteenth and sixteenth centuries, 
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suggests that cereal farming dramatically decreased. Moreover, this upper 
pollen zone indicates that the landscape was dominated by grassland areas, 
perhaps with some hedgerows, and was primarily used for pastoral 
farming.  

3.3.13 Medieval activity at Wharton Hall (Site 70): the documentary evidence 
suggests that a late medieval estate was centred on Wharton Hall, which 
may have been the site of a medieval hall occupied by the de Warton 
family (Section 3.3.7). The known site of the post-medieval hall (Section 4) 
formed the focus of open-area excavation, one aim of this work being to 
determine the presence of any medieval remains.  

3.3.14 Although a fairly extensive area was excavated, which exposed the main 
body of the post-medieval hall, no medieval structural remains were 
encountered, which could be equated either with a medieval hall or other 
early buildings or structures. However, a small assemblage of medieval 
artefacts was recovered, which suggest that a medieval hall had been 
present at the site, although it is possible that its remains had been 
comprehensively destroyed in the early post-medieval period, during the 
rebuilding of Wharton Hall. Significantly, this artefactual material included 
14 fragments of medieval window glass, which were recovered from the 
foundation trench of an eighteenth-century wall (1133; Section 4.2.41). 
This glass derives from a leaded window and the design preserved on one 
fragment suggests a simple grisaille pattern. This technique was popular in 
the thirteenth to fifteenth centuries, and was increasingly associated with 
secular houses in this period (Crewe 1987, 19). It is therefore highly likely 
that this material was derived from a window in the suspected medieval 
hall, or from a family chapel (Appendix 3). 

3.3.15 As well as the glass, a small assemblage of residual medieval pottery was 
recovered from the site, providing further confirmation for late medieval 
activity. This comprised five sherds from the topsoil (1108), and a 
seventeenth-century relict soil (1109) and drain (1284). All of the sherds 
were in a gritty fabric and some had the remains of a pale green glaze 
coating them. These are part of the Northern Gritty tradition (Fabrics 1, 2 
and 4; Appendix 3), which was widely distributed across northern England 
and was produced between the twelfth and fourteenth centuries (McCarthy 
and Brooks 1988). In addition, two post-medieval pits also contained 
fragments of probable daub, which could conceivably have derived from 
medieval buildings (Appendix 3).  

3.3.16 Cinder Hill, a late medieval bloomery site: during the preliminary stages 
of the archaeological investigation, it was suggested that Cinder Hill might 
contain evidence for early industry, based on its field-name, which appears 
on a 1722 survey of the area (Section 1.2.7). It was suspected that the name 
‘cinder’ could denote the site of medieval or early post-medieval kilns or 
furnaces, which were, in turn, responsible for creating large quantities of 
industrial residues. This suggestion was initially confirmed by a 
magnetometer survey of the site (Section 1.2.6). Significantly, this survey 
detected an area of magnetic debris at the northern end of the field, which 
was thought to reflect industrial activity. Subsequently, the presence of 
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early industry was confirmed by trial trenching, which exposed numerous 
fragments of slag (Section 1.2.10).  

3.3.17 Based on the results of the trial trenching, the site was subject to extensive 
open-area excavation (Section 1.2.15). This resulted in the important 
discovery of a late medieval bloomery.  

3.3.18 The late medieval remains were largely concentrated at the northern end of 
Cinder Hill (Site 42N), upslope from the Bronze Age settlement (Site 42S; 
Section 2), within a c 50 x 43 m open-area trench (Fig 8); only two late 
medieval features were present in the southern part of the field (Site 42S). 
All were cut into the natural deposits of glacial till, and those in the 
northern end of the field were concentrated in an east/west line along the 
brow of the gentle slope that declined to both the south and west. Several 
tree-throws (559, 574, 717, 728, 738, and 741) were also evident in the 
vicinity of the late medieval remains. Although it is possible that these 
marked the position of trees that were present when the iron-smelting was 
in operation, given the suspected presence of prehistoric tree-throws in the 
southern part of Cinder Hill (Section 2.1.5), some may also date to this 
earlier period. 

3.3.19 Sherds of medieval pottery in the Northern Gritty-ware tradition were 
recovered from several features, suggesting that they dated to sometime 
between the twelfth and fourteenth centuries (Appendix 3). In addition, 
fragments of charcoal were subjected to radiocarbon assay from five 
features (Appendix 1). Aside from one fragment, which appears to 
represent an early medieval residual ecofact (Section 3.2.3), the other 
charcoal samples confirmed the late medieval date of the bloomery site. 
Moreover, when these late medieval radiocarbon dates are statistically 
ordered, they suggest that at least three broad phases of late medieval 
activity occurred at the Cinder Hill site (Appendix 1).  

3.3.20 The bloomery: the remains relating to the late medieval bloomery were fairly 
extensive. In the northern part of the site (Site 42N), they included two 
furnace bases, which were associated with tapping pits, three possible 
furnace bases, a heat-affected feature that might represent the remains of a 
reheating hearth, and other possible structures. More limited remains 
relating to the bloomery were also evident down-slope, to the south (Site 
42S). These comprised a charcoal clamp and a pit that was probably 
employed in the roasting of iron ore. 

3.3.21 The furnaces: two definitive, and three possible, furnaces were identified, 
and within these iron ore would have been smelted, to produce wrought-
iron blooms. The two definitive furnace bases were fairly well defined 
(588/581 and 722/720; Fig 10), and contained some of the major 
components relating to the processes of medieval iron smelting. Both were 
of similar form, and were possibly contemporary (Appendix 1), each 
comprising two circular, conjoining pits, one forming the base of the 
furnace’s firing chamber, the other a tapping pit, where the molten slag 
was collected during the tapping of the furnace. Both of the furnaces and 
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associated tapping pits had also been cut directly into the natural clay, 
which had been discoloured by oxidisation during firing. 

3.3.22 In the case of furnace 588/581, the southern pit (588) formed the chamber, 
and this had a diameter of c 0.9 m (Pl 8). It was c 0.4 m deep and, although 
it was not lined, it contained three sequential deposits of gritty clay, 
intermixed with slag, which may represent the remains of the collapsed, or 
demolished, clay superstructure of the furnace. A fragment of alder 
charcoal from the uppermost fill (591) was subjected to radiocarbon assay 
and returned a date of cal AD 1050-1280 (828±38 BP; SUERC-56410; 
Appendix 1).  

3.3.23 An opening, or mouth, associated with furnace 588 was also apparent, 
which was fairly wide, c 0.5 m across. It may be significant that this 
opening lay on the north-western side of the furnace, and hence did not 
face the prevailing wind. This probably indicates that the furnace did not 
use any natural draughts, but instead was solely reliant on forced-draughts. 
It is therefore likely that one or more bellows was employed to pump air 
into the chamber, and that the furnace mouth was only opened during the 
tapping of slag.  

3.3.24 Significantly, evidence for this slag-tapping process was present in the 
form of a 0.3 m-wide channel, which extended from the mouth of the 
furnace chamber into the conjoined tapping pit (581). This lay to the north 
and had been partially removed by a post-medieval field drain. It had an 
oval plan, measuring c 1.7 x 1 m, and contained several charcoal- and slag-
rich deposits. A fragment of alder charcoal from one of these deposits 
(587) produced a radiocarbon date of cal AD 1150-1280 (817±38 BP; 
SUERC-56415), which was statistically consistent with the date derived 
from the adjacent firing chamber (Section 3.3.20; Appendix 1).  

3.3.25 Furnace 722/720 (Pl 9) lay some 12 m to the north-west of furnace 
588/581. It comprised a furnace-chamber (722), which had a diameter of 
0.7 m and was c 0.15 m deep. The mouth of the furnace was 0.5 m wide, 
and faced the prevailing south-westerly wind. Therefore, this might suggest 
that the furnace partly utilised natural draughts, in addition to forced-
draughts, as has been proposed for several late medieval furnaces at 
Stanley Grange, Derbyshire (Challis 2002, 40-1). The general form of the 
Cinder Hill furnace seemed more akin to one that utilised forced-draughts, 
however, as it did not appear to have been provided with a long flue 
emanating from the furnace mouth.  

3.3.26 The furnace chamber contained a charcoal- and slag-rich fill and also an 
in-situ lump of slag (746), which was contained within a c 0.15 m-wide 
tapping channel, extending from the chamber into the adjacent tapping pit 
(720). This tapping pit lay at the mouth of the furnace and was c 0.4 m in 
diameter. Apart from the in-situ lump of slag, it also contained two 
sequential charcoal- and slag-rich deposits. A fragment of hazel charcoal 
from the uppermost fill (721) was subjected to radiocarbon assay, returning 
a date of cal AD 1050-1280 (832±38 BP; SUERC-56417; Appendix 1).  
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3.3.27 The three possible furnaces (568, 572, and 578; Fig 8) were less complete 
and appear to have been partly disturbed by later activity. This later, 
destructive, activity seems to have included post-medieval ploughing, 
which was evidenced by plough furrows, and intrusive fragments of post-
medieval pottery, present within one of the late medieval features 
(Appendix 3).  

3.3.28 Two of the potential furnace bases (568 and 572) were adjacent to each 
other and were defined by two oval-shaped, shallow pits. Both pits 
measured c 0.9 x 0.7 m, and base 572 was partially surrounded by a halo of 
heat-affected clay. Another putative furnace base lay to east and was 
defined by a c 0.8 m-wide L-shaped pit (578), which might represent a 
furnace base and tapping pit. This pit was 1.7 m long, east/west, by 2 m, 
north/south, and also contained a large concentration of 
archaeometallurgical residues, including concentrations of furnace lining, 
providing further confirmation that it represented the site of a furnace 
(Section 3.3.43).  

3.3.29 Reheating hearth(?): a shallow, c 0.2 x 0.3 m, scoop (743), which was 
surrounded by a halo of heat-affected natural clay and contained a slag-rich 
fill, was identified at the centre of Site 42N. This feature had, however, 
been largely destroyed by later pit digging and thus proved difficult to 
interpret (Section 3.3.26). Given its heat-affected character, it might have 
been the remains of a furnace base, although it is equally possible that it 
formed a hearth, where the blooms derived from one or more of the 
furnaces were reheated and then compacted.  

3.3.30 Evidence for the use of 743 as a reheating hearth, although admittedly 
slim, comprises a lump of smithing slag, which came from a later pit (719; 
Section 3.3.42) that had disturbed the feature. Analysis indicates that the 
slag relates to the early stages of bloom compaction (Appendix 2) and, as 
such, this may have involved reheating blooms.  

3.3.31 Apart from this slag, further evidence for bloom reheating and compaction 
was also found in the central part of the site. A small, indistinct scoop 
(596), which was c 5 m north-east of putative reheating hearth 743, 
contained a concentration of archaeometallurgical residues and also, 
significantly, a probable iron bar/billet (Section 3.3.42). The presence of 
this object indicates that at least some of the blooms produced at the site 
had been reheated and hammered to create this.  

3.3.32 Charcoal clamp and ore-roasting pit: two other features relating to the bloomery 
were found down-slope, to the south of the furnaces, in one of the open-
area trenches excavated at the southern end of Cinder Hill (Site 42S; 
Fig 3). One of these was a charcoal-burning pit or ‘clamp’ (864), which 
comprised an oval pit, 2.15 x 1.6 m, with a maximum depth of 0.18 m 
(Pl 10). It contained very fine charcoal ash and a few fragments of 
charcoal, one of which was subjected to radiocarbon assay and this 
returned a date cal AD 1220-1390 (720±38 BP; SUERC-56421; Appendix 
1).  
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3.3.33 The other feature which was probably contemporary with the bloomery site 
was a pit (856; Fig 3; Pl 11). This had a diameter of 0.85 m, was 0.18 m 
deep, and corresponded exactly to one of the anomalies detected by the 
geophysical survey of the site. It was filled entirely with discoloured, fire-
cracked stones (854) and probably marked the position of an iron-ore-
roasting pit.  

3.3.34 Potential structures: aside from the furnaces, charcoal clamp, and ore-roasting 
pit, the remains of several potential structures were identified at the 
northern end of Cinder Hill (Site 42N), which were perhaps contemporary 
with the furnaces (Fig 8). These included a curving gully (700) set some 
2.5 m east of furnace 722/720 (Section 3.3.23); this was 7 m long by 0.6 m 
wide, had a maximum depth of 0.25 m (Pl 12), and might have formed a 
small drainage ditch, or could conceivably have secured the timbers of a 
light structure. It produced late medieval pottery and slag, suggesting it 
was contemporary with the furnace, although it also contained apparently 
intrusive fragments of post-medieval glass, and a residual fragment of early 
medieval charcoal (Section 3.2.3). The medieval pottery, which was 
probably contemporary with the gully, included sherds in the Northern 
Gritty tradition, which can be broadly dated to the twelfth to fourteenth 
century (McCarthy and Brooks 1988; Appendix 3).  

3.3.35 Another potential structure was recognised to the south-west of putative 
furnaces 568 and 572 (Section 3.3.19). This was defined by two small pits 
(545 and 570), spaced c 1.6 m apart, both of which with diameters of 
c 0.4 m; they also both contained slag-rich fills, suggesting that they were 
contemporary with the adjacent furnaces. It is possible that these were 
postholes that, given their positions, may have secured a north-west/south-
east-aligned windbreak. Some 2 m east of furnace 588/581 was another 
small pit (535), which itself was 4 m south of a second pit (542). Both had 
diameters of c 0.6 m, and contained slag fragments, again suggesting they 
were contemporary with the nearby furnace. Although their precise 
function is not clear, they did not appear to be directly associated with 
heating processes, and thus they may also have been postholes, which 
perhaps formed elements of a fence, windbreak, or structure. A similar-
sized pit (533), also perhaps a posthole, was excavated c 16 m south-west 
of pit 535.  

3.3.36 Other pits: several other pits were identified at the bloomery site. These 
were located in the immediate vicinity of the furnaces and included two 
adjacent pits (599 and 703), close to putative furnace 578, which were both 
covered by a spread of gritty silt (704). The southern of these (703) was 
c 0.6 m in diameter, whilst the northern pit (599) was oval-shaped and 
measured 1.1 x 0.6 m. Both contained slag and charcoal, and 599 had been 
dug into the extreme south-western end of putative furnace 578 (Section 
3.3.26), and also partially cut through scoop 596 (Section 3.3.29). A 
charcoal fragment from pit 703 returned a date of cal AD 1250-1400 
(698±38 BP; SUERC-56411; Appendix 1).  

3.3.37 Two other pits (715 and 727) were found to the south, which appear to 
have disturbed earlier tree-throws (717 and 741 respectively). Pit 715 was 
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oval, 2.7 x 2.3 m, 0.5 m deep, and was filled by four deposits of varying 
character, the uppermost (503) containing fragments of slag and medieval 
pottery. This deposit was slightly darker than the lower three fills (712, 713 
and 714), which contained no finds and appeared to derive from the 
surrounding natural geology. A fragment of charcoal from fill 503 was 
subjected to radiocarbon assay and returned a date of cal AD 1300-1440 
(544±38 BP; SUERC-56426). Pit 727 was rectangular, measuring 1.5 x 
1.6 m, c 0. 3 m deep, and contained a single fill, which produced a residual 
flint tool (Section 2.2.6), slag, charcoal, and medieval and post-medieval 
pottery and glass. The medieval pottery from both the pits, and also the 
topsoil all comprised sherds in the Northern Gritty tradition, dating to the 
twelfth to fourteenth centuries (Appendix 3).  

3.3.38 Another pit (719/734) was recognised between these pits and putative 
furnace 578. It was a shallow oval feature, which had been dug into, and 
largely destroyed, putative reheating hearth 743 (Section 3.3.27). It 
measured c 1.8 x 2.8 m and had itself been disturbed by later field drains. It 
also contained a lump of smithing slag that may originally have been 
derived from the earlier hearth. 

3.3.39 The function of these shallow pits is uncertain, as they do not appear to 
have been directly related to iron production. Although they contained slag 
and charcoal, it is highly likely that, since the site was littered with 
archaeometallurgical residues, this material was ultimately derived from 
the iron production. One possibility is that the pits were dug at a much later 
date, which would certainly explain the presence of eighteenth- and 
nineteenth-century pottery in pit 727. Indeed, it is conceivable that the 
earlier archaeometallurgical residues were being actively targeted and 
removed, perhaps for resmelting in blast furnaces, or for other reasons.  

3.3.40 Fuelling the furnaces: analysis of the wood charcoal from several features 
provided valuable insights into the fuel that was used at the bloomery site. 
In total, five samples were considered (Appendix 4); two of these came 
from the slag-tapping pits associated with furnaces 588/581 (Section 
3.3.22) and 722/720 (Section 3.3.24), two from pits 715 (Section 3.3.35) 
and 535 (Section 3.3.33), and one from charcoal clamp 864 (Section 
3.3.30).  

3.3.41 All of the charcoal samples were dominated by mature, slow-growing oak 
wood, at least 50 years in age (Appendix 4). This indicates that oak was the 
preferred wood type for the production of charcoal, which is perhaps not 
surprising given that oak charcoal provides an intense, almost smokeless, 
and easily controlled fire that would have been ideal for the smelting of 
iron (Edlin 1949). The majority of the oak wood also had closely spaced 
growth rings, suggesting the use of trees that were under stress. Small 
amounts of alder and/or hazel, and holly charcoal were also recovered, 
though these may represent fuel used for kindling. 

3.3.42 Iron-production processes: most of the features associated with the late 
medieval bloomery contained archaeometallurgical residues that were 
clearly associated with iron production (Appendix 2). In addition, an 
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assemblage of archaeometallurgical residues was retrieved from the 
topsoil, although the concentration fell away from the furnaces at the top of 
the slope, towards the stream to the west. This may, to some extent, 
represent the original deposition of this material, but might also be as a 
result of the effects of later ploughing dislodging it from features or 
spreads.  

3.3.43 Given the preponderance of archaeometallurgical residues (a total of 
200 kg of material), and its importance for understanding the iron 
production at Cinder Hill, this was subjected to a full programme of 
analysis (Appendix 2). Significantly, this indicated that the assemblage 
compares closely with other known residue assemblages of the twelfth to 
fourteenth centuries (cf Young 2014a; 2015; Young and Poyner 2014). The 
majority of the material (>72% by weight) represented tapped bloomery 
iron-smelting slags, which were approximately evenly divided into denser 
and more vesicular varieties, and they also included a variety of dense 
slags in sheets and plano-convex to biconvex cakes. Although these latter 
types superficially resembled smithing slags, analysis suggested that most 
were probably part of the smelting assemblage, and represented slag 
‘bowls’, formed at the base of the furnace. 

3.3.44 Apart from tapped bloomery iron-smelting slags, some secondary-
processing smithing slags were also present. One of these was unstratified, 
derived from the topsoil, whilst the other came from a pit (719; Section 
3.3.36), which had disturbed an earlier heat-affected feature (743; Section 
3.3.27). The discovery of the smithing slag in the later pit might suggest 
that 743 was indeed a reheating hearth, where blooms were reheated prior 
to compaction. Both of these smithing slags were very iron-rich, 
suggesting they derived from the early stages of bloom compaction. 
Moreover, that derived from the topsoil was a particularly large biconvex 
example, rich in metallic iron, set in wustite-rich slag, suggesting an 
accumulation of bloom fragments. Although no typical smithing-hearth 
cakes were recorded (ie with a more fayalitic composition) that relate to 
the hammering of blooms into iron bars/billets, one possible iron bar/billet 
was present in the assemblage. This was an irregular fragment of iron, with 
a strong internal fibrous structure within the corrosion layer, which was 
recovered from scoop 596 (Section 3.3.29).  

3.3.45 The other residues from the site included furnace linings, which were 
particularly concentrated in furnace chambers 588 (Section 3.3.20) and 722 
(Section 3.3.23), putative furnace base 578 (Section 3.3.26), and scoop 596 
(Section 3.3.29). Small quantities of ore were also recorded, including 
claystone ironstone nodules and magnetic claystone ironstone.  

3.3.46 As part of the investigation into the residues, chemical analysis of 11 
examples of smelting slags, one example of a smithing slag, one example 
of furnace lining, and two samples of claystone ironstones was completed. 
The microstructure of four of the smelting-slag samples was also 
investigated with a scanning electron microscope (SEM). This suggested 
that the ore samples were rather weathered examples of coal-measures 
claystone ironstones.  
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3.3.47 The chemical composition (both of major and trace elements) of one of 
these provided a very good match for the composition of the slag. The 
textural and compositional range of the smelting slags was also similar to 
that from other medieval sites that smelted coal measures claystone ores. 
The plano-convex slag blocks lay at the iron-rich end of the compositional 
range, with the externally tapped slags having a more evolved, iron-poor 
composition. 

3.3.48 Interpreting the late medieval bloomery: the excavations at Cinder Hill 
exposed a significant late medieval bloomery, within the township of 
Middle Hulton. In terms of the chronology of this site, a broad date range 
for the activity was provided by the medieval pottery, and fragments of 
charcoal, which provided radiocarbon dates. Although many of the pits 
were seemingly unrelated to the bloomery site, it is highly likely that they 
contained residual materials derived from medieval iron-production, and 
ultimately some of the undated furnace bases and associated features. 

3.3.49 Modelling of the radiocarbon dates suggests that the dated materials relate 
to at least three separate episodes of iron production (Appendix 1). More 
specifically, the earliest dated episode may have been the use of furnaces 
588 and 722, which appear to be contemporary features. Charcoal clamp 
864 appears to be later than the furnaces, perhaps representing a second 
episode of activity; it is possible that the dated material from pit 703 was 
also contemporary with the charcoal clamp. Finally, a fourth episode of 
iron production may be reflected in the dated medieval material from pit 
715. Given the spread of these dates, it seems likely that the site was 
visited repeatedly.  

3.3.50 Importantly, the Cinder Hill site also appears to contain many features and 
archaeometallurgical residues associated with the initial production of iron. 
The primary raw materials for this process were iron ore and charcoal, and 
analysis of the archaeometallurgical residues suggests that the site was 
probably smelting the local Carboniferous claystone ironstones from the 
Coal Measures (Appendix 2). Prior to smelting, these ores also appear to 
have been roasted, since a putative ore-roasting pit (856) has been 
recognised to the south of the furnaces. This process would have removed 
water from the ore, reduced its sulphur content, and also fractured the ore 
into managably sized fragments, ready to be smelted in the nearby furnaces 
(cf Crossley 1981, 31).  

3.3.51 Importantly, the direct production of charcoal was also evident at the site, 
in the form of a medieval charcoal clamp (864). It is likely that this clamp 
comprised wood fuel, initially stacked vertically around a central split log. 
This wood was probably arranged to form a flattened dome, which could 
be sealed by an airtight covering of bracken, dead leaves, and turf, 
followed by a layer of soil. The central stake was then removed to form a 
flue, and burning coals could be poured down the hole, which lit the wood 
fuel. The flue was then plugged and the stack would be left to smoulder for 
two days in order to remove the moisture and volatile material from the 
wood fuel and convert it to charcoal (Bowden 2000, 23; Gregory 2014, 
18). 
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3.3.52 The age of the oak charcoal indicates that it was not derived from coppiced 
woodland, and this in itself may hold some significance. For instance, in 
iron-producing areas, such as the Lake District, this type of managed 
woodland was often found in tandem with bloomeries and it provided the 
main source of fuel required for iron smelting and reheating (Bowden 
2000, 6). Therefore, the lack of coppiced wood at Cinder Hill may suggest 
that there were no managed woodlands in the vicinity of the bloomery site 
and that iron production would, in turn, only be possible once adequate 
supplies of fuel were available. If this was the case, this might explain the 
repeated use of the site, apparently on at least four separate occasions 
(Appendix 1). These perhaps equate with periods when specific stands of 
oak woodland had adequately regenerated and could be exploited for 
charcoal production.  

3.3.53 At Cinder Hill, once the raw materials had been assembled, iron smelting 
could commence, and the evidence from the site clearly indicates that this 
process occurred within charcoal-fuelled furnaces. Several of these also 
appeared to have been associated with light structures, which may have 
acted as windbreaks or perhaps even shelters. Based on the known form of 
medieval iron furnaces (cf Bowden 2000, 39; Paynter 2011), along with the 
remains of two of the better-preserved furnaces at the site (588/581 and 
722/720), it is likely the Cinder Hill furnaces comprised small cylindrical 
structures (Pl 13). These appear to have possessed both lined and unlined 
bases, and probably had upper walls constructed of wood and thick clay. 
The walls formed the body of the furnace and also acted as a chimney, 
perhaps standing to a height of 1-2 m (Bowden 2000, 40).  

3.3.54 It is highly probable that, following the lighting of the charcoal within the 
Cinder Hill furnaces, to attain the required smelting temperatures 
(c 1200OC), a continual supply of charcoal was added and air was probably 
also blown into these structures, using bellows, through a blow hole, which 
have been provided with a pipe, or tuyère (Paynter 2011, 2). Although, in 
some medieval furnaces, firing might also have been partly reliant on 
natural draughts, in addition to the forced-draughts provided by bellows (cf 
Challis 2002), no firm evidence for this specific type of practice was 
evident at Cinder Hill.  

3.3.55 Once the furnaces were at the correct temperature, ore could be placed 
within them, through their open tops, and the smelting process would 
begin. This specifically involved the reduction of iron oxide within the ore 
to produce a bloom of metallic wrought iron (Bowden 2000, 39). During 
this process, the use of charcoal as a fuel was essential, as this produced 
carbon monoxide, which acted as the reducing agent (Bayley et al 2008, 
43).  

3.3.56 An integral part of the smelting process was the production of slag, which 
represents the gangue (worthless) elements derived from the ore, and some 
of the iron oxide. Importantly, above 1200OC, the slag melts and separates 
from the bloom, allowing it to be tapped off from the bottom of the firing 
chamber, through an opening and into a shallow pit. Once this process had 
been completed, the bloom could be removed from the furnace (Bowden 



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 42 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

2000, 39). Evidence for slag tapping was abundant at Cinder Hill, both in 
the archaeometullurgical residues, which were dominated by tapped 
bloomery iron-smelting slags, and the presence of slag-tapping pits 
associated with furnaces 588/581 and 722/720. Within both of these 
furnaces, furnace mouths were evident that would have been opened, once 
smelting had been achieved, to allow slag to be tapped along channels, 
which were also associated with each of these furnaces. In addition, some 
of the slag in the Cinder Hill furnaces appears to have accumulated directly 
at the base of furnaces and formed slag ‘bowls’.  

3.3.57 The presence of slag ‘bowls’ might be significant in that those hint at a 
previously unrecognised aspect of twelfth-fourteenth-century iron 
smelting. This may have entailed the formation of a ‘puddle’ of slag within 
a hollow in the floor of the furnace, as opposed to the slag bowl being 
positioned at a higher level in the furnace base, supported by ash and 
charcoal (cf Sauder and Williams 2002). However, it is perhaps significant 
that the formation of a slag bowl in direct contact with the base of the 
furnace would probably cause problems with the preparation of the furnace 
for any subsequent smelt. It is thus possible that the Cinder Hill slag bowls 
were created by accident, and were not intended to be left on the furnace 
base. Moreover, their presence may have been a reason why certain of the 
furnaces were abandoned.  

3.3.58 Although it is sometimes possible to estimate the efficiency and scale of 
iron production from the slag residues recovered, this was not achievable 
for the Cinder Hill assemblage. Attempts to construct a mass balance for 
the smelting reaction failed due to the absence of a suitable roasted-ore 
sample (cf Thomas and Young 1999a; 1999b). Likewise, it was clear, 
based on comparison with other analysed late medieval bloomery sites (eg 
Young 2014a), that the 200 kg slag assemblage recovered from the site 
only represents residues from just 13 smelts. However, in reality, each of 
the furnaces would have been capable of being used for many tens of, and 
probably several hundred, smelts.  

3.3.59 Following the removal of the bloom from the furnace, it was normal for it 
to be compacted, through hammering, to remove any remaining slag 
impurities and also consolidate the bloom. Some initial refining might have 
occurred immediately after the bloom had been removed from the furnace, 
when it was still hot (Bowden 2000, 40). However, some medieval-
bloomery sites, although by no means all, also contained hearths where the 
wrought-iron blooms could be reheated and hammered into an iron billet 
(op cit, 3).  

3.3.60 Significantly, the Cinder Hill archaeometallurgical residues contained 
some evidence for these secondary refining processes, in the form of two 
wustite- and/or metallic iron-rich cakes. These slags appear to have been 
formed early in the process of bloom compaction, one being derived from a 
pit (719) that had disturbed an earlier heat-affected feature (743; Section 
3.3.30). Given the presence of the smithing-slag cake, this heat-affected 
feature might therefore represent a potential hearth, which was used to 
reheat the blooms prior to compaction.  
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3.3.61 In addition to the slag cakes, a fragment of bar iron was also recovered, 
which could only have been produced using a reheating hearth. Indeed, 
experiments into ancient iron-working techniques indicate that a cold, 2 kg 
bloom might require 20 to 25 heats before it could be brought up to the 
correct temperature for final consolidation into a billet (Crew 2013, 36). 
Therefore, the fragment of bar iron provides further confirmation that a 
reheating hearth was present at the site, which presumably could be 
represented by feature 743 (Section 3.3.27), particularly as the bar iron was 
present in a scoop in its immediate vicinity. 

3.3.62 Following the cessation of iron production, the site would have contained 
piles of metallurgical waste. Indeed, other comparable medieval iron-
production sites, such as that at Culmstock Road, Hemyock, Devon (T 
Young pers comm), produced an estimated 22 tonnes of slag, and it is 
probable that Cinder Hill originally contained equivalent or greater 
amounts. It appears, however, that the majority of this waste was targeted 
and removed by later activity, and as such the site’s iron-producing legacy 
was only preserved through its place-name.  



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 44 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

4.  POST-MEDIEVAL CUTACRE 

4.1 INTRODUCTION  

4.1.1 Aside from the excavation of Cutacre’s prehistoric and medieval remains, 
the archaeological fieldwork also allowed for a detailed exploration of the 
area’s post-medieval archaeology. More specifically, the fieldwork was 
designed to examine two different, but complementary, settlements that 
were present in the seventeenth century and were later modified. These 
were Wharton Hall, which formed the highest-status settlement in the 
Cutacre area, and Ashes Farm, which was a typical farmstead of the period.  

4.2 SEVENTEENTH - AND EIGHTEENTH -CENTURY SETTLEMENT  

4.2.1 Documentary evidence: in the early post-medieval period (the late 
sixteenth to eighteenth centuries), documentary evidence for the area 
greatly increases, and this has allowed great insights into the settlement 
pattern in the Cutacre area, with patterns of land ownership and tenancy, 
and associated industry. Within the township of Tyldesley, part of which 
covers the southern part of the Cutacre area, several farmsteads can be 
traced back to the late sixteenth or seventeenth century. For instance, 
Oliver Fold (NGR: SD 6977 0363), to the south of the Cutacre area, may 
have been tenanted as early as 1597, and its name is thought to relate to the 
original occupants, as with many of the other farm sites in the area (Farrer 
and Brownbill 1907, 444). Similarly, Hursts (NGR: SD 7037 0343) may 
have been the home of Geoffrey Hurst of Shakerley, who, in the 1550s, 
was imprisoned as a Protestant under Queen Mary (ibid), whilst Guest Fold 
(NGR: SD 6931 0374) was possibly named after the Guest family; a John 
Guest was a resident of Shakerley in c 1670 (Lunn 1953, 72). 

4.2.2 In the terms of the other townships that lie in the Cutacre area, Little 
Hulton and Middle Hulton, only two very small portions of the former 
were directly within the study area. One of these did, however, contain the 
significant early post-medieval settlement of Wharton Hall, which initially 
continued to be the residence of the de Warton family, though, by the early 
seventeenth century, the manor had passed into possession of the Assheton 
family of Great Lever (Section 4.2.22).  

4.2.3 The north-western part of the Cutacre area was in the township of Middle 
Hulton and there is good documentary evidence available for this 
providing significant details concerning early post-medieval settlement, 
land ownership, and tenancy. The evidence indicates that, by the early 
eighteenth century, the township was divided between two major 
landowners, the Duke of Bridgewater, then lord of Worsley and Middle 
Hulton, and Mr Bagot, whose family had acquired its share through a 
marriage alliance in the late seventeenth century (Farrer and Brownbill 
1911a, 382, n 48).  

4.2.4 Several surveys were made in early eighteenth century, which list the 
properties that had been established within the Cutacre area by this date. 
These include a 1722 survey of the Bridgewater lands (EB 916), and leases 
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from the Bagot Estate dating to 1734 and 1742 (cf UMAU 1996). 
Significantly, the 1722 Bridgewater survey (EB 916) also contains details 
of tenancies in 1674, in Middle Hulton, at the time of the marriage 
settlement of William Egerton, the son of the second Earl of Bridgewater 
and heir to the Worsley and Middle Hulton estates (Table 2). In addition, 
the Bagot properties are cartographically depicted in a book of early estate 
plans (MA L5/4/1/1), which was compiled for Egerton Bagot, who held the 
estate from 1734 until his death in 1775; these estate plans appear to date 
to c 1772 (Table 3). A set of plans dating to c 1800 also exists for the 
Bridgewater Estate, which depict some of the early post-medieval farms 
(SLHL).  

Farmstead NGR 1674 tenancy 
list 

1722 
Bridgewater 

survey 

c 1800 Bridgewater 
Estate plans  

Adises SD 6968 0532 X X X 
Spout Fold SD 6933 0447 X X X 
Ashes Farm SD 6938 0420 X X X 
Mills Brow SD 6921 0409 X X X 
Leadbeaters SD 6969 0420 X X X 
Old Graces SD 6990 0398 X X X 
Lomax Brow  SD 7049 0421 X X X 

Table 2: Late seventeenth- and early eighteenth-century properties in the Middle Hulton 
part of the Cutacre area, owned by the Duke of Bridgewater in the early eighteenth 

century 

Farmstead NGR 1674 
tenancy 

list 

1734 
lease 

1742 
lease 

c 1772 Bagot 
Estate plans 

c 1800 
Bridgewater 
Estate plans 

Israels  SD 6967 0504 X X  X X 
Bullace Fold  SD 6966 0488 X X  X X 
Eccorsleys SD 6989 0474 ? X  X  
Old Green 
House 

SD 6999 0441 ? X  X  

Hulton Heys  SD 6969 0415 X X  X  
Clough  SD 7026 0410 ? X  X  
Morris’s SD 6933 0451 X  X X  

Table 3: Late seventeenth- and early eighteenth-century properties in the Middle Hulton 
part of the Cutacre area, owned by the Bagot Estate in the eighteenth century 

4.2.5 When these sources are considered together, they indicate that 14 
farmsteads had probably been established by the late seventeenth century 
in the Cutacre area. There are also two sites, associated with agriculture, 
which were probably established in the mid-/late eighteenth century. These 
are depicted on the Bridgewater Estate plans of c 1800 (SLHL; Table 4), 
comprising a barn at Lea Field, which was probably associated with 
Leadbeaters farm (Table 3; Arrowsmith 2013), and a farmstead known as 
Umberton’s Farm.  

 
Farmstead NGR c 1800 Bridgewater Estate plans 

Lea Field SD 6994 0453 X 

Umberton’s Farm SD 6935 0545 X 

Table 4: Farms and agricultural buildings established in Middle Hulton part of the Cutacre area 
in the mid-/late eighteenth century 
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4.2.6 In addition, a chapel had been constructed in the area by at least the early 
eighteenth century, if not earlier. This was at Wharton Fold (NGR: SD 
7082 0394) and it was seemingly rebuilt in 1723 (Farrer and Brownbill 
1911b, 34). A school house was also present, depicted on both the 
Bridgewater and Bagot estate maps of c 1772 and c 1800, which was 
possibly established in the mid-eighteenth century (GMAU 1991).  

4.2.7 Significantly, the early cartographic evidence indicates that the early post-
medieval farmsteads were similar in form, in that they comprised a single 
house with a detached barn. Although the inhabitants of these properties 
were probably principally engaged in agricultural activity, there is 
evidence for other cottage industries that may have regularly supplemented 
some tenants’ farming income. Textile manufacture appears to have 
formed one of the principal cottage industries. For example, documentary 
evidence dating to 1791, in the form of the will of William Eckersley, 
indicates that Israels, one of the early post-medieval properties in the 
Cutacre area (Table 4), contained textile looms (cf UMAU 1996). There 
are also early references to cottage-based textile manufacturing, though 
these relate to sites just outside the Cutacre area. These include the 1606 
inventory of Thomas Hurst of Shakerley, which lists ‘linen towe and yarn 
to the value of 40s 4d, and a small pair of looms with heald and other 
implements at 24s’ (Lunn 1953, 50). In addition, the will of John Marsh of 
Oliver Fold, dating to 1597, listed flax, which indicates linen weaving (op 
cit, 48).  

4.2.8 Other local or small-scale cottage industries can also be surmised from 
field-names. For instance, the name Bleach Croft at Ashes Farm, Middle 
Hulton (Table 3), indicates a place where locally produced cloth was 
bleached, whilst Tan Pit Croft, the name of an adjoining field, points to the 
involvement of the tenant in the tanning of leather. Both of these field-
names appear on the Bridgewater survey plans of c 1800 (Section 4.2.4). In 
addition to these activities, brick making also appears to have been an 
important small-scale industry in the Cutacre area. This is again implied by 
the field-names on the Bridgewater survey plans of c 1800, which include 
Brick Kiln Field, Kiln Meadow and Kiln Field, and Brick Hill Field. 
Nineteenth-century mapping (eg OS 1849; 1850) also depicts numerous 
ponds in the area. Some of these may have been dug to extract clay for 
brick making, whilst others might have been marl pits, whereby the 
extracted clay was used as a natural fertiliser that was spread across 
neighbouring fields.  

4.2.9 A further industry, which was important to the area in the early post-
medieval period, was coal mining which, based on documentary evidence, 
was certainly undertaken from the sixteenth century onwards (UMAU 
1996). Indeed, during the sixteenth century, coal mining appears to have 
been a major concern and preoccupation for many local landowners within 
the area, who were striving to gain the mining rights for specific areas. For 
example, there was a dispute in 1556, between Elizabeth Hulton, the 
widow of the former lord of Over Hulton, and Adam, her son and heir, 
over the rights to a coal pit (Farrer and Brownbill 1911a, 28, n 41), whilst 
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between 1571 and 1584, three leases were granted by Edmund Fleetwood 
of the Peel, in which he reserved for himself the right to dig coal in Little 
Hulton (Crofton 1889, 42-3). Further documentary evidence relating to 
coal mining dates to the seventeenth century, such as a 1639 will of 
Dorothy Legh, which included a grant to work coal pits in Middle Hulton. 
This will also contains an inventory which documents ‘coales cannell and 
basse upon the banke at Hulton’ worth £106 3s 2d, and lists a collection of 
mining gear - ' two stithes, two payre of bellowes, windles, ropes, chaines, 
arks, timber, and other things there' - valued at £5 8s 8d (Piccope 1861, 
209-10).  

4.2.10 Coal mining continued to form a major industry in the Cutacre area during 
the eighteenth century, highlighted by leases granted by the Bagot family 
in Middle Hulton. Although these leases stipulated that the tenants were 
allowed full rights to the land, this excluded any mining rights, which the 
Bagots reserved for themselves. More specifically, the Bagots’ mining 
rights included digging for coal, as well as the cutting down of timber, the 
right of way for the transportation of coal, the right to construct buildings 
required in the mining process, and the right to dam up or re-route 
waterways. Beyond the Bagot family lands, other parts of the Cutacre 
landscape owned by the Bridgewater estate were probably also exploited 
for coal. For instance, a ‘Coal pit meadow’ is named in the tenement of 
Leadbeaters in the survey of Bridgewater lands dating to 1722 (EB 916). 

4.2.11 Ashes Farm, a seventeenth- and eighteenth-century farmstead: as part of 
the programme of archaeological investigation, Ashes Farm (Site 35) was 
targeted for open-area excavation, as it was suspected that the remains 
relating to an early post-medieval farmstead might survive at this site. In 
terms of its known history, this farmstead was listed in the 1674 marriage 
settlement of William Egerton, when it was the tenement of Henry Mort 
(detailed in EB 916). The farmstead was also documented in the 
Bridgewater survey of 1722, and at this time it was occupied by Robert 
Mort. In this survey, it was described as including ‘nine bays of building’ 
(ibid). The Bridgewater Estate plan of c 1800 (SLHL) depicts two main 
structures on the site, which formed part of the holding of John Mort; this 
survey also describes the farmstead as a ‘messuage with barn, fold, orchard 
and lane’. The field-name evidence (Section 4.2.7) suggests that the 
inhabitants were probably also engaged in small-scale cottage industries, 
which may have centred on textiles and leather working.  

4.2.12 Significantly, the open-area excavation, which examined an area covering 
some 40 x 32 m, exposed the seventeenth- and eighteenth-century remains 
of the ‘messuage’ that was occupied by the Mort family (Fig 11; Pl 14). 
These remains could be divided into three main structural phases (1-3), 
which indicated that the farmhouse had been progressively expanded 
throughout the early post-medieval period. However, no remains relating to 
the early post-medieval barn were identified and it appears that this 
building had been comprehensively demolished in the early twentieth 
century (Section 4.3.11).  
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4.2.13 The late seventeenth-century farmhouse (Phase 1): in its earliest form, the 
farmhouse comprised a stone-footed rectangular building, measuring 10.25 
x 3.75 m, with a substantial central cellar (Rooms 3/4), and small rooms 
(Rooms 2 and 10; Pl 15) on either side of it at ground level. Although only 
the footings and basement of this building survived, it is likely that it was 
either entirely constructed in stone, or that the stone footings supported a 
timber-framed structure. 

4.2.14 The cellar was the best-preserved feature relating to the late seventeenth-
century house, and originally formed a single basement room, with a stone-
flagged floor (Pl 16). It measured 6 x 2.8 m in plan, was aligned east/west, 
and had 0.4 m-thick stone walls surviving to a height of 1.5 m. The 
basement was, however, provided with a mullioned window, which was 
situated in its northern wall. This was 1.05 m wide and 0.8 m high and was 
composed of stone slabs for the sills and lintel, and a single upright 
creating two lights; these were later blocked when alterations were made 
(Section 4.3.6).  

4.2.15 In its eastern wall, a recessed storage cupboard was also evident, which 
formed part of the original structure. This feature was 1.4 m long by 0.6 m 
high, with a maximum depth of 0.3 m, and was similar in style to the 
mullioned window (Section 4.2.13), in that it was constructed of stone 
slab-built sills and lintels. The cupboard had been divided into three 
compartments, which were defined by two upright slabs. This feature may 
have been used for storing materials that were used in the suspected 
cottage industries that occurred at the site, textile manufacturing and/or 
leather working (Section 4.2.7).  

4.2.16 Several features were also present outside the farmhouse that might be of 
contemporary, late seventeenth-century date. These included a curvilinear, 
stone-built culvert (638), aligned approximately north/south, which was 
found to the west of the farmhouse. This culvert extended for over 43 m, 
was on average 0.7 m wide, and was built of stone slabs laid horizontally 
over smaller stacked stones. It was clearly designed to divert water to a 
stream, which flowed to the south. However, whether it functioned solely 
as a drain, or provided a managed water source for activities at the 
farmstead, is uncertain.  

4.2.17 To the south-east of the basement, and probably associated with the earliest 
phase of the farmhouse, were the remains of a cobbled surface (609; Pl 17), 
which had been laid on a bedding deposit (608). Significantly, this bedding 
layer contained fragments of early post-medieval pottery (Table 6; 
Appendix 3). The cobbled surface measured a maximum of 6.08 m 
east/west by 3.74 m north/south and had been partly destroyed by a wall 
(650; Section 4.2.14) forming part of an eighteenth-century extension, as 
well as by two nineteenth-century pits (616 and 618; Section 4.3.7). 
Located immediately to the west of the cobbled surface was a small pit 
(612), cut by a gully (605). However, both features probably date to the 
late seventeenth century as they were sealed by an eighteenth-century floor 
(614; Section 4.2.18). A fragment of slag was also recovered from the 
gully, suggesting that metalworking activities occurred at the site during 
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this period, whilst pit 612 contained a fragment of daub, perhaps 
suggesting that timber buildings may have accompanied the original 
farmhouse (Table 5; Appendix 3).  

 
Phase Context Pottery Date of pottery Other material 

1 Bedding layer 
608 for 
cobbles 609 

Staffordshire slipware (red 
paste) sherd 

c 1660  

Cistercian-ware/Blackware sherd Fifteenth/seventeenth 
century 

 

Marbled slipware 
Staffordshire/ 
Staffordshire-type sherd 

Seventeenth/eighteenth 
century 

 

Pit 612    Fragment of fired-
clay daub 

Gully 605   Slag fragment 
2 Bedding layer 

602; Room 1 
Blackware sherds Sixteenth/nineteenth 

century 
 

Bedding layer 
603; Room 1 

Blackware sherds  Sixteenth/nineteenth 
century 

 

Table 5: Stratified artefacts from the seventeenth-eighteenth-century farmhouse at Ashes 
Farm 

4.2.18 Initial eighteenth-century expansion (Phase 2): at some stage during the 
eighteenth century, the original farmhouse was extended to the south. This 
involved the construction of a stone wall (650), of similar form to those 
defining the original farmhouse, which enclosed two additional rooms 
(Rooms 1 and 5; Pl 18). Following the construction of this extension, the 
farmhouse measured approximately 10 x 8 m.  

4.2.19 The remains of this extension were extremely disturbed and, as such, the 
positions of doorways, thresholds, and windows could not be determined. 
What is clear, however, is that part, and probably all, of the extension 
contained a flagged floor (614), which survived in Room 1. This floor was 
set on two sequential bedding layers (602 and 603), which sealed the 
earlier cobbled surface (609), gully 605, and pit 612 (Section 4.2.16). 
Layers 602 and 603 included artefacts that have a date range of the 
sixteenth to nineteenth centuries, although, on balance, an eighteenth-
century date seems most likely for the deposition of these layers (Table 6).  

4.2.20 Outside, and to the south of, extension 650 was an east/west, 6 x 3 m, band 
of cobbles (610; Pl 19), which post-dated cobble surface 609 (Section 
4.2.16), and appeared to respect a stone-built boundary wall (649), being 
on an identical alignment. Although surface 610 had been disturbed by a 
number of services, it was clearly associated with the second phase of the 
farm building. 

4.2.21 Additional eighteenth-century expansion (Phase 3): during the eighteenth century, 
the farmhouse was once again extended. This comprised the construction 
of an additional room (Room 6), which abutted the western side of the 
seventeenth-century farmhouse (Room 10) and its initial eighteenth-
century extension (Room 5). This ‘new’ room was square, measuring 4.85 
x 4.85 m, and was defined by a stone-built wall with brick inclusions. 
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However, as the wall of the room only survived at foundation level, and 
had again been heavily disturbed, it was difficult to be certain whether the 
brick inclusions within the predominantly stone build were original or later 
additions. 

4.2.22 Wharton Hall, the seventeenth- and eighteenth-century hall: an integral 
element of the Cutacre project was open-area excavation at the site of 
Wharton Hall, to examine its possible medieval origins and post-medieval 
development. Although the evidence for medieval activity was scarce, the 
artefactual remains suggest that there had probably been a medieval hall at 
the site (Sections 3.3.13-15). However, the only structural remains that 
survived were elements of the early post-medieval hall. It therefore appears 
that the putative late medieval hall was comprehensibly destroyed in the 
early post-medieval period and was then replaced by a ‘new’ hall. This 
post-medieval hall probably occupied an identical site to its putative 
predecessor and, as such, was constructed on the brow of a small hill that 
could be accessed via Wharton Lane, to the west.  

4.2.23 Details relating to the early post-medieval history of the hall, particularly 
its ownership and occupancy, can, however, be ascertained from 
documentary sources. These indicate that during the very early seventeenth 
century the hall was owned by Ralph Assheton of Great Lever, who died in 
1616 (Farrer and Brownbill 1911b, n61). During the latter half of the 
seventeenth century, it was in the possession of Robert Mort, who was a 
strict Nonconformist and, as such, was subjected to a degree of religious 
persecution (ibid). Significantly, members of the Mort family were also the 
occupants of Ashes Farm during this period (Section 4.2.10). In the early 
part of the eighteenth century, the hall was occupied by Nathan Moort, 
who died in c 1723, and was then succeeded by his son Adam (ibid). Adam 
Moort died in 1730, and his daughter Mary subsequently inherited 
Wharton Hall (ibid). Mary then married Thomas Earle, of Liverpool and, 
following her death in 1785, the Wharton and other Moort estates passed to 
her two daughters (ibid). Maria, the elder of the daughters, married her 
cousin Thomas Earle, of Spekelands, whilst the younger, Jane, married 
Richard Gwillym of Bewsey, and was resident at Bewsey Old Hall in 
Warrington (ibid; Lewis et al 2011, 24).  

4.2.24 Photographs of Wharton Hall taken in the early twentieth century (Pl 20) 
also provide details relating to the form of the early post-medieval hall. 
These indicate that it was a two-storey timber-framed house, consisting of 
a central range, aligned north/south, with two east/west-aligned gabled 
cross-wings, positioned at either end of the central range. In addition to the 
photographs, during the early part of the twentieth century, a valuable 
architectural description of the early post-medieval hall (Farrer and 
Brownbill 1911b, 30) was also made. This noted that, 

The plan follows the usual type of a central block with gabled projecting 
wings east and west. The house is in a moderate state of repair, and the half-
timber work in the lower part of the east wing, which is coved at the level of 
the first floor, is original. The north wing is faced in brick, the upper part of 
which is painted to represent half-timber work, and the gable and upper part 
of the east wing is similarly treated. The west wing has been extended 
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westward and the pitch of the roof altered, but the line of the old gable still 
remains at each end. The house has been almost entirely refaced in brick, but 
the original timber construction shows at both ends of the west wing. With its 
yellow-washed walls, grey stone slate roofs and red brick chimneys, the house 
has rather a picturesque if tumble-down appearance, emphasised to some 
extent on the back by the addition of low modern outbuildings. 

4.2.25 The excavated structural remains of Wharton Hall largely conform to these 
descriptions (Fig 12). However, they provide additional chronological 
details and also reveal the sequence of construction during the course of 
the early post-medieval period.  

4.2.26 The seventeenth-century hall (Phase 1): the earliest structural remains identified 
appear to date to the early/mid-seventeenth century and formed elements of 
an early post-medieval hall (Fig 13; Pl 21), which, given its date, may have 
been constructed by either the Assheton or Mort families (Section 4.2.22). 
These remains were cut into a naturally deposited yellow clay (1255), or a 
red-brown clay (1001/1109/1160/1162/1230) that overlay it, which formed 
a relict horticultural soil.  

4.2.27 Significantly, this relict soil, which also extended across areas to the east, 
south, and west of the hall, and sealed an adjacent palaeochannel (1305; 
Section 3.2.4), provides a terminus post quem for the earliest structural 
remains associated with the early post-medieval hall. Although it contained 
a collection of chronologically diverse artefacts, its initial formation 
probably dates to the late sixteenth or early part of the seventeenth century, 
on the basis of characteristic early post-medieval pottery types, specifically 
Midland purple-type pottery, Yellow-bodied wares, and early Staffordshire 
trail-slipware (Table 6; Appendix 3). Sherds of medieval pottery were also 
recovered from the eastern extent of the layer, and these may be a residual 
trace of earlier activity (Section 3.3.15). However, following the 
construction of the Phase 1 hall, this relict soil continued to be worked 
around the early post-medieval building for a fairly extended period of 
time and therefore received additional inputs of artefactual material. This 
material included a fairly large assemblage of eighteenth- and nineteenth-
century pottery and clay-tobacco pipe fragments, which potentially derives 
from the later occupation of the hall.  
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Context Post-medieval pottery types Clay tobacco 

pipe 
Other 
material 

Relict soil 
1001/1109/1160/1162/1
230 

Creamware  
Dark-glazed red earthenware 
Glazed white earthenware  
Self-glazed brown earthenwares 
Speckle red-glazed wares 
Mottled ware 
White salt-glazed ware 
Staffordshire-type slipware 
Industrial slipware 
Tin-glaze ware 
Stoneware (includes green 
stoneware; manganese-speckled 
salt-glazed stoneware; Brampton-
type stoneware; Nottingham-type 
stoneware; and imported 
stoneware) 
Porcelain 
Yellow ware 
Hand-trailed slipware 
Blackware 
Midland purple-type ware 
Coarse brown-glazed red ware 
Light green speckled ware  
Feather-trailed press-moulded 
slipware 
Redware 
Unglazed red-slipped white ware 

Narrow- and 
medium-bore 
stems, two small 
spurs, glazed 
mouthpiece, 
possibly derived 
from a mid-
seventeenth-
century Dutch 
pipe, mid- 
nineteenth 
century bowl 
(1650–1900) 

Copper-alloy 
items and 
ironwork 

Fill 1132 in foundation 
trench 1131; contained 
wall 1130 

Thin-walled purple-red Blackware  
Light red coarse earthenware  
Midland purple-type ware 
Dark-glazed red earthenware 

 Ironwork 

Fill 1138 in foundation 
trench 1139; contained 
wall 1137 

Staffordshire-type hand-trailed 
slipware 
Blackware  
Possibly imported green stoneware 

  

Fill 1198 in foundation 
trench 1197 

Midland purple-type ware   

Wall 1233 Dark-glazed coarse red earthenware   
Fill 1235 in foundation 
trench 1236; contained 
boundary wall 1237 

German stoneware 
Trailed slipware 
Yellow-slipped trailed Blackware 
Blackware 
Dark-glazed red earthenware 

Large-bore stem 
(1850-1900) 

 

Fills 1150 and 1232 in 
boundary 1149/1239 

Midland purple-type ware 
Blackware 
Dark brown-glazed red ware 

  

Fill 1259 in culvert 1238 Industrial slipware 
Glazed white earthenware 
Stoneware 
Mottled ware 

  

Fill 1283 in drain 1284 Cistercian-type Blackware   
Fill 1301 in posthole 
1302 

Lead-glazed fine dark red 
earthenware 
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Context Post-medieval pottery types Clay tobacco 
pipe 

Other 
material 

Fill 1307 in drain 1306 Midland purple-type glazed ware 
Trailed slip in red fabric 

  

Table 6: Stratified post-medieval artefacts from relict soil 1001/1109/1160/1162/1230 and 
Phase 1 structural remains at Wharton Hall 

4.2.28 The surviving remains of the seventeenth-century hall included truncated 
stone walling and stone tumble, which defined its eastern (1130, 1141, and 
1233), western (1118, 1137, 1252, and 1256), and southern (1224) external 
walls (Fig 13). These varied in thickness, between 0.38 m and 0.6 m wide, 
and were composed of combinations of rectangular, rounded, and square-
hewn sandstone blocks. The best-preserved sections of walling defined the 
eastern and south-western sides of the hall, and these survived to a height 
of three courses (0.5 m). In addition to these foundations, an east/west-
aligned foundation trench (1197; Pl 22), filled with sediment (1198) and 
large rounded boulders (1199), marked the position of the seventeenth-
century hall’s northern wall, which was eventually removed during the 
eighteenth century (Section 4.2.38).  

4.2.29 Foundation trench 1197 contained a sherd of Midland Purple-type pottery, 
which can be dated no later than the seventeenth century, whilst the 
foundation trench for wall 1137 contained several sherds which could also 
date to the seventeenth century. Midland Purple-type pottery was also 
recovered from the foundation trench for wall 1130, whilst seventeenth-
century pottery was associated with wall 1233 (Table 7; Appendix 3).  

4.2.30 When taken together, the walls and foundation trench indicate that the 
seventeenth-century hall was 20 m in overall length. Its form also 
corresponded closely to the early twentieth-century descriptions of the site 
(Section 4.2.23), in that it comprised a central range with projecting 
northern and southern cross-wings (Pl 21). The central range was 7 m in 
width, whilst the southern cross-wing was 10 m long and 5 m wide, 
projecting to the north-west, but ending flush with the central range in the 
south-east. The northern cross-wing was 10 m in length, 6 m wide, and 
projected out from the central range to both the north-west and south-east.  

4.2.31 Few contemporary features survived within the interior of the Phase 1 hall. 
Those that were present included an east/west-aligned stone wall (1244), 
butting the southern end of east wall 1141, that created a subdivision 
between the central range and the southern cross-wing. In addition, the 
foundations for a chimney stack (1268) also survived. This feature was on 
the north-western side of the central range and was defined by two 
north/south-aligned rows of sandstone, 2.2 m long and 0.6 m wide. 
Although no floors survived, traces of compacted natural clay (1255) were 
also present across the footprint of the building.  

4.2.32 Several contemporary features were also present outside the seventeenth-
century hall. To its east, these comprised a shallow east/west-aligned 
channel (1284) filled with sandy clay (1283), containing medieval pottery 
(Appendix 3), and two almost complete Cistercian-ware-type bowls dating 
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to the seventeenth century (Table 6; Appendix 3). This channel was below 
the eastern wall of the northern cross-wing (1130), and probably 
functioned as a drain. Moreover, it appears that this drain fed water into a 
small pond (1285), to the east of the hall.  

4.2.33 Several other Phase 1 drains were also identified. These included a brick-
built drain (1306) immediately south of the Phase 1 hall, which was 
parallel with the southern wall of the southern cross-wing. This drain was 
exposed over a distance of 3 m, and contained fragments of Midland 
Purple-type ware and Metropolitan-type hand-trailed slipware (in drain fill 
1307), suggesting it had silted no later than the late seventeenth century 
(Table 6; Appendix 3). Two east/west-aligned drains (1033 and 1037) lay 
to the south-east of the hall, running from a pond (Section 4.2.35), whilst 
other land drains were found in this area, some of which were potentially 
contemporary with its earliest phase (Fig 14). However, few of these drains 
yielded dating evidence, other than field drain 1027, which contained 
fragments from a seventeenth-century Yellow-ware bowl and a Blackware 
cup, and drain 1033, which contained pottery dating to the seventeenth to 
nineteenth centuries (Appendix 3). 

4.2.34 The other Phase 1 features external to the hall consisted of the remains of a 
stone building, possibly a stable, a pond, several postholes (1299 and 1300; 
Fig 15), and two boundaries. The remains of the stone building lay to the 
south-west of the hall and, significantly, in this area, an L-shaped building 
is depicted on the mid- and late nineteenth-century OS maps (OS 1850; 
1893a), bordering Wharton Lane; this may have originally formed a stable 
block. Although the building was comprehensively demolished and 
replaced in the early part of the twentieth century (Section 4.3.24), some 
partial remains survived which, based on the mapping, appear to have 
formed elements of an external wall, which defined the northern side of the 
south-east/north-west-aligned range of the putative stable. This wall 
survived as a single course of stone foundation (1308), which extended for 
10 m. It is also possible that a culvert (1238), uncovered to the north, was 
associated with the drainage of this early building. It comprised a channel 
with brick sides and a slate base, capped with sandstone flags, and 
fragments of pottery from its backfill (1259) included mottled ware and 
industrial slipware, which suggests that it also functioned as a drain during 
the eighteenth and nineteenth centuries (Table 6; Appendix 3).  

4.2.35 The pond lay 30 m south of the hall and, although it is depicted on 
nineteenth-century mapping (eg OS 1850), it is possible that it was 
contemporary with the seventeenth-century hall or even pre-dated it. This 
was under water at the time of excavation, which prohibited investigation, 
although an external diameter of 13 m was established. Postholes 1299 and 
1300 were also found to the south of the hall (Fig 13) and possibly formed 
elements of a fence, which surrounded a small garden. One of these (1302) 
contained three sherds of late seventeenth- or early eighteenth-century 
pottery (Table 6; Appendix 3).  

4.2.36 One Phase 1 boundary was defined by a length of stone walling (1237), 
which was identified c 25 m to the west of the hall, and extended from the 
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northern side of the putative stable block (Section 4.2.33). This wall was 
followed for a length of 15 m and, significantly, its foundation trench 
contained sherds of pottery (in fill 1235) that suggest that it was built in the 
late seventeenth century (Table 6; Appendix 3), along with an intrusive 
fragment of nineteenth-century clay-tobacco pipe (Appendix 3). 
Intriguingly, the vestiges of a buried gravel surface (1117; not illustrated) 
were exposed beneath the western end of the wall, and these may represent 
part of an earlier track. A line of three flat sandstone blocks (1240) was 
also excavated some 9 m to the east of the wall, and was possibly 
associated with it.  

4.2.37 The other Phase 1 boundary was found between the hall and pond. This 
was defined by a north/south-aligned gully (1149/1239, Fig 14), which was 
exposed for a distance of 10 m. It contained pottery spanning a broad date 
range between the fifteenth and the nineteenth centuries (Appendix 3; 
Table 6). However, this boundary also contained fragments from a late 
seventeenth-century wine bottle, suggesting that it began to fill during this 
period.  

4.2.38 The eighteenth-century hall (Phase 2): during the eighteenth century, Wharton 
Hall was in the possession of the Mort family (Section 4.2.22) who, based 
on the surviving archaeological remains, appear to have modified and 
extended the original seventeenth-century building. This work principally 
involved modifications to the hall’s cross-wings and included rebuilding 
and extending its northern cross-wing and constructing an additional 
extension on the south-eastern side of its southern counterpart (Fig 13).  

4.2.39 The modifications at the northern end of the hall comprised the demolition 
of its original northern wall (represented by foundation trench 1197; 
Section 4.2.27), followed by a fairly substantial programme of rebuilding, 
which resulted in an extended and enlarged northern cross-wing. Indeed, it 
is possible that this rebuilding was necessitated by a fire, which damaged 
the northern end of the Phase 1 hall, particularly as traces of charcoal 
(1205; not illustrated) were found within the north-eastern corner of the 
eighteenth-century extension, overlying a clay levelling layer (1194; not 
illustrated). 

4.2.40 The northern extension added 3 m to the length of the hall, which is shown 
on an early twentieth-century photograph (Pl 20). This photograph also 
demonstrates that the extension had substantial chimney stacks on each of 
the gables and also at its centre, and a ground-level doorway in its northern 
wall. However, the only remains which might be associated with these 
features were two large flagstones (1200), possibly the foundations for the 
extension’s central chimney stack. 

4.2.41 The most substantial feature present within the northern extension was a 
cellar, in its western half. This measured approximately 3 x 3 m and was 
1.6 m deep, being floored with flagstones (Pl 23). Three of the cellar walls 
were constructed from stone, while the northern wall utilised stone and 
brick. It was accessed from the south-eastern corner by a flight of five 
sandstone steps, descending to a flagstone platform, 0.8 m long, positioned 
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0.15 m above the floor. The remains of a probable window were visible in 
the northern wall, although much of it had been removed. The room was 
partitioned, with internal brick walls being attached to the northern and 
southern walls (1112 and 1113), creating small chambers for storage. The 
chambers on the southern side of the cellar were bordered by a narrow, 
0.5 m-wide shelf, lined with slate, which was probably damp coursing. The 
cellar may have been used for storage of victuals and perhaps for the 
products of any cottage industry undertaken at the hall. Directly adjacent to 
the cellar was a gully (1296), perhaps a foundation trench, which contained 
eighteenth/nineteenth-century pottery (Appendix 3).  

4.2.42 The other eighteenth-century extension involved the construction of an 
additional ground-floor room, which abutted the south-eastern wall of the 
southern cross-wing, and may have functioned as a kitchen or scullery 
(Pl 24). This measured 4.7 x 3.9 m and was defined by three stone walls 
(1140, 1133/1158, and 1180), surviving only as single courses. The 
extension contained a flagstone floor (1242), which survived over an area 
of 4 x 3.3 m, and was set on a bedding layer (1241), which contained 
fragments of coal and eighteenth-century pottery. The upper surface of the 
flags along the eastern side of the room had been coated in pitch, and this 
coating perhaps denoted the position of kitchen apparatus. Another feature 
within this extension was an in situ wooden post (1246), with a diameter of 
0.2 m, in its south-western corner. However, its function is not particularly 
clear. 

4.2.43 Beyond the hall, the excavation detected several other features that may 
date to the eighteenth century. One of these comprised an east/west-aligned 
wall, composed of three roughly hewn sandstone courses (1281), to the 
east of the northern cross-wing, measuring 4 m long and 0.45 m wide. This 
had been built over similar levelling material to that found beneath the 
northern wall of the extended cross-wing, suggesting that it dates to a 
similar period. Although its function is not entirely clear, it probably 
formed either a boundary or the remnant of a dismantled stone ancillary 
building. It is possible that this wall also joined with a more substantial 
boundary wall (1165) to the east, which was aligned north-east/south-west. 
This was a mixture of dry-stone construction and handmade brick, and 
survived to a maximum height of 0.8 m, above relict soil 1109 (Section 
4.2.25). Within the trench, it extended for a distance of 22 m and its 
position is depicted on the First Edition OS 6”:1 mile map (1850), 
indicating that it continued to function as a boundary during this later 
period. 

4.2.44 Immediately outside the hall, another potential eighteenth-century feature 
was a small section of cobble surface (1315), along the western side of the 
building, above relict soil layer 1109 (Section 4.2.25). Although this had 
been disturbed by later development, it perhaps formed the remnants of a 
path that ran around this side of the eighteenth-century hall. Two pits (1017 
and 1023; Fig 14) were also present to the south of the hall, which 
contained seventeenth- and eighteenth-century pottery, and, as such, 
probably relate to Phase 2 activity. One of these (1017) also contained a 
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fragment of burnt daub, which was probably residual (Appendix 3; Section 
3.3.15).  

4.3 THE NINETEENTH -CENTURY LANDSCAPE  

4.3.1 Nineteenth-century Cutacre, farms and coalmines: some impression of 
the form of the Cutacre landscape during the nineteenth century can be 
gleaned from the historical mapping, particularly the tithe maps for the 
townships of Little Hulton (LRO DRM/1/58), Middle Hulton (LRO 
DRM/1/59), and Tyldesley cum Shakerley (LRO DRM/1/100), and the 
mid- and late nineteenth-century OS maps (OS 1849; 1850; 1893a; 1893b). 
These maps depict an agricultural landscape, dominated by enclosed fields 
and farmsteads, the origins of which largely reside in the early post-
medieval period, along with a scattering of coal-mining sites.  

4.3.2 Detailed analysis of these maps and the tithe apportionments indicate that, 
during the mid-nineteenth century, 20 farms/farmsteads, or agricultural 
buildings, existed within the area (Table 7). The majority of these farms 
had been established in the early post-medieval period, though in many 
cases they had been subjected to rebuilding, modification, and addition 
during the early to mid-nineteenth century. The majority of these sites also 
functioned as farms in the late nineteenth century, on the evidence of OS 
mapping dating to this period (eg OS 1893a; 1893b), though again many of 
the older buildings were probably rebuilt and modified, and at some sites 
several new buildings were constructed. Significantly, this process of 
modification and rebuilding was apparent at Ashes Farm.  

Farmstead NGR Mid-nineteenth 
century OS mapping 

Late nineteenth-
century OS mapping 

Adises  SD 6968 0532 X X 
Israels SD 6967 0504 X X 
Bullace Fold SD 6966 0488 X  
Spout Fold SD 6933 0447 X X 
Eccorsleys SD 6989 0474 X X 
Morris’s SD 6933 0451 X X 
Lea Field (Barn) SD 6994 0453 X X 
Old Green House SD 6999 0441 X X 
Ashes Farm SD 6938 0420 X X 
Mills Brow SD 6921 0409 X X 
Leadbeaters SD 6969 0420 X X 
Hulton Heys  SD 6969 0415 X X 
Old Graces SD 6990 0398 X  
Clough SD 7026 0410 X X 
Lomax Brow  SD 7049 0421 X X 
Guest Fold SD 6931 0374 X X 
Oliver Fold SD 6977 0363 X X 
Padiham SD 7010 0341 X X 
Hursts SD7037 0343 X  
Umberton’s Farm SD 6935 0545 X X 
Bewhill’s Farm SD 7030 0500 X X 
Farnworth Fold SD 6908 0370 X  

Table 7: Farmsteads which existed in the nineteenth century (farmsteads highlighted were also 
present in the early post-medieval period; see Tables 2 and 3) 
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4.3.3 Apart from the farmsteads and agricultural buildings, this period also 
witnessed the emergence of cottages that were designed to house 
agricultural labourers and were also perhaps used for small-scale cottage 
industries. One of these sites, at Lea Field, began life as a barn in the 
eighteenth century (Section 4.2.5), and was subsequently converted into, or 
replaced by, a row of workers’ cottages in the early nineteenth century 
(Arrowsmith 2013). The Wash (NGR: SD 75054 0339) seems to have been 
another terrace of workers’ cottages, which existed in the mid-nineteenth 
century. Other buildings, which had been established in the early post-
medieval period, and remained significant to the mid-nineteenth-century 
communities of the Cutacre area, included the school house (Section 4.2.5), 
Wharton Fold Presbyterian Chapel (Section 4.2.5), and Wharton Hall, 
which was subjected to numerous modifications during the nineteenth 
century.  

4.3.4 The mid-nineteenth-century OS maps depict the positions of numerous 
‘Old Coal pits’, which probably relate to late eighteenth/early nineteenth-
century coal mining, whilst by the mid-nineteenth century two collieries 
had been established, which are depicted on the First Edition 6”:1 mile OS 
map (1850). These were Bank House Colliery (NGR: SD 7049 0428) and 
Wharton Colliery (NGR: SD 7090 0428). In addition, a building named 
‘Engine Fold’ is depicted on the adjacent First Edition 6”:1 mile OS map 
(1849; NGR: SD 6908 0370). This building may have contained an engine, 
perhaps used to pump water from adits associated with early nineteenth-
century coal mining. During the late nineteenth century, several large 
colliery sites were established within the area and, of these, Wharton Hall 
Colliery (NGR: SD 705 033) lay within the Cutacre area. This colliery was 
opened in 1873 by the Wharton Hall Colliery company, and was then 
purchased by the Bridgewater Trustees in c 1880 (Hayes 2004, 113-14). 
Late nineteenth-century mapping (OS 1893b) depicts the pit-head 
buildings and indicates that the site was served by a railway, which was 
built in 1887 (Hayes 2004, 113-14). This also ran to Charlton Colliery, 
which lay to the north-east and linked with the main Lancashire and 
Yorkshire Railway (L&YR) Pendleton and Hindley line, directly to its 
south. 

4.3.5 Ashes Farm, the evolving nineteenth-century farmstead: although the 
excavation at Ashes Farm uncovered evidence for an early post-medieval 
farmhouse, which was expanded on two separate occasions during the 
eighteenth century (Sections 4.2.13-21), it also provided insights into the 
development of this farmstead during the nineteenth century. The site 
contained a series of nineteenth-century structural remains (Phase 4; 
Fig 11) attesting to additions and modifications to the farmstead during this 
period, which probably typify the processes of rebuilding and modification 
that occurred at some of the other farmsteads within the Cutacre area. 
Significantly, much of this evidence could be related directly to historical 
OS mapping, specifically that dating to the mid- and late nineteenth 
century, and early part of the twentieth century (OS 1849; 1893a; 1908).  
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4.3.6 During the open-area excavation, the principal modifications evident 
related to the pre-existing early post-medieval farmhouse, which appears to 
have been subjected to extensive rebuilding during this period. The 
evidence for this included sections of handmade brick walling, which had 
been laid directly on top of the stone foundations that defined the early 
post-medieval farmhouse’s northern and eastern sides. Within the cellar, 
which formed an element of the seventeenth-century farmhouse (Section 
4.2.13), it was clear that additional internal skins of brickwork had been 
added to its walls. Again, these suggest that the early farmhouse was 
subjected to extensive rebuilding in the early nineteenth century. Infilling 
of the cellar’s cupboard and window also took place, and the basement was 
subdivided into two smaller cellars (Rooms 3 and 4), through the insertion 
of a north/south-aligned brick wall (Pl 25). This contained a doorway and 
stone-shelved cupboard, flanking a thicker portion of what appears to have 
been the base of a chimney breast. Also, as part of the modifications, the 
steps into the basement were probably moved and a brick barrel-vaulted 
ceiling was added, as was a floor of slates.  

4.3.7 Other modifications were evident in Rooms 10 and 5 of the early post-
medieval farmhouse (Sections 4.2.12 and 4.2.17). Each of these was 
provided with a brick-built fireplace (Pl 26), which had been inserted into 
the western walls of the rooms. Two pits (616 and 618), identified within 
Room 1, probably date to a similar period. Both of these cut the earlier 
cobble surface (609; Section 4.2.16), and they contained finds which 
ranged in date to the seventeenth to nineteenth centuries. 

4.3.8 In addition to the modifications to the farmhouse, several small rooms 
were added to its western end. Initially, two small brick-built rooms 
(Rooms 8 and 9) were constructed, which abutted the western wall of the 
eighteenth-century extension (Room 6; Section 4.2.20) to the original 
farmhouse. These rooms appear to be depicted on the First Edition OS 6”:1 
mile map (1849; Pl 27) and hence probably date to the early nineteenth 
century. Room 8 was 2.5 m north/south by 2.15 m east/west and had an 
entrance, defined by a stone threshold, in its southern wall.  

4.3.9 To the north of Room 8, and adjoining it, was Room 9, which was 1.35 m 
north/south by 2 m east/west. In its north-western corner, an east/west-
aligned linear brick-built feature was identified, with a curved eastern end 
(Pl 28), and to the west of this was an opening which had been built into 
the room’s external wall. This feature was filled with a deposit of slag and 
charcoal, or clinker and coal ash (607) that appeared to be in situ and 
probably indicates metal processing there. It seems most likely that it was a 
small furnace, possibly part of a blacksmith’s hearth, with the area outside 
the room, to the west, being the point from which fuel was fed into it or ash 
removed. This area had been backfilled with a deposit (601; not illustrated) 
that contained pottery broadly dating to the eighteenth to early twentieth 
centuries, along with a nineteenth-century clay tobacco pipe (Appendix 3). 
It is also apparent from the First Edition OS 6”:1 mile map (1849; Pl 27) 
that a projecting room existed on the northern side of the farmhouse during 
the mid-nineteenth century. This might represent another early nineteenth-
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century extension; however, no evidence for this was recognised during the 
excavation.  

4.3.10 In the late nineteenth century, a further brick-built room (Room 7) was 
attached to the western end of the farmhouse, to the south of Room 8. This 
is depicted on the 1908 OS 25”:1 mile map, and was separated from Room 
8 by a narrow, 0.35 m-wide, passage. Only three sides were identified and 
thus it was probably open-ended on its southern side. It was 3.05 m 
north/south by 2.15 m east/west and may have been a store or coal bunker. 

4.3.11 Apart from the farmhouse, the nineteenth-century mapping depicts the 
position of a large barn to the north, which had been constructed prior to 
1800 (Section 4.2.11). The historical mapping also indicates that during the 
late nineteenth century several additions were made to the barn, including 
the construction of two extensions on its western side (Pl 29). It appears 
that this barn was comprehensively demolished in the late twentieth 
century and replaced by a garage, the footings (648) of which were 
uncovered within the open-area excavation (Phase 5; Fig 11). Indeed, the 
only surviving remains relating to the barn were part of one of its later 
nineteenth-century additions. This took the form of a roughly L-shaped 
extension, comprising four distinct rooms, each with brick walls and a 
combination of brick and concrete floors. Its maximum dimensions were 
5.5 x 4.2 m and it seems likely that it was used to house livestock.  

4.3.12 Associated with the main range of farm buildings were several external 
surfaces (640, 642, 643, 644, 645, 646, and 647), which might also date to 
the nineteenth century. However, it was evident that there were subtle 
differences within the form of the surfaces, and in the building materials 
employed, which suggests that they relate to different episodes of 
resurfacing during the nineteenth century. It is perhaps worth noting that 
one of the surfaces (646) contained a stone with a possible socket for a 
gate-post, which may have been associated with a line of edged flags 
(645); these presumably formed a path at some stage.  

4.3.13 Wharton Hall, nineteenth-century development: Wharton Hall also 
underwent various modifications during the nineteenth century. These were 
revealed during the open-area excavation and could be divided into two 
broad phases of construction (Phases 3 and 4). Although some of these 
modifications could be related to both the 1850 (Pl 30) and 1893 OS 
mapping (Pl 31), significantly, the archaeological evidence allows a more 
nuanced understanding of the additions and rebuilds of this century. In 
terms of the ownership of the hall during this period, the documentary 
evidence indicates that initially the hall and estate were in the possession of 
the Earles and Gwillyms (Farrer and Brownbill 1911b, n61), who had 
gained the Wharton estate in the late eighteenth century through marriage 
(Section 4.2.22). However, in c 1870 the hall was sold to the Wharton Hall 
Colliery Co Ltd, and in 1881 was bought by the Bridgewater Trustees 
(ibid).  

4.3.14 Early/mid-nineteenth-century modifications (Phase 3): the structural remains 
exposed within the open-area excavation indicate that a fairly extensive 



Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 61 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

programme of building work occurred during the early and mid-nineteenth 
century. Within the hall, this appears to have included the insertion of 
several internal brick walls. Some of these appear to have functioned in a 
damp-proofing capacity, including a brick wall (1195), which was 
constructed along the internal face of the northern wall of the stone-built 
hall (Pl 32). A similarly constructed wall was observed butting the eastern 
wall of the cellar (1191) for a distance of 1.7 m. Other additional features 
within the hall included a brick-lined chamber (1262; Pl 33) within the 
southern cross-wing, which also contained an inner brick-built chamber. 
The inner chamber was filled with coal and fuel waste (1265), to a depth of 
1 m and also quantities of fragmented pottery, glass bottles, and clay pipe, 
dating from the eighteenth and nineteenth centuries (Appendix 3). This may 
once have been a coal store, although latterly it had been abandoned and 
filled with rubbish. Another feature inserted into this area during this 
period was a brick drain (1264; Pl 33), whilst a flag surface (1136) was 
probably laid at this time, abutting the external wall of the southern cross-
wing. 

4.3.15 This period also witnessed substantial rebuilding and expansion of the 
extension that had been added to the south-eastern side of the hall’s 
southern cross-wing during the eighteenth century (Phase 2; Section 
4.2.41). The work involved the enlargement of the earlier extension 
through the construction of an additional handmade brick wall 
(1181/1155/1157), two bricks thick and surviving to a height of six courses 
(Pl 24). This U-shaped wall clasped the south-eastern corner of the 
seventeenth-century hall and the north-eastern corner of its eighteenth-
century extension, and its position is depicted on the First Edition OS 6”:1 
mile map (1850; Pl 30). A number of partition walls had also been inserted 
into the eastern and southern parts of the structure, creating rectangular 
rooms around the original building, whilst the external walls of the earlier 
extension were also partially rebuilt in brick (1179), with some of the 
lower stone foundations being retained (1180; Pl 34).  

4.3.16 The nineteenth-century extension also contained the remains of a flagstone 
floor (1122), which had been laid on a compacted coal-rich levelling layer. 
Few other internal features were extant, although a fragmentary brick wall, 
aligned north/south, bordered by a flagstone, was possibly part of a former 
fireplace (1227) in the southernmost room of the extension. A possible 
fireplace was also inserted into the eighteenth-century extension (1247), 
along with brick drains (1245), suggesting that this element of the building 
performed a domestic role during the nineteenth century. 

4.3.17 Immediately to the north of the extended southern wing, and between the 
eighteenth-century garden wall (1165; Section 4.2.42) and the seventeenth-
century hall, a surface was probably also laid during the earlier part of the 
nineteenth century, to create a courtyard (1121; Pl 35). This surface was 
composed of cobbles (1272), which had been laid on sequential bedding 
deposits (1151/1161, 1152, and 1153). Significantly, the finds recovered 
from these underlying deposits included sherds of nineteenth-century 
pottery, attesting to the nineteenth-century date of the surface, and other 
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fragments of pottery dating from the sixteenth to nineteenth centuries 
(Appendix 3).  

4.3.18 Another feature within the courtyard area, and one that was probably 
contemporary with the cobble surface, was a brick-lined well (1147; Pl 36). 
This was 1 m in diameter, and survived to a depth of more than 4 m, 
cutting through naturally deposited clay 1255. The lower 13 courses were 
constructed from handmade brick, and the upper three of machine-cut 
brick, indicating a later modification. The base of the well was lined on its 
eastern side by a row of three wooden planks, positioned vertically in the 
naturally deposited clay. These were probably installed as a revetment 
during its construction. Importantly, pottery sherds were associated with 
the revetment (fill 1148), and these provided a nineteenth-century date for 
the construction of the well. In addition, two burnt eighteenth-century 
bricks were recovered, suggesting the possibility of a fire at the hall during 
the eighteenth or nineteenth century (Appendix 3). 

4.3.19 At the northern end of the courtyard, a small outbuilding (1127) had also 
been constructed in the early part of the nineteenth century. This was 
evident as a series of fragmentary brick walls (1126, 1128, and 1129, 1218, 
1219, 1220, and 1282), generally aligned north/south or east/west, that 
probably once formed animal stalls. Two of the walls (1128 and 1282) 
abutted Phase 2 stone wall 1281 (Section 4.2.42), seemingly the remains of 
an older building. A flagstone floor (1312) survived in the north-east of the 
structure.  

4.3.20 Features possibly associated with this earlier nineteenth-century phase of 
activity were also identified in the southern and eastern parts of the site 
(Fig 14). These included land drains, clusters of postholes, and pits of 
various sizes and shapes. Although little dating evidence was recovered 
from these features, they seem to date from the nineteenth century. Indeed, 
many of the postholes probably defined fence lines associated with the 
development of an orchard, shown on the First Edition OS map (1850; 
Pl 30).  

4.3.21 With the exception of one pit containing an animal burial (1025), their 
functions were largely unclear. All of these features were also bordered on 
the east by a shallow curvilinear ditch (1035), extending approximately 
north/south; this perhaps formed the eastern boundary of the hall at this 
time, although it does not correspond to any of the boundaries shown on 
the First Edition OS map.  

4.3.22 Late nineteenth- and early twentieth-century modifications (Phase 4): during the 
later nineteenth century, several minor modifications were made to the 
hall. These included the construction of an outshut (1286) attached to the 
building’s north-western elevation, which is visible on the early twentieth-
century photograph of the hall (Pl 20). It measured 2.8 x 1.3 m, consisting 
of a flagstone floor within a single-skin brick wall, which had been 
constructed above cobble surface 1315 and soil layer 1109.  
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4.3.23 Other modifications occurred within the southern cross-wing, specifically 
in that part that had been extended in the early nineteenth century (Section 
4.3.15). In this area, a 2 m-long north/south-aligned brick partition wall 
(1156) was added. This was attached to the southern end of Phase 3 wall 
1179 and it subdivided the room in the southern part of the extension. This 
new room was 5 m long and retained evidence of a brick floor (1226) 
attached to southern wall 1157. 

4.3.24 Other construction also occurred within the environs of the hall. This 
included the construction of a right-angled section of walling (1310/1309), 
appended to an earlier boundary wall (1165; Section 4.2.42), which was 
composed of handmade and machine-cut brick. A 1.5 m-wide entrance 
(1311) was created through the remodelled boundary wall, leading into the 
orchard to the east. During this remodelling, the outbuilding (1127) to the 
north-east of the hall was also modified. This entailed the construction of 
an additional brick wall (1313), aligned east/west, across its northern 
range. A surface of flagstones (1314), butting the internal foundation of 
wall 1313, provided evidence for a floor, although it is probable that some 
of the flagstones were retained to form a footpath from entrance 1311.  

4.3.25 Within the courtyard area (1121; Section 4.3.16), on the eastern side of the 
hall, some resurfacing also occurred. This involved the laying of a 
flagstone surface (1271/1273), which abutted, and presumably repaired, an 
earlier cobbled surface (1272; Section 4.3.16). This new surface was also 
partly laid above the earlier well (1147; Section 4.3.17), which itself was 
modified. This modification entailed adding three courses of machine-cut 
brick to the upper part of the well shaft; it is possible that the 
superstructure was elaborated or a pump was installed. Several pet burials 
were also uncovered within the former garden, south of the hall, which 
probably date to this period.  

4.3.26 To the south-west of the hall, it was also apparent that the L-shaped 
building, possibly a seventeenth-century stable block (Fig 15), which is 
depicted on the mid- and late nineteenth-century OS maps bordering 
Wharton Lane (1850; 1893b), was comprehensively demolished and 
replaced in the early twentieth century. The footprint of this replacement 
building mimicked that of the early building and it probably functioned as 
a shippon (cow shed). It was aligned south-east/north-west, measuring 40 x 
11.5 m (Pl 37), its external walls being constructed from red frogged bricks 
(stamped with the maker’s mark MCB), three-bricks thick, bonded with 
hard dark-grey cement mortar.  

4.3.27 The interior of the building contained similarly constructed walls of red 
frogged brick, which divided it into several bays. A short section of 
walling in handmade brick (1317), 3.4 x 0.38 m, was also observed. This 
abutted the interior of the northern wall line and probably represents the 
thrifty reuse of earlier building materials. A shallow, flat-based channel 
(1319), 1.5 m wide, floored in concrete to facilitate mucking out, ran along 
the entire length of the north-eastern side of the building, bordered on its 
northern edge by a brick floor (1320), which was laid above wall 1317, and 
raised slightly higher than the concrete. Both 1319 and 1320 provided 
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access to the stalls for livestock. The remaining floor area comprised an 
evenly laid brick surface (1318), separated by at least 18 concrete 
divisions, forming separate stalls. A flagged area (1321), measuring 5 x 
4.5 m, and paved with stones of various sizes, was revealed at the north-
western end of the building. This included the remains of in situ wooden 
posts, which may once have been roof supports. To the west, there were 
further concrete and brick divisions (1322) for another row of stalls. A 
square manhole (1323), built from the same brick as the shippon, was 
exposed to the south-east of it, and was probably contemporary. 
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APPENDIX 1: RADIOCARBON DATING 

A1.1 INTRODUCTION  

A1.1.1 An integral element of the post-excavation analysis involved the selection 
of suitable samples from Site 42, which could be subjected to radiocarbon 
assay. It was anticipated that these samples would provide robust 
chronologies for the prehistoric roundhouse and associated four-post 
structures in the southern part of the site, and also provide secure dates for 
the iron-working site to the north. In total, 14 samples were dated. 

A1.1.2 Importantly, the programme of dating followed those recommendations set 
out by Ashmore (1999), in that single-entity short-lived samples were 
selected, specifically in this instance single charred plant remains or 
individual fragments of charcoal. Moreover, this selection technique, 
whereby appropriate single-entity samples are selected from reliable 
contexts, is now viewed as essential to avoid any disturbance from older 
fragments of charcoal, which may be present in bulk samples (ibid). In 
addition, multiple radiocarbon assays were obtained, to provide more 
reliable dates and, where possible, the selected samples were derived from 
sealed deposits located close to the base of a feature, and from deposits 
which contained diagnostic artefacts, to confirm the suspected date of these 
contexts.  

A1.1.3 In addition to the short-lived materials from Site 42, organic materials from 
a pollen monolith extracted from a palaeochannel (1305) at Wharton Hall 
(Site 70) were also subjected to radiocarbon assay. This material included 
an indeterminate fragment of waterlogged wood and a sample of organic 
clay. The humic and humin fractions from this latter sample were subjected 
to radiocarbon assay.  

A1.1.4 All of the selected samples were assayed using the accelerator mass 
spectrometry (AMS) technique, which allows small quantities of carbon to 
be dated. This was undertaken at the Scottish Universities Environmental 
Research Centre (SUERC; full details of methods and procedures can be 
obtained from Gordon Cook of SUERC).  

A1.2 RESULTS AND CALIBRATION  

A1.2.1 The radiocarbon results derived from the programme of dating are 
presented in Table 8. Within the table, the radiocarbon results are presented 
as conventional radiocarbon ages (Stuiver and Polach 1977), and are 
quoted in accordance with the international standard known as the 
Trondheim convention (Stuiver and Kra 1986). The results have been 
calibrated using IntCal13 (Reimer et al 2013), and OxCal v4.2 (Bronk 
Ramsey 1995; 1998; 2001; 2009), and the date ranges have been calculated 
using the maximum intercept method (Stuiver and Reimer 1986). The 
calibrated date ranges have been rounded outwards to ten years (cf Mook 
1986), using the ‘round-up’ function in OxCal v4.2. The probability 
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distributions shown in the figures were obtained by the probability method 
(Stuiver and Reimer 1993). 

A1.2.2 The calibrated results indicate that the Site 42S roundhouse and four-post 
structures all date to the latter half of the second millennium cal BC 
(Fig 16). As such, the features clearly all date to the Middle Bronze Age 
(c 1500-1150 cal BC), equating to the Taunton and Penard metalworking 
traditions, and also the Deverel-Rimbury pottery tradition (cf Needham 
1996; Needham et al 1997; Bradley 2007, 183).  

A1.2.3 The other dated material from Site 42 all produced medieval dates (Fig 17). 
Of these, one (SUERC-56416), a fragment of alder charcoal from gully 
700, produced an early medieval date, though this appears to represent 
residual material, since this gully also produced late medieval pottery. The 
remaining dates span the earlier part of the late medieval period, suggesting 
activity in the northern part of the site occurred sometime between the late 
eleventh and early fifteenth centuries. 

A1.2.4 The remaining radiocarbon assays relate to the pollen monolith that was 
extracted from a palaeochannel at Wharton Hall (Site 70; Fig 18). Initially, 
during the early stages of the post-excavation analysis, a fragment of 
indeterminate waterlogged wood from the monolith was selected for dating 
(SUERC-56429). However, this returned a modern date and was thus 
thought to represent an intrusive item. Therefore, sediment dates were 
obtained on a sample of organic clay from the monolith. These were 
derived from both the humic acid and humin within the sample (SUERC-
58093 and SUERC-58093). However, these returned incongruous results, 
with the humic acid dating to the early medieval period and the humin 
dating to the Early Iron Age. Due to the presence of an older date from the 
humin, the radiocarbon-dating laboratory repeated the dating of the humin 
fraction (SUERC-58647). This confirmed the earlier result, as it again 
produced an Early Iron Age date, and the radiocarbon-dating laboratory has 
suggested that the age difference may be due to the combustion of older 
clay that formed residual material within the humin. Given this, the early 
medieval date is treated as the more reliable date and this has been used for 
dating the pollen sequence.  
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Site/ 
association 

Laboratory 
code 

Material Context/depth Radiocarbon 
age (BP) 

δ
13C (‰) Calibrated date range 

(95% confidence) 
Cinder Hill (Site 

42S): 
roundhouse 

SUERC-
56655 

Alder/hazel 
(Alnus/Corylus) 

charcoal 

Fill (848) of postpipe 846, in posthole 844, one of the posts in 
the post-ring  

3035±32 -27.1 1410-1200 cal BC 

SUERC-
56427 

Alder/hazel 
(Alnus/Corylus) 

charcoal 

Fill (843) of postpipe 842, in posthole 828, one of the posts in 
the post-ring  

2989±38 -27.7 1390-1050 cal BC 

SUERC-
56428 

Hazel (Corylus 
avellana) 
charcoal 

Fill (872) of postpipe 871, in posthole 869, part of the porch 2968±38 26.4 1370-1050 cal BC 

 
Cinder Hill (Site 
42S): four-post 
structures (880) 

and 
fence/windbreak 

SUERC-
56418 

Charred barley 
(Hordeum sp) 

grain  

Fill 554 of posthole 555, part of the primary four-post structure  3091±38 -24.5 1440-1230 cal BC 

SUERC-
56419 

Charred barley 
(Hordeum sp) 

grain  

Fill (834) of postpipe 849, in posthole 836, part of the primary 
four-post structure 

3075±38 -24.7 1430-1230 cal BC 

SUERC-
56420 

Alder (Alnus 
glutinosa) 
charcoal 

Fill (850) of postpipe 851, in posthole 853, part of replacement 
four-post structure 

3052±38 -28.3 1420-1210 cal BC 

SUERC-
56425 

Charred wheat 
(Triticum sp) 

grain 

Fill (552) of posthole 553, part of possible fence/windbreak 
surrounding four-post structure(s) 

3092±38 -24.3 1440-1250 cal BC 

 
Cinder Hill (Site 
42S): charcoal 

clamp 

SUERC-
56421 

Alder (Alnus 
glutinosa) 
charcoal 

Fill (865) of charcoal-burning pit 864 720±38 -29.3 cal AD 1220-1390 

 
Cinder Hill (Site 
42N): bloomery 

site 

SUERC-
56410 

Alder/hazel 
(Alnus/Corylus) 

charcoal 

Fill (591) of furnace 588 828±38 -26.9 cal AD 1050-1280 
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Site/ 
association 

Laboratory 
code 

Material Context/depth Radiocarbon 
age (BP) 

δ
13C (‰) Calibrated date range 

(95% confidence) 
SUERC-
56411 

Hazel (Corylus 
avellana) 
charcoal 

Fill (702) of pit 703 698±38 -26.1 cal AD 1250-1400 

SUERC-
56415 

Alder/hazel 
(Alnus/Corylus) 

charcoal 

Fill (587) of tapping pit 581; associated with furnace 588 817±38 -27.4 cal AD 1150-1280 

SUERC-
56416 

Alder (Alnus 
glutinosa) 
charcoal 

Fill (701) of gully/ditch 700 1451±38 -25.9 cal AD 540-660 

SUERC-
56417 

Hazel (Corylus 
avellana) 
charcoal 

Fill (721) of tapping pit 720; associated with furnace 722 832±38 -26.6 cal AD 1050-1280 

SUERC-
56426 

Alder/hazel 
(Alnus/Corylus) 

charcoal 

Fill (503) of pit 715 544±38 -25.8 cal AD 1300-1440 

 
Wharton Hall 

(Site 70): 
palaeochannel 

1305 

SUERC-
56429 

Waterlogged 
wood 

(indeterminate) 

Pollen core: 0.37-0.38 m depth 118±38 -24.8 cal AD 1670-1940  

SUERC-
58092 

Organic clay; 
humic acid  

Pollen core: 0.39-0.40 m depth 1139±30 -30.0 cal AD 770-990 

SUERC-
58093 

Organic clay; 
humin  

Pollen core: 0.39-0.40 m depth 2508±30 -25.0 790-540 cal BC 

SUERC-
58647 

Organic clay; 
humin  

Pollen core: 0.39-0.40 m depth 2415±29 -29.1 750-400 cal BC 

Table 8: Radiocarbon results from Cinder Hill (Sites 42S and 42N) and Wharton Hall (Site 70) 
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A1.3 CHI -SQUARE TESTING  

A1.3.1 Following the completion of the radiocarbon dating programme, specific 
assays were subjected to statistical testing, to establish their consistency and, 
in turn, to assist in the formulation of a chronological hypothesis. The 
statistical technique employed for this analysis was the non-Bayesian chi-
square (χ 2) test of Ward and Wilson (1978), which can be used to determine 
whether duplicate dates are actually of the same age. The analysis was 
performed using the ‘R_Combine’ function in OxCal v4.2, with v representing 
the degree of freedom, and with the level of significance being set at 0.05 
(T’(5%)). With this test, radiocarbon dates are considered statistically 
consistent when the T value (T’) is lower than the critical value (T’(5%)). 

A1.3.2 Site 42S, Bronze Age settlement: the radiocarbon dates from the roundhouse 
were statistically consistent (Table 9). Although two successive structures 
were identified in the four-post structures, the dates derived from each are also 
statistically consistent. This appears to indicate that either the original 
structure was replaced after a comparatively short period of time, or that the 
dated material from the secondary structure derived from the primary 
structure. The possible windbreak, or fence, surrounding the four-post 
structures was also consistent with both sets of dates (Table 10). Moreover, it 
is highly probable that the four-post structures and the windbreak/fence were 
contemporary with the roundhouse. Tellingly, when all of these dates are 
subjected to the chi-square test, these are also statistically consistent (Table 
11). 

 
Radiocarbon assay Radiocarbon age (BP) χ 2 test  

SUERC-56655 3035±32 T’=2.0; T’(5%)=6.0; v=2 
(statistically consistent) SUERC-56427 2989±38 

SUERC-56428 2968±38 

Table 9: Chi-square test on the radiocarbon assays obtained from the Bronze Age roundhouse, 
Site 42S 

Radiocarbon assay Radiocarbon age (BP) χ 2 test  
SUERC-56418 3091±38 T’=0.7; T’(5%)=7.8; v=3 

(statistically consistent) SUERC-56419 3075±38 
SUERC-56420 3052±38 
SUERC-56425 3092±38 

Table 10: Chi-square test on the radiocarbon assays obtained from the Bronze Age four-post 
structures and fence/windbreak, Site 42S 

Radiocarbon assay Radiocarbon age (BP) χ 2 test  
SUERC-56655 3035±32 T’=10.0; T’(5%)=12.6; v=6 

(statistically consistent) SUERC-56427 2989±38 
SUERC-56428 2968±38 
SUERC-56418 3091±38 
SUERC-56419 3075±38 
SUERC-56420 3052±38 
SUERC-56425 3092±38 

Table 11: Chi-square test on the radiocarbon assays obtained from the Bronze Age 
roundhouse, four-post structures, and fence/windbreak, Site 42S 
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A1.3.3 Site 42, late medieval activity: one of the late medieval furnaces (588) 
produced two radiocarbon dates. When subjected to chi-square testing, these 
dates are also statistically consistent (Table 12). When combined, these 
produce a date of cal AD 1160-1270 (based on a weighted mean of 823±27 
BP). 

Radiocarbon assay Radiocarbon age (BP) χ 2 test  

SUERC-56410 828±38 T’=0.0; T’(5%)=3.8; v=1 
(statistically consistent) SUERC-56415 817±38 

Table 12: Chi-square test on the radiocarbon assays obtained from furnace 588 

A1.4 CHRONOLOGICAL MODELLING : THE BRONZE AGE SETTLEMENT  

A1.4.1 Following statistical testing, chronological modelling was performed using 
OxCal v4.2 (Bronk Ramsey 2009). The aim was to produce more robust 
chronologies for the Bronze Age settlement, as represented by the dates from 
the roundhouse and the four-post structures and windbreak, which were 
probably in existence when the house was occupied.  

A1.4.2 Modelling adopted a Bayesian approach (cf Lindley 1985; Buck et al 1996; 
Bayliss 2007; Bayliss et al 2007), which allows for the calculation of 
‘posterior beliefs’, following consideration of ‘standardised likelihoods’ (ie 
radiocarbon dates) and ‘prior beliefs’ (ie the archaeological remains). 
Following standard practice, the outputs from this modelling (posterior-density 
estimates) are quoted in italics. 

A1.4.3 In the output plot of the models, for each result two probability distributions 
are shown. That in outline is the calibrated radiocarbon date, whilst the dark 
distribution represents the posterior-density estimate produced by the Bayesian 
statistical model. Within the plot, the brackets and OxCal Command Query 
Language keywords define the model exactly (Bronk Ramsey 2009).  

A1.4.4 Bronze Age settlement: the model for the Bronze Age features (Fig 19) has a 
good overall agreement value (Amodel: 87), and it passes the acceptable 
agreement indices (ie Amodel value is above 60; ibid). Based on the features 
dated from the site, this model suggests that the settlement was established in 
1480-1260 cal BC (95% probability) or 1420-1300 cal BC (68% probability; 
Boundary Start Bronze Age settlement) and ended in 1380-1080 cal BC (95% 
probability) or 1290-1170 cal BC (68% probability; Boundary End Bronze 
Age settlement). The model estimates that the activity sampled at the 
settlement spanned 0-350 years (95% probability) or 0-180 years (68% 
probability; Settlement Span; Fig 20). 

A1.5 ORDER ANALYSIS : THE MEDIEVAL BLOOMERY  

A1.5.1 The late medieval radiocarbon dates from Cinder Hill indicate that the 
bloomery activity broadly occurred between the eleventh and fifteenth 
centuries. However, it is also possible to order the radiocarbon dates from each 
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of the features to determine a possible sequence. This analysis was performed 
using the ‘Order’ function in OxCal v4.2, which provides a probability for a 
specific date being earlier than (<) another specific date (Table 13). As two 
statistically consistent dates were derived from furnace 588 (Section A1.3.3), 
these dates were modelled and the estimated date (prior) relating to its first use 
was used in the analysis. This modelling suggests that the furnace was used in 
cal AD 1150-1260 (95% probability) or cal AD 1170-1240 (68% probability; 
First_588).  

Probability t 1<t2 
t1 
 

t2     
Charcoal 
clamp 864 

Furnace 588 
(prior) 

Pit 703 Furnace 722 Pit 715 

Charcoal clamp 864 - 1.76% 69.6% 2.88% 95.12% 
Furnace 588 (prior) 98.24% - 99.63% 52.07% 100% 
Pit 703 30.39% 0.36% - 0.71% 88.60% 
Furnace 722 97.12% 47.93 99.28% - 100% 
Pit 715 4.88% 0% 11.41% 0% - 

Table 13: Order analysis on late medieval radiocarbon dates from Cinder Hill 

A1.5.2 The analysis suggests that the earliest dated features associated with the 
bloomery site were furnaces 588 and 722, as there are low probabilities that 
any of the other dated features were earlier in date. In terms of the sequence of 
these two furnaces, it is highly likely that these were contemporary, as there is 
a 52.07% chance that the use of furnace 588 was earlier than furnace 722. 
Charcoal clamp 864 represents the next dated feature in the sequence, as this 
was clearly later than furnaces 588 or 722. It is also possible that this clamp 
was broadly contemporary with the activity that produced the dated material 
derived from pit 703. There is, for instance, a 30.39% probability that charcoal 
from pit 703 was earlier than the charcoal clamp. The latest dated activity at 
the site relates to the charcoal derived from pit 715, as there is only an 11.41% 
probability that the dated material from pit 715 is earlier than that from 703, 
suggesting that the charcoal from pit 715 relates to a later phase of activity at 
the site. Based on the possible ordering of the radiocarbon dates there appears, 
therefore, to be a least three phases of activity at the site.  
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APPENDIX 2: ARCHAEOMETALLURIGAL RESIDUES 

A2.1 INTRODUCTION  

A2.1.1 A sizable assemblage of archaeometallurigal residues was recovered during 
the excavation at the late medieval bloomery site at Cinder Hill (Site 35; 
Section 3.3.1). This material was initially assessed (OA North 2010), then 16 
samples were analysed. The aim of this was to determine more closely the 
main residues identified and, in turn, the metalworking process(es) that 
occurred at the site.  

A2.1.2 The total archaeometallurgical residue assemblage amounted to c 200 kg of 
material. Of this, 114 kg was unstratified, the remainder deriving from the fills 
of a variety of cut features, including pits, a gully and at least two, and 
possibly as many as six, slag-tapping bloomery furnaces. The distribution of 
slag facies was established by context (Table 14). 

A2.1.3 The assemblage was dominated by tapped bloomery iron-smelting slags, with 
a total weight of 143 kg. These tapped slags were divisible, approximately 
equally, into dense varieties and those that were much more highly vesicular, 
giving them a low bulk density. Most of the tapped slags were in rather small 
fragments, so there is no certain evidence for the amount of slag produced by 
individual smelts. Although a plan of furnace 722/720 (Fig 10) shows an in-
situ slag flow, this was not lifted. 

A2.1.4 Slags that cooled within the furnaces are more difficult to identify within the 
collection. The initial assessment of the assemblage (Young 2007) identified 
2.5 kg of charcoal-rich slags that were probably furnace slags, 30.9 kg of 
plano-convex or biconvex slag cakes, interpreted as probably being smithing 
slags, together with 7.9 kg of other, indeterminate, curved slag crusts. Detailed 
investigation of representative material suggests that much of this material was 
from smelting, and originated as slag ‘bowls’ in the lower part of the furnace. 

A2.1.5 Some of the smithing-hearth cake-like material did indeed derive from 
smithing. One of the small plano-convex cakes is a smithing slag and 
possessed a vesicular, wustite-rich, microstructure. Wustite-rich slag was also 
found within a large (3.8 kg) cake, rich in metallic iron. The high loss of iron 
to the hearth, the low degree of incorporation of hearth lining, and the 
presence of large amounts of partially oxidised iron suggest that these slags 
were formed early in the process of bloom compaction, immediately after 
removal from the furnace. 
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Context  Residue class:            Total slag 

  dense tap Vesicular  
tap 

furnace 
bowl 

charcoal-
rich 

brecciated SHC indeterminate 
crusts and 

bowls 

indeterminate 
other 

lining ore  coal concretion iron 
object 

 

                
500 topsoil 41.571 35.422 2.460 1.150 0.470 3.756 23.96 4.909 0.978 0.084 0.400 0.612 0.278 114.685 
501 topsoil 0.664 0.456  0.128        0.016   1.248 
503 possible 

hearth/furnace 
0.862 1.310      0.460   0.096 0.001   2.632 

505 Burnt layer 0.930 1.230     0.744 0.824       3.728 
571 fill of pit 572 1.256      1.290 0.764       3.310 
577 fill of possible 

furnace 578 
7.484 21.489     1.680 1.650 0.458 0.106    32.761 

584 fill of tapping pit 
581 

1.695 1.450     0.116 0.070       3.331 

587 fill of tapping pit 
581 

1.015 2.575  0.790    0.200 0.244     4.824 

589 fill of furnace 588 0.548   0.296   0.334 0.744 1.018     2.940 
597 fill of pit 596 4.505 4.170 0.756 0.086   0.475 0.146 1.520 0.112 0.596  0.190 11.658 
598 fill of ?pit 599 2.103 3.718     0.286     0.108 0.220 0.044 6.107 
600 Topsoil                0.000 
701 fill of gully 700 3.650      0.626    0.050  0.020  4.276 
704 fill of ?roothole 705 0.574 0.878      0.486       1.938 
718 fill of possible pit 

719 
0.420     0.280 0.318 0.278     0.336  1.296 

721 fill of tapping pit 
720 

0.168 1.180             1.348 

723 fill of small furnace 
722 

0.284      0.224  0.502     1.010 

733 fill of pit 734 0.422 0.660     1.396 0.960     1.145  3.438 
739 fill of root 

disturbance 738 
0.194      0.112 0.206       0.512 

                   
  68.345 74.538 3.216 2.45 0.47 4.045 31.561 11.697 4.720     201.042 

Note: SHC = smithing-hearth cakes  

Table 14: Summary of residue type by context 
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A2.1.6 There was also 11.7 kg of slag that was too fragmented for certain allocation 
to these classes of material. Furnace ceramic was represented by just 4.7 kg of 
fragments. The collections also included approximately 380 g of fragments of 
claystone ironstones. 

A2.2 METHODOLOGY  

A2.2.1 The materials were all examined visually (with a low-powered hand lens or 
microscope when required) as part of the assessment (Young 2007). An 
analytical programme entailing detailed investigation of a suite of residues, 
including slags, ores, and furnace ceramic, was developed to address the 
characterisation and interpretation of the origin of the assemblage. Sixteen 
samples (CUT1-CUT16; Table 15) were therefore selected for full chemical 
analyses, with four of those also selected for examination by scanning 
electronic microscope.  

A2.2.2 The selected samples were slabbed on a diamond saw. Sub-samples were 
crushed for preparation of whole-sample chemical analyses and mounted for 
investigation in the scanning electron microscope in 25 mm-diameter blocks. 

A2.2.3 During the sample selection process, a slag cake that had been identified 
during the assessment as a probable smithing slag proved to be an unusual 
metal-rich, bloom-like mass. This was slabbed, divided in two, and mounted 
as two 70 x 40 mm blocks (CUT17/18), of which one was then also examined 
as far as possible within the constraints of the project. 

A2.2.4 Chemical analysis was undertaken using two techniques. The major elements 
(Silicon (Si), Aluminium (Al), Iron (Fe), Manganese (Mn), Magnesium (Mg), 
Calcium (Ca), Sodium (Na), Potassium (K), Titanium (Ti), and Phosphorus 
(P); Table 16) were determined by X-Ray Fluorescence, using a fused bead on 
the Wavelength-Dispersive X-Ray Fluorescence (WD-XRF) system in the 
Department of Geology, Leicester University (this also generated analyses for 
Sulphur (S), Vanadium (V), Chromium (Cr), Strontium (Sr), Zirconium (Zr), 
Barium (Ba), Nickel (Ni), Copper (Cu), Zinc (Zn), Lead (Pb), and Hafnium 
(Hf); Table 17). Whole-specimen chemical analysis for 36 minor and trace 
elements (Scandium (Sc), Vanadium (V), Chromium (Cr), Cobalt (Co), Nickel 
(Ni), Copper (Cu), Zinc (Zn), Gallium (Ga), Rubidium (Rb), Strontium (Sr), 
Yttrium (Y), Zirconium (Zr), Niobium (Nb), Molybdenum (Mo), Tin (Sn), 
Caesium (Cs), Barium (Ba), Lauthanium (La), Cerium (Ce), Praseodymium 
(Pr), Neudymium (Nd), Samarium (Sm), Europium (Eu), Gadolinium (Gd), 
Terbium (Tb), Dysprosium (Dy), Holmium (Ho), Erbium (Er), Thulium (Tm), 
Ytterbium (Yb), Lutetium (Lu), Hafnium (Hf), Tantalum (Ta), Lead (Pb), 
Thorium (Th), and Uranium (U); Tables 18-20) were undertaken using a 
sample in solution on the Thermo-Elemental X-series Inductively Coupled 
Plasma Mass Spectrometer (ICP-MS) in the School of Earth and Ocean 
Sciences, Cardiff University (this also generates lower-quality results for Iron 
(Fe), Manganese (Mn), Titanium (Ti), and Phosphorus (P) that are used 
mainly for quality-assurance purposes).  
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Sample Context Sample Chemical 
analysis SEM Description 

CUT1 577 1229 y  Small exfoliating weathered claystone nodule fragment with well-developed crust, c 4 mm thick and paler interior 

CUT2 577 1238 y  Small, slightly exfoliating, claystone nodule 

CUT3 577 1226 y  Rounded dense slag nub or flow lobe with a maximum thickness of 25 mm, 70 x 45 mm in plan. Top smooth with wrinkles suggestive of deflated 
lobes, base roughly microdimpled. Interior has extremely large olivine 

CUT4 577 1226 y  Flow lobe of very dense tap slag with smooth maroon metallic surface, maximum 20 mm thick, base with dimples and tiny fuel moulds 

CUT5 587 1244 y y Margin of a thin, very dense tap slag flow, maximum thickness 15 mm 

CUT6 577 1229 y  Highly vesicular tapped slag in sheet 40 mm thick. Top has irregular area near margin, both otherwise rather smooth with a few dimples. The base is 
strongly lobate with flows indicating the slab was inclined - ie it is the margin of a cake 90 mm thick and 100 mm laterally of inclined side to base 
(rest of profile not known, but deflated, with 60 mm concavity internal (ie on base it is just 30 mm thick)). Internally highly vesicular; large vesicles 
may actually be the centres of the original flow lobes? 

CUT7 587 1244 y y Slice of tapped cake, 65 mm in centre, thinning over 110 mm to margin. Base roughly microdimpled, showing lobes very close to margin. Basal part 
is crust 8-10 mm in maximum thickness, overlain by vesicular slag, becoming tubular vesicular towards top. Line of large rounded vesicles at about 
centre height, but otherwise no internal stratification. Top strongly lobate, with some deflated lobes 

CUT8 597 1222 y  Biconvex fragment, 130 mm wide, basal section, dense bladed, 30 mm thick, horizontal interface at top. Upper part 45 mm thick to zero on margin, 
highly vesicular, particularly towards base, with vesicles decreasing and fining upwards. Top rounded smooth, possibly slightly lobate, base roughly 
microdimpled 

CUT9   y  (second upper sample from the above cake) 

CUT10 577 1226 y  40 mm wide, 35 mm deep, frothy runner, with curved flow ridge on top and with smooth sides 

CUT11 587 1244 y  A fragment of chaotic slag with large voids, has several irregular faces with smooth and dimpled surfaces, but these do not indicate orientation. 
Internally vesicular with some fine charcoal inclusions 

CUT12 597 1222 y  A large irregular block of indurated furnace lining, heavily slagged and altered, 85 mm thick 

CUT13 500 1204 y y c 60% of biconvex cake (if regularly shaped). A very dense cake with columnar textures in lower part at least, with a smooth top with gently dimpled 
margins and a smooth base showing small-scale prills towards the margins. 200 mm wide, surviving length 130 mm, 67 mm maximum thickness 

CUT14   y y (second upper sample from the above cake) 

CUT15 718 1240 y  Rounded margin of a slag cake, with a flat top with broad dimples and somewhat wispy peaks between, and a base with fine dimples. The margin 
curves quickly so base and top parallel, 45-50 mm apart. Very dense, but with large irregular internal vesicles 

CUT16 500 1204  y 160 x 150 x 90 mm block like concavo-convex smithing-hearth cake, with slightly dished 'top' and slightly dimpled 'base'. Now sufficiently exploded 
to reveal iron core 

Table 15: Samples selected for detailed analysis 
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 Class SiO2 Al2O3 Fe2O3 FeO MnO MgO CaO Na2O K2O TiO2 P2O5 LOI Total 
               

CUT1 Ore 3.00 1.80 80.93 72.84 0.50 0.09 <0.003 <0.010 0.06 0.06 0.112 13.16 99.82 
CUT2 Ore 5.86 2.81 73.10 65.79 0.69 0.36 0.24 0.02 0.51 0.16 0.326 15.18 99.39 
CUT3 Dense nub 37.07 13.05 40.47 36.42 3.90 0.60 1.37 0.30 1.19 0.38 0.355 -4.19 99.50 
CUT4 Dense tap slag 29.11 6.06 59.80 53.82 2.29 0.19 0.26 0.25 0.80 0.30 0.377 -5.49 100.08 
CUT5 Dense tap slag 30.85 8.10 56.45 50.80 1.88 0.20 0.43 0.22 0.77 0.30 0.375 -2.87 100.18 
CUT6 Vesicular tap slag 33.10 6.72 54.36 48.92 3.15 0.21 0.26 0.31 0.79 0.34 0.359 -4.71 100.38 
CUT7 Tapped cake 33.03 6.11 52.34 47.11 4.88 0.18 0.16 0.30 0.75 0.32 0.372 -5.15 99.57 
CUT8 Biconvex cake #1 29.61 5.79 59.72 53.75 2.00 0.18 0.24 0.23 0.63 0.26 0.685 -5.83 99.86 
CUT9 Biconvex cake #1 30.23 6.03 58.64 52.77 2.07 0.17 0.27 0.25 0.67 0.28 0.713 -5.17 99.86 
CUT10 Runner 29.36 8.97 48.45 43.61 7.12 0.51 1.13 0.21 0.83 0.31 0.661 -4.33 99.24 
CUT11 Chaotic slag 38.83 7.73 44.58 40.12 2.43 0.20 0.42 0.33 0.86 0.34 0.386 3.61 100.31 
CUT12 Lining 74.66 12.09 8.36 7.53 0.26 0.81 0.03 0.60 2.09 0.70 0.137 0.55 100.61 
CUT13 Biconvex cake #2 23.70 5.98 67.28 60.55 0.93 0.22 0.50 0.11 0.42 0.21 0.562 -4.43 100.34 
CUT14 Biconvex cake #2 23.63 6.28 66.12 59.51 0.92 0.22 0.64 0.16 0.56 0.22 0.568 -5.11 99.70 

CUT15 
Smithing-hearth 
cake? 

4.64 0.88 92.95 83.65 0.35 0.02 0.02 <0.010 0.04 0.09 0.706 -7.51 99.78 

Note: The shaded column is an alternative expression of iron as Fe2 oxide. < indicates where the element was below the detection limit (3σ). Where the loss-on-ignition is positive, the sample 
composition has been recalculated to incorporate the LOI. SiO2 =  Silica Dioxide, Al2O3 = Alumina, Fe2O3 = Haematite, FeO = Iron Oxide, MnO = Manganese Oxide, MgO = Magnesium 
Oxide, CaO = Calcium Oxide, Na2O = Sodium Oxide, K2O = Potassium Oxide, TiO2 = Titanium Oxide, P2O5 = Phosporus Pentoxide, LOI = Loss on Ignition 

Table 16: Major elements,determined by XRF, expressed as wt% oxides 
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 Class SO3 V2O5 Cr2O3 SrO ZrO 2 BaO NiO CuO ZnO PbO HfO2 
             

CUT1 Ore 0.018 0.005 <0.004 0.007 0.012 <0.006 <0.004 <0.003 0.018 0.016 <0.005 
CUT2 Ore 0.023 <0.003 <0.004 0.012 0.018 <0.006 <0.004 <0.003 0.011 0.014 0.008 
CUT3 Dense nub 0.184 0.031 0.008 0.006 0.040 0.223 <0.004 <0.002 0.014 0.017 <0.004 
CUT4 Dense tap slag 0.120 0.011 0.007 0.003 0.038 0.247 <0.004 <0.002 0.017 0.016 <0.004 
CUT5 Dense tap slag 0.246 0.018 0.010 0.008 0.033 0.130 <0.004 <0.002 0.014 0.017 0.007 
CUT6 Vesicular tap slag 0.138 0.011 <0.004 0.009 0.038 0.310 <0.004 <0.002 0.017 0.016 0.007 
CUT7 Tapped cake 0.109 0.014 0.004 0.006 0.040 0.558 <0.004 <0.002 0.017 0.016 0.009 
CUT8 Biconvex cake #1 0.146 0.011 0.007 0.003 0.033 0.122 <0.004 <0.002 0.020 0.016 0.005 
CUT9 Biconvex cake #1 0.161 0.011 0.007 0.008 0.033 0.135 <0.004 <0.002 0.020 0.016 0.010 
CUT10 Runner 0.203 0.022 0.007 0.008 0.035 0.824 <0.004 <0.002 0.017 0.015 0.007 
CUT11 Chaotic slag 0.113 0.014 0.005 0.003 0.037 0.198 <0.004 <0.002 0.024 0.014 0.009 
CUT12 Lining 0.009 0.012 0.008 0.009 0.056 0.030 <0.004 <0.002 0.158 0.015 <0.003 
CUT13 Biconvex cake #2 0.208 0.015 <0.004 0.011 0.026 0.065 <0.004 <0.002 0.013 0.017 <0.005 
CUT14 Biconvex cake #2 0.156 0.018 <0.004 0.009 0.031 0.070 <0.004 <0.002 0.012 0.018 <0.005 

CUT15 
Smithing-hearth 
cake? 

<0.003 <0.003 <0.004 0.009 0.018 <0.006 <0.004 <0.003 0.012 0.017 0.008 

Note: < indicates where the element was below the detection limit (3σ). Where the loss-on-ignition is positive, the sample composition has been recalculated to incorporate this. 

SO3 = Sulphur Trioxide, V2O5 = Vanadium Pentoxide, Cr2O3 = Chromium Oxide, SrO = Strontium Oxide, ZrO2 = Zirconium Dioxide, BaO = Barium Oxide, NiO = Nickel Oxide, CuO = 
Copper Oxide, ZnO = Zinc Oxide, PbO = Lead Oxide, HfO2 = Hafnium Dioxide 

Table 17: Minor elements, determined by XRF, expressed as wt% oxides  
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 class SiO2 MnO FeO TiO2 P2O5 

       
CUT1 Ore 10.28 1.44 83.47 0.02 0.10 
CUT2 Ore 15.30 1.32 78.46 0.14 0.31 
CUT3 Dense nub 33.60 0.75 44.96 0.38 0.34 
CUT4 Dense tap slag 21.61 1.12 66.30 0.29 0.35 
CUT5 Dense tap slag 23.46 1.02 61.99 0.29 0.36 
CUT6 Vesicular tap slag 27.26 1.00 60.48 0.33 0.34 
CUT7 Tapped cake 30.22 0.95 56.92 0.31 0.36 
CUT8 Biconvex cake #1 21.91 1.13 67.20 0.24 0.63 
CUT9 Biconvex cake #1 22.93 1.09 64.19 0.25 0.66 
CUT10 Runner 27.79 0.91 55.17 0.30 0.62 
CUT11 Chaotic slag  40.87 0.75 46.60 0.35 0.32 
CUT12 Lining 69.02 0.15 9.84 0.72 0.13 
CUT13 Biconvex cake #2 15.25 1.27 72.65 0.16 0.48 
CUT14 Biconvex cake #2 17.28 1.22 70.88 0.18 0.51 

CUT15 
Smithing-hearth 
cake? 

2.77 1.73 91.88 0.05 0.65 

Note: SiO2 =  Silica Dioxide, MnO = Manganese Oxide, FeO = Iron Oxide, TiO2 = Titanium Oxide, P2O5 = 
Phosphorus Pentoxide 

Table 18: Major elements determined by ICP-MS, expressed as wt% oxides 
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 Class Sc V Cr Co Ni Cu Zn Ga Rb Sr Y Zr Nb Mo Sn Cs Ba 

                   
CUT1 Ore 15.3 50.6 14.4 30.6 9.0 14.9 65.7 2.2 3.4 12.7 63.4 59.7 0.82 0.63 2.64 0.17 98.12 
CUT2 Ore 5.3 34.5 17.7 14.5 14.3 13.5 32.0 4.3 21.8 67.9 17.0 95.2 3.10 0.42 4.18 1.34 216.68 
CUT3 Dense nub 14.2 185.4 88.5 67.9 1.5 13.9 31.7 6.1 53.2 116.6 38.0 231.7 6.91 0.91 2.36 2.28 2169.12 
CUT4 Dense tap slag 6.8 91.1 349.1 46.3 133.3 6.5 40.2 6.6 40.8 60.8 16.4 198.1 4.49 0.72 0.43 1.71 2321.88 
CUT5 Dense tap slag 7.9 114.8 62.8 39.9 33.6 9.8 30.0 4.9 40.2 68.2 17.9 214.7 5.86 0.55 0.16 1.47 1293.00 
CUT6 Vesicular tap slag 7.2 99.6 71.8 52.0 33.9 15.9 65.5 7.4 43.0 66.3 18.2 240.8 6.44 0.86 0.37 2.04 2818.61 
CUT7 Tapped cake 6.8 107.6 57.7 53.6 11.2 6.7 53.1 7.7 44.0 61.7 17.5 227.6 6.02 0.99 2.41 1.95 4997.76 
CUT8 Biconvex cake #1 6.3 91.6 51.9 65.2 10.9 9.4 78.1 7.3 35.9 51.3 13.0 200.9 5.09 0.86 1.27 1.42 1309.19 
CUT9 Biconvex cake #1 6.0 93.5 68.9 69.3 16.9 6.1 76.2 7.7 37.2 53.8 13.1 180.9 4.67 0.98 2.30 1.56 1412.38 
CUT10 Runner 11.0 131.9 63.4 118.8 5.9 10.1 51.1 8.7 36.8 101.6 30.2 210.3 5.87 1.24 10.83 1.61 7479.87 
CUT11 Chaotic slag  7.0 103.0 81.6 66.0 34.8 5.0 96.3 6.5 45.2 67.9 17.4 262.2 6.32 0.82 4.67 2.09 1950.18 
CUT12 Lining 10.9 88.7 78.8 59.3 20.0 15.5 889.2 18.1 93.6 91.8 27.4 351.9 11.20 0.85 4.89 5.95 487.73 
CUT13 Biconvex cake #2 6.4 124.6 45.2 24.3 4.5 12.2 10.1 4.5 16.6 48.6 10.4 138.6 3.37 0.64 3.87 0.57 759.71 
CUT14 Biconvex cake #2 4.9 120.3 43.6 41.6 6.5 11.7 17.3 4.7 22.9 62.6 12.2 178.6 5.18 0.75 4.44 0.74 891.89 

CUT15 
Smithing-hearth 
cake? 

1.9 26.6 12.2 35.2 6.4 10.2 6.0 5.3 2.7 22.2 3.1 80.8 1.61 3.23 4.49 0.10 291.90 

Note: All values in parts per million. Sc = Scandium, V = Vanadium, Cr = Chromium, Co = Cobalt, Ni = Nickel, Cu = Copper, Zn = Zinc, Ga = Galluim, Rb = Rubidium, Sr = Strontium, Y = 
Yttrium, Zr = Zirconium, Nb = Niobium, Cs = Caesium, Ba = Barium, Mo = Molybdenum, Sn = Tin 

Table 19: Trace and minor elements by ICP-MS  
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 Class La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta Pb Th U 
                     

CUT1 Ore 14.02 23.42 3.17 17.00 5.70 1.65 8.43 1.34 7.47 1.52 3.98 0.59 3.46 0.48 1.57 0.10 4.80 1.01 0.54 
CUT2 Ore 11.31 23.80 2.78 11.74 2.83 0.70 2.97 0.40 2.36 0.41 1.06 0.16 0.97 0.14 2.33 0.24 7.26 2.11 0.65 
CUT3 Dense nub 28.73 87.93 8.83 36.28 9.08 2.39 9.14 1.36 7.62 1.26 3.13 0.47 2.99 0.44 6.60 1.81 3.24 12.71 4.62 
CUT4 Dense tap slag 16.24 41.57 4.50 18.13 4.20 1.15 3.90 0.56 3.29 0.56 1.55 0.26 1.64 0.23 5.54 0.90 2.50 5.97 2.25 
CUT5 Dense tap slag 16.08 43.34 4.65 19.20 4.70 1.20 4.20 0.63 3.61 0.60 1.61 0.25 1.65 0.23 5.54 0.85 2.77 6.77 2.63 
CUT6 Vesicular tap slag 17.03 46.68 4.64 18.77 4.20 1.28 3.93 0.59 3.37 0.60 1.64 0.24 1.70 0.27 6.43 1.13 3.42 6.17 2.16 
CUT7 Tapped cake 17.49 48.81 4.82 19.18 4.38 1.49 4.21 0.60 3.46 0.61 1.65 0.25 1.71 0.26 6.19 1.34 3.33 6.03 2.16 
CUT8 Biconvex cake #1 13.22 36.22 3.55 14.08 3.28 0.86 2.93 0.44 2.53 0.44 1.22 0.19 1.23 0.18 5.01 1.05 3.89 5.33 2.24 
CUT9 Biconvex cake #1 13.74 38.09 3.63 14.47 3.30 0.87 3.16 0.46 2.61 0.46 1.24 0.20 1.25 0.19 5.03 1.22 3.56 5.53 2.30 
CUT10 Runner 22.02 65.22 6.26 26.78 6.92 2.25 6.92 1.05 5.40 0.95 2.39 0.37 2.23 0.34 5.90 1.53 6.01 9.92 3.36 
CUT11 Chaotic slag  18.90 51.17 4.77 19.61 4.68 1.13 4.22 0.65 3.45 0.61 1.66 0.28 1.67 0.25 7.60 1.60 8.58 8.03 3.14 
CUT12 Lining 31.60 64.01 6.98 26.58 5.29 0.97 4.41 0.71 4.03 0.79 2.30 0.39 2.47 0.42 9.41 1.50 15.50 10.40 3.01 
CUT13 Biconvex cake #2 9.91 24.39 2.57 11.04 2.79 0.66 2.55 0.38 2.06 0.36 0.98 0.16 0.99 0.14 4.15 0.58 2.43 6.70 1.28 
CUT14 Biconvex cake #2 12.79 31.90 3.41 14.25 3.58 0.84 3.31 0.50 2.59 0.45 1.15 0.16 0.97 0.15 4.91 0.90 3.51 7.26 1.46 

CUT15 
Smithing-hearth 
cake? 

3.60 7.46 0.75 3.28 0.77 0.19 0.63 0.10 0.59 0.12 0.30 0.05 0.33 0.05 2.47 0.29 2.32 1.10 0.49 

Note: All values in parts per million. La = Lauthanium, Ce = Cerium, Pr = Praseodymium, Nd = Neudymium, Sm = Samarium, Eu = Europium, Gd = Gadolinium, Tb = Terbium, Dy = 
Dysprosium, Ho = Holmium, Er = Erbium, Tm = Thulium, Lu = Lutetium, Hf = Hafnium, Ta = Tantalum, Pb = Lead, Th = Thorium, U = Uranium, Yb = Ytterbium  

Table 20: Trace and minor elements by ICP-MS 
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A2.2.4 Electron microscopy was undertaken on the Zeiss Sigma HD Analytical 
Field Emission Gun scanning electronic microscope (ASEM) in the School 
of Earth and Ocean Sciences, Cardiff University. The assistance of Mr 
Matthew Locke with the operation of the new microscope and subsequent 
data processing is gratefully acknowledged. 

A2.3 DETAILED DESCRIPTION OF RESIDUES 

A2.3.1 Tapped bloomery slags: these tapped bloomery slags showed a range of 
morphology from dense examples, with low vesicularity and a smooth, 
shiny, ropey surface (often with a slightly maroon tint), through to strongly 
vesicular varieties.The dense tapped slag occurred in small flows, often just a 
single layer of flow lobes in thickness, and usually less than 35 mm thick. 
There were no substantial accumulations, apart from material from fill 701 
(of gully 700; Section 3.3.34), which included a block with the steep side of 
an accumulation of dense flow lobes. 

A2.3.2  The vesicular slags included some with a morphology close to that of the 
dense tap slags, but most formed more massive blocks, some in rounded 
masses that appeared to have been less fluid than the typical tapped slag 
textures. Some blocks provided evidence for vertical differentiation within 
the slag accumulation, with a moderately dense basal crust, overlain by 
extremely vesicular material, which in turn graded up into a slightly denser 
upper surface with or without flow lobes. This upper layer was seen to be cut 
by vertically aligned tubular vesicles in several specimens, suggesting 
degassing of the lower parts of the slag puddle. The differentiated textures 
occurred in blocks likely to have been from accumulations, 30-80 mm thick. 

A2.3.3 Where strongly flow-lobed textures (resembling those of the dense slags) 
were seen, they either seemed to be in thin flows or formed the margins of 
the more substantial puddles. The vesicular slags showed no evidence for 
accumulation as a stack of lobes, but appear homogeneous, except where 
lobation developed as a result of small rivulets of slag at the margins of the 
main mass. In the case of the largest blocks of vesicular slag, a possible 
origin within the furnace cannot be ruled out. 

A2.3.4 The mineralogy and microstructure of two samples of certain tapped slag 
were examined in detail. 

A2.3.5 Sample CUT5 (587): the sample was from the margin of a dense, but locally 
highly vesicular, tapped-slag flow. The slag was finely vesicular, with some 
intergranular porosity in the interior of the lobes (Pl 38). The dominant 
microstructure comprised elongate olivine of up to 2 mm in length (Pl 39a; 
Pl 39b; Pl 39e), set in a groundmass containing extremely fine dendritic 
structures (probably also olivine) in glass. The main-phase olivine was 
relatively homogeneous, being a fayalite (iron silicate) with 1.2-1.4% 
forsterite (magnesium silicate; Fo) and overall levels of calcium substitution 
of 0.15-0.24% and 3.7-3.9% of manganese substitution (Fig 21). The 
margins of the lobes were formed by a crust 3-5 µm thick (Pl 39c). These 
have a composition suggestive of haematite externally, but the inner parts 
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show elevated manganese and may be of magnetite (both oxides of iron). 
The inner face of the crust is abrupt and planar, forming the substrate for the 
nucleation of small angular dendrites extending up to approximately 40 µm 
into the interior (Pl 39c). Single-crystal analyses were not possible on these 
tiny minerals, but mixed analyses suggested that they may have included 
hercynitic spinels. 

A2.3.6 The internal join of two lobes did not show an oxide rim (Pl 39e; Pl 39f), 
indicating these margins were not exposed to the air. Close to this point, 
where the external margin again appears (Pl 39f; Pl 39g), fine-scale alteration 
of the olivine into (presumably) iron oxides and a silica polymorph may be 
observed just below the lobe surface. This secondary decomposition of the 
olivine is unusual, but has been observed in situations where hot slag has 
interacted with volatiles, particularly steam (eg Young 2014b, fig 13). 

A2.3.7 Sample CUT7 (587): the sample was taken from a tapped slag mass, 65 mm 
thick in the centre. The base was roughly microdimpled, with lobes visible 
close to margin. The lower part of the section is a basal crust, 8-10 mm in 
maximum thickness, that is overlain by vesicular slag, becoming tubular 
vesicular towards the top. There was a zone of large rounded vesicles at 
about mid-thickness, but otherwise there was no internal stratification. The 
top was strongly lobate, with some deflated lobes.  

A2.3.8 The highly vesicular microstructure (Pl 40) comprised complex quenched 
olivine in broad crystals up to 2.5 mm in length, often having the appearance 
of having been disrupted into smaller blocky units (Pl 41a; Pl 41b). Between 
the main generation of olivine crystals were bundles (sheaves) of further 
olivine in geometric arrangements. The main olivine was fayalite with 1.4% 
(core) to 0.5% (margin) forsterite, and with overall levels of substitution by 
manganese of approximately 9.9%. Calcium was not detectable in most of 
the olivine (Fig 21). 

A2.3.9 Chemical analysis was made of a further five examples of tapped slags and 
related materials (Table 15). Of these, two were not simple tapped slags: 
sample CUT11 was a slag in which iron-rich zones were mixed with 
entrained material dominated by melted lining, and also with abundant 
charcoal; sample CUT3 was a dense nub of partially devitrified dark glass, 
probably (given the unusual chemical composition) suggesting incorporation 
of an unusually ankeritic (calcium, magnesium, manganese carbonate) 
component of the ore charge.  

A2.3.10 Other samples: of the remaining samples, Sample CUT4 was from a thin, 
dense, lobate slag sheet. The lobes were finely vesicular with long-bladed 
olivine. Sample CUT6 was a highly vesicular to ‘frothy’ tapped slag, with a 
highly lobed external (basal surface), but an upper surface dipping down into 
the tapped mass almost parallel to the base. This suggests deflation of the 
tapped slag cake, either because of onward movement of the slag through the 
tapping channel, or probably more likely, as a result of a very high degree of 
degassing of the frothy slag.  
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A2.3.11 Sample CUT10 was taken from a short length of highly vesicular runner. 
There was a slight difference in the texture of one surface, suggesting it had 
formed as an open runner, rather than as a slag tube, as is common on some 
sites (cf Young 2014a). The slag was highly vesicular, but where broken 
horizontally, showed evidence for curved films between compressed 
vesicles, suggesting deformation under its final viscous flow. 

A2.3.12 Furnace slags: various slag textures may be indicative of slags which cooled 
inside the furnace, including large vesicular blocks, a variety of slags with 
evidence for a high content of metallic iron (now highly weathered), slags 
with a high proportion of included charcoal debris (or charcoal moulds) and 
slag cakes resembling smithing-hearth cakes. 

A2.3.13 These slag textures are not entirely diagnostic; many are similar to textures 
seen in smithing slags. Those most similar to smithing-hearth cakes were 
mainly found within the material from the topsoil (500). They possessed 
basal crusts up to 35 mm in thickness, forming a bowl shape, which may 
either have a flat top or, if concave, contained an infill of more charcoal-rich 
or vesicular textures. The crusts may possess bladed olivine crystals, which 
in some cases were observed to have a crystal length equivalent to the entire 
thickness of the crust (30 mm). 

A2.3.14 Two large biconvex blocks were selected for microstructural investigation on 
the SEM. 

A2.3.15 Sample CUT13/14 (500): two samples were taken from a biconvex slag cake. If 
the cake was originally symmetrical, then approximately 60% survives, with 
a vertical fracture. The surviving part weighs 2460 g, suggesting an original 
weight of approximately 4100 g if the cake was symmetrical. It is 200 mm 
wide, with a surviving length of 130 mm, and a maximum thickness of 
67 mm. The cake has a smooth convex top with gently dimpled margins, and 
a smooth base showing small-scale prills towards its edges. 

A2.3.16 The cake has a lower dense section with tubular vesicles (up to 30 mm 
thick), overlain by a thin dense zone with very little vesicularity, a zone with 
abundant fine sub-spherical vesicles, and then an intermittent zone of slag 
with low vesicularity, that is separated from the upper vesicular crust by a 
series of partially collapsed large voids (Pl 42). The slag cake thus has some 
larger-scale features in common with the vesicular tapped slag flows. 

A2.3.17 The microstructure in the lower vesicular part (sample CUT13; Pl 43) 
commences with rare isolated euhedral hercynite phenocrysts (large crystals) 
of up 100 µm (Pl 44a; Pl 44c). These have a composition equivalent to 
hercynite, with 11-14% magnetite, with cores reaching up to 0.006 atoms per 
formula unit (APFU) magnesium, 0.014 APFU titanium, 0.005 APFU 
vanadium, 0.003 APFU chromium, and 0.012 APFU manganese, and with 
less substituted margins. 

A2.3.18 The main mineral phase comprises stout complex olivine (up to 2 mm in 
length) in somewhat random orientations, with abundant spherical vesicles 
(up to 4.5 mm in diameter). Many of the vesicles show infill by later 
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generations of finer olivine-rich slag (Pl 44b; Pl 44g). This main olivine 
typically shows a central zone in which the olivine is in a cotectic 
relationship with wustite (iron oxide, which forms dendritic growths spaced 
along a central wustite axis) and an outer zone with a cotectic relationship 
with hercynite (Pl 44d; Pl 44f). In some areas, an early olivine has no 
cotectic phases and is not structurally related to the orientation of the 
subsequent complex olivine. 

A2.3.19 The sample contains a single small (1.8 mm) rounded grain with a somewhat 
angular cellular texture (approximately 100 µm wide) of iron oxides, with a 
poorly defined, possibly glassy matrix, with a few large rounded and 
crescentic zones of aluminous glass (Pl 44a). This particle is interpreted as an 
incompletely reacted ore grain, with the cellular iron oxides suggestive of a 
relict texture after the original siderite (iron carbonate). The margin of the 
ore grain carries numerous examples of the early euhedral hercynite. 

A2.3.20 The sample from a coarsely vesicular upper section of the cake (sample 
CUT14; Pl 45) shows a crudely layered bulk structure, with varying degrees 
of vesicularity. The vesicles have been locally occluded by later generations 
of slag (Pl 46c), leading to a texture with even more contrasting grain sizes 
than in the lower part of the cake (Sectiion A2.3.17). The microstructures are 
similar in general to those of the lower part (Pl 46). 

A2.3.21 The compositions of the olivine in the two sections of this specimen show 
similar variation. For sample CUT14 from the upper part of the cake, the 
early simple olivine shows compositions from as high as Fo3, with 2.1% 
manganese substitution and 0.3% calcium substitution, down to Fo0.3, with 
1.74% manganese substitution and 1.07% calcium substitution, whereas in 
sample CUT13, they do not extend to more than Fo1.3 (Fig 21).  

A2.3.22 For the other contexts of olivine, the compositional ranges are more similar: 
for those in a cotectic with wustite, the range is from Fo1.8/2.2 down to 
Fo0.8/1.9, for those with hercynite, the main range is Fo1.5 (with 2.0% 
manganese and 0.34% calcium substitution) to Fo0.2 (with 1.73% 
manganese and 0.73% calcium substitution) and for the external margins, the 
composition ranges down to end member fayalite, with 1.5% manganese and 
2.2% calcium substitution. The overall compositional range of olivine in 
sample CUT13/14 (Fig 21) is thus much greater than it is in the tapped slag 
samples CUT5 (Fo0.5 to Fo1.5) and CUT7 (Fo0.4 to Fo1.7). 

A2.3.23 The block from which samples CUT8/9 were taken was a fragment of a 
biconvex block approximately 70 mm thick. The lower 30 mm of the block 
comprises a dense, approximately plano-convex crust, with tubular vesicles 
and very large-bladed olivine crystals, above an irregular rough base. This 
zone is overlain by a highly vesicular slag with large rounded vesicles of up 
to 30 mm, with the largest vesicles in the core of the block. The upper 20 mm 
of the block shows finer, but still abundant, vesicularity. The upper surface 
has raised wispy lobes, but no clear indication of flow. 

A2.3.24 Smithing slags: although many of the items with a morphology resembling 
that of a smithing-hearth cake (SHC) have been demonstrated to have been 
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formed within the base of smelting furnaces (Section A2.1.4), two of the 
specimens examined can be related to secondary processes with a high 
degree of confidence. 

A2.3.25 Sample CUT15 (718): this specimen was a 280 g fragment from the rounded 
margin of a slag cake with a flat top with broad dimples and somewhat wispy 
peaks between, and a base with fine dimples and prills, probably into a fuel 
bed. The margin curves inwards abruptly so the base and top become 
parallel, 45-50 mm apart. The specimen is very dense, but with abundant 
large, irregular, internal vesicles. Chemical analysis of this piece shows it 
have an exceptionally high iron content.  

A2.3.26 Sample CUT16 (500): this specimen was an approximately plano-convex block, 
comprising iron set within an extremely wustite-rich slag. The block as 
recovered was approximately 160 x 150 x 90 mm thick, with a very slightly 
dished top and slightly dimpled base, weighing 3765 g.  

A2.3.27 The section examined (Pl 47) shows a maximum thickness of 40 mm. There 
is a broad division into two across an oblique divide, marked in part by 
cavities (Pl 48a). On the cut face of the block (Pl 49), this division can be 
seen as a layered structure, with the typical size of iron particles increasing 
upwards. Within the polished mount, two such zones are visible: the upper 
corresponding to more continuous iron, with large (up to approximately 
8 mm) rounded, slag-filled cavities, that are locally interconnected; the lower 
to a texture in which the slag is dominant, bearing highly irregular iron 
particles. In both zones, but particularly the lower, there are small areas in 
which the metallic iron extends as blebs into the wustitic slag (Pl 48b). 

A2.3.28 The wustite-rich slag varies in composition across the block. In much of the 
lower part, the wustite forms more than 95% of the slag, although there are 
occasional tiny areas in which fayalite is clearly visible. In the upper part, the 
wustite proportion is typically slightly lower, with the fayalite component 
clearly visible in the slag filling the large cavities within the metallic iron. 
The elemental map for manganese (Pl 50) picks out small areas of fayalitic 
slag within the upper part of the iron; these are likely to be remnant 
inclusions of smelting slag. 

A2.3.29 The wustite-rich slag bears small cavities, which may variously be either 
voids formed by the dissolution of small iron particles or original vesicles, 
probably mostly the latter. These show an infill of elongate secondary iron 
oxides. Alteration of the sample is also picked-out by the distribution of 
chlorine along cracks and the margins of voids. 

A2.3.30 Lining and lining slag: this material was not common on the site, being a 
feature typical of redeposited or reworked assemblages. Significant 
quantities did occur in fills 577, 589, 597, and 723. This material does not 
contribute to an understanding of the morphology of the furnaces or hearths, 
however, but it may aid the construction of furnace mass balance (Section 
A2.5.10). 
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A2.3.31 Ore: the site yielded a low level of finds of claystone ironstone nodules and 
it is hard to exclude a natural origin for these materials. More significant, 
perhaps, is the occurrence in pit fill 597 of magnetic claystone ironstone, 
with ores in various stages of slagging.  

A2.3.32 Iron: various fragments of iron were identified. These were mostly too badly 
corroded to be able to be interpreted. One irregular fragment from pit fill 597 
showed a strong internal fibrous structure within the corrosion layer, 
suggesting it was bar iron, rather than a bloom fragment.  

A2.4 CHEMICAL COMPOSITION OF RESIDUES 

A2.4.1 The smelting slags formed a homogeneous group (Fig 22). They are 
moderately aluminous (with a silica:alumina ratio of approximately 4.4 by 
weight), moderately to strongly manganiferous (typically equivalent to 
around 1.9-7.1 wt% manganese oxide (MnO)), but have low concentrations 
of alkalis, magnesium, and calcium (Table 16; Fig 23). Two samples of 
smelting slags (CUT3 and CUT7) have markedly higher contents of 
manganese, magnesium, and calcium than do the others; this is likely to 
reflect a variant on the ore with a higher ankeritic component. 

A2.4.2 The dominance of the elements iron, manganese, aluminium, and silicon, 
means that the relationship between the samples may be displayed on the 
FeO-SiO2-Al 2O3 ternary diagram (Fig 22; after Schairer and Yagi 1952). For 
the bulk sample compositions (Fig 22a), the majority the smelting slags plot 
within the fayalite field, with two abnormal, more siliceous, smelting slags 
plotting outside. When the analyses of sub-areas of the specimens examined 
by SEM are plotted on the same diagram (Fig 22b), the data from each 
specimen are tightly clustered. 

A2.4.3 The trace element content of the slags is generally unremarkable and 
comparable to that of other coal measures-sourced assemblages. Some 
samples are rich in barium (up to 0.75 wt%). 

A2.4.4 For most samples, the rare earth elements (REE) show an upper-crust 
normalised profile with a low, asymmetric, ‘hump’ in the middle REE 
(Fig 24). This profile is seen in all the slags (both those attributed to smelting 
and that believed to be from smithing) and in one of the iron ores (CUT2). 
The other iron sample (CUT1) shows elevated levels of REE, with a 
relatively depleted light REEs (Fig 24c). The single sample of furnace 
ceramic (CUT12; Fig 24c) shows a horizontal profile, as would be expected. 

A2.4.5 The profiles of tapped smelting slag samples CUT5, CUT7, CUT10, and 
CUT11 are very tightly clustered (Fig 24b), with only CUT3 and CUT4 
having profiles that are elevated above the group. The profiles of all four 
samples of the biconvex cakes interpreted as being from the furnace base 
(CUT8, CUT9, CUT13, and CUT14) are similarly tightly clustered (Fig 24a). 

A2.4.6 The relationship between the REE profiles of the various groups of residues 
has been plotted (Fig 25). The clustering of the samples from the furnace slag 
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bowls is very tight, with no overlap with the more enriched samples from the 
tapped slags. There is overlap between the cluster and the example of ore 
with a similar profile (CUT2), but with only a single sample of matching ore, 
the relationship is of uncertain significance. 

A2.4.7 The examination of the binary relationships between the major elements in 
the bulk samples (each element is plotted in Figure 23 against silicon as 
atom%) shows rather variable patterns, with some elements (particularly 
magnesium, calcium, and manganese) showing a wide range of values within 
the tapped slags. These elements are those which also occur in siderite as 
substitutions, or even as other carbonate minerals.  

A2.4.8 The degree of internal variation within some of the samples is illustrated by 
the binary plots of various major elements plotted against silicon (as atom %; 
Fig 26) and against calcium and iron (Fig 27). In these figures, the two 
analysed tapped-slag samples (CUT5 and CUT7) show different 
compositions (CUT7 is one of the samples with markedly elevated 
manganese), but there is little variation within the samples. In contrast, 
samples CUT13 and CUT14 (taken from the same biconvex slag block) 
show a high degree of internal variation of most elements except iron and 
manganese. Many of the elements with the highest degrees of variation 
within these two samples (eg Magnesium (Mg), Calcium (Ca), Potassium 
(K)) will be present in the fuel ash as well as the ore and furnace materials, 
giving another possible mechanism for their local variability. 

A2.5 INTERPRETATION  

A2.5.1 The smelting slags form an approximately coherent suite when plotted on the 
SiO2-Al 2O3-(FeO+MnO) ternary (silica dioxide – aluminium oxide (iron 
oxide, manganese oxide); Fig 22a), with an average SiO2:Al 2O3 ratio of 4.4 
by weight. The smelting slag analyses mostly plot within the fayalite field, 
but the two most iron-poor examples (with >37 wt% normalised SiO2) plot 
outside. Neither of these two samples (samples CUT3 and CUT11) was 
typical of the main slag classes from the site. The samples identified 
morphologically as tapped slags range from approximately 57-61% 
normalised wt% iron; the two cakes interpreted as within-furnace slag 
puddles have approximately 61% and 67% normalised wt% iron.  

A2.5.2 This distribution of analyses within the SiO2-Al 2O3-(FeO+MnO) ternary 
(Fig 22a) is very similar to that recorded for slags from two medieval sites in 
Shropshire, which had also smelted coal-measures iron ores (Young and 
Poyner 2014, fig 11). The Shropshire slags showed an average SiO2:Al 2O3 
ratio of 4.4 by weight for those from Ned’s Garden, with 2.9 for those from 
Cinder Mill. The differences were interpreted as reflecting a different host 
sediment to the claystone ores exploited at the two localities, although 
slightly different furnace clays may also have influenced the variation. 

A2.5.3 The variation in the content of calcium, magnesium and manganese was also 
a feature noted amongst the Shropshire residues (op cit, 90). This can be 
attributed to the natural variability of the content of siderite concretions, not 
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only between concretions in different seams, but also within individual 
concretions. Such variability within coal-measures ironstones has been 
discussed within their context as a resource (Young 1993, 466-7) and in 
detail from a geological perspective (by Curtis and co-workers; Curtis et al 
1968; 1975; 1986a; 1986b).  

A2.5.4 The large biconvex slag cakes (samples CUT8/9 and CUT13/14) show many 
morphological and textural features commonly associated with smithing-
hearth cakes (SHCs): a biconvex shape; a dense lower section filling the 
bowl of the cake; a less dense, highly vesicular, upper section; a coarse 
vertically aligned microstructure, with tubular vesicles in the lower section; 
and a smooth to slightly lobate top. Some of the features (such as the hint of 
a recurved profile to the top, and the separation of sections of the upper 
section from the lower bowl, with intermediate large rounded cavities) are 
similar to those observed in slag cakes formed during hearth-remelting 
processes, in which the slag cake was in close contact with the developing 
overlying bloom (pers obs). A second similar cake (samples CUT8/9) was 
less complete, but analyses suggested it was very similar to the block 
providing samples CUT13/14. 

A2.5.5 The bulk chemical compositions of these cakes, however, closely parallel 
those of the associated tapped slags and lie on the same trend. The chemical 
evidence, therefore, strongly suggests that these blocks are smelting slags 
rather than a smithing slag. This is supported by the presence of an 
incompletely reacted ore particle within sample CUT13. The variation in 
composition within the block on a fine scale (both the bulk composition and 
the degree of variation exhibited by the olivine) is, however, very much 
greater than that seen within tapped slag flows. This variation suggests the 
environment of formation of the slag cake permitted considerable 
differentiation of the melt. These features, taken together, strongly suggest 
that these slag cakes were formed progressively inside the smelting furnace 
and not outside through tapping. It may be significant that the plan of furnace 
722/720 (Fig 10) shows the in-situ slag flow (722) as including a substantial 
component with the furnace base. 

A2.5.6 A slag cake of this general form (but weighing approximately 6.3 kg and 
with a markedly recurved profile to the upper surface) was recovered in-situ 
in the base of a furnace (409; twelfth-thirteenth century) at Roughlawn, 
Wiltshire (pers obs; unpublished data), and another similar cake (3.1 kg) was 
unstratified in an adjacent stream. A smaller (2.5 kg), but very similar, 
example was similarly recovered in-situ in a furnace (131161) at Torr Quarry 
(Young 2014a; sample TOR1). 

A2.5.7 Both the in situ cakes from Roughlawn and Torr Quarry were found in place 
in slag-tapping bloomery furnaces that had received a late relining, above 
earlier fills in the furnace bowl. This possible modification of the original 
form of the furnaces gave rise to some doubt as to whether these examples 
were formed during primary smelting. The Roughlawn and Torr Quarry 
examples were all initially interpreted as deriving from secondary process 
(possibly being from a hearth remelting process, and the unstratified example 
from Roughlawn as a smithing-hearth cake from bloomsmithing). Neither of 
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the Roughlawn examples has been analysed. The Torr Quarry example had a 
composition that matched closely those of the tapped slags from the Cinder 
Hill site, as well as the ores (op cit, fig 2). There seems little doubt that the 
Torr Quarry furnaces were capable of producing an internal slag cake, as 
well as the externally tapped slags. 

A2.5.8 The Cinder Hill furnaces show some morphological similarity with those of 
Torr Quarry, in having well-developed furnace bowls, which would be 
capable of ‘ponding’ slag, instead of allowing it to flow through the tapping 
channel. It therefore seems likely that the biconvex slag cakes from Cutacre 
may be attributed to smelting and not to smithing as initially envisaged. 

A2.5.9 Taken together, these slag blocks, not only from Cinder Hill, but also from 
Roughlawn and Torr Quarry, suggest a previously unrecognised aspect of 
twelfth-thirteenth-century iron smelting, namely that the process (at least on 
occasion) entailed the formation of a ‘puddle’ of slag within a hollow in the 
floor of the furnace. The bloomery process, as undertaken by most modern 
reproductions of slag-tapping furnaces (cf Sauder and Williams 2002), 
involves a slag ‘bowl’ in which the bloom develops, typically at a high level 
in the furnace base, sometimes partially supported by a bed of ash or 
charcoal fines, which leaks slag during tapping. This bowl is not in contact 
with furnace substrate, unlike most of the medieval examples. Only the in-
situ example from Roughlawn was suspended above the clay floor on the 
tapping-arch side of the hearth. Formation of a slag bowl in contact with the 
base of the furnace may cause problems with the preparation of the furnace 
for the subsequent smelt, for the slag block would be hard to prise from the 
substrate. It is possible, therefore, that these dense basal slag cakes were not 
intended to lie on the base, and that their unintentional formation in that 
location in these examples was what precipitated abandonment of the 
furnace. 

A2.5.10 The recognition of the biconvex slag cakes as a significant component of the 
smelting-residue assemblage, and their distinct composition compared with 
the tapped slags, means that their composition must be taken into account 
when modelling the furnace mass balance. It is not yet certain that the bowls 
were a normal part of the residue assemblage from regular smelts; it is 
possible that they formed only in over-deepened furnace bases. This point 
requires further investigation from large assemblages. The modelling of the 
furnace productivity is further complicated by the complete absence in the 
studied assemblage of intact tapped slag cakes. If the majority of the crust 
and bowl fragments (Table 14) are smelting residues (biconvex cakes) and 
not smithing-hearth cakes, then there might be as much as 30 kg of such 
cakes alongside perhaps 150 kg of tap slag (ie a ratio of 1:5 between these 
slag classes). Individual tapped-slag cakes at Roughlawn (pers obs) were up 
to approximately 11 kg and the site also produced plano-convex cakes 
weighing 2.5 kg, and perhaps as much as 6 kg (the 6.3 kg sample includes a 
much adhering furnace lining), giving ratios of 1:4.4 and 1:1.8 respectively. 
At Torr Quarry (Young 2014a, 8), individual recorded tapped-slag flows 
weighed 16 kg (131149), 15 kg (13290), and 14 kg (13295), and the internal 
slag cake weighed 2.5 kg (a ratio of approximately 1:6). On this basis, it is 
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quite plausible that the ratio of slag types at Cinder Hill does represent 
regular production, rather than irregular, accidental production. 

A2.5.11 The wustite-rich slag cakes are a facies of slag that has not been adequately 
described in the past. Slags dating to the Iron Age to Roman period 
interpreted as having been produced during bloomsmithing have been 
recognised (Site 331 on the Brecon-Tirley pipeline; Young 2012, 3-5; Neath; 
Young 2014c). In both cases some of the particularly iron-rich material 
shows oxidation as far as iscorite (iron silicate) and magnetite (iron oxide), a 
feature not observed in the Cinder Hill material. It is also noteworthy that 
these early bloomsmithing slags have zones of much higher silica content. 
The higher silica content of the early slags may represent a greater 
consumption of the hearth wall during the compaction process than was the 
case in the Cutacre material. This might be due to a more prolonged process, 
or to the use of a hearth geometry or ceramic tuyère, that melted more 
quickly. The medieval smelting site at Llwyn Du has produced smithing 
slags rich in fragments of both high carbon and cast iron (P Crew pers 
comm). 

A2.5.12 Perhaps the most likely interpretation of the larger block (sample CUT16) is 
that it represents the accumulation, in the hearth, of debris from the 
compaction of a bloom or blooms. Rapid oxidation of the hot metal has 
produced abundant wustite, which provides a slag matrix to those pieces of 
iron that became detached and sank through the hearth sufficiently quickly to 
avoid oxidation. In the case of the smaller example (sample CUT15), there is 
no evidence for the survival of metallic iron. 

A2.5.13 The estimation of production at Cinder Hill is made somewhat problematic 
by the nature of the ore. Attempts to construct a mass balance for the 
smelting reaction by employing the technique of Thomas and Young (1999a; 
1999b) with the analyses of the Cinder Hill materials failed to generate a 
viable, coherent solution. The implication of this is that, although the REE 
profile of the weathered ore sample CUT2 indicated this ore had the same 
REE signature as the exploited resource, its bulk chemical composition was 
incompatible. The most likely reason for this was that the ore smelted at 
Cinder Hill would have been roasted sideritic claystone ore, not the highly 
weathered oxidised remnants surviving in samples CUT1 and CUT2. 
Without an appropriate ore sample, therefore, the mass balance cannot be 
calculated.  

A2.5.14 The scale of production is similarly problematic. If the weight of slag 
produced in one smelt was of the order of 15 kg (by comparison with the 
contemporary sites at Torr Quarry and Roughlawn; Section A2.5.6), then the 
total assemblage of 200 kg represents the equivalent of the residues from just 
13 smelts, whereas each of the furnaces would have been capable of being 
used for certainly many tens and probably several hundreds of smelts. An 
excavated early medieval iron-smelting site at Culmstock Road, Hemyock, 
Devon, with a similar number of features to the Cinder Hill site and covering 
a similar area, but with the early medieval deposits protected by a layer of 
colluvium, produced an estimated 22 tonnes of slag (pers obs). It is thus 
likely that large amounts of slag have been lost from the Cinder Hill site, 
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either through agricultural activity or through deliberate quarrying of the slag 
for resmelting in post-medieval blast furnaces. The presence of between two 
and six furnaces indicates a site of significant and/or repeated use, but the 
actual scale of production is not able to be determined. 

A2.6 CONCLUSION  

A2.6.1 The assemblage of industrial residue from Cinder Hill is small compared 
with the amount of residues that must have been produced by the multiple 
furnaces, and most of the slag has probably been dispersed by subsequent 
agricultural activity. Indeed, the furnace remains themselves were heavily 
truncated by later agricultural activity. Nonetheless, the surviving evidence 
places Cinder Hill comfortably within the small corpus of twelfth- to 
fourteenth-century bloomery sites and residue assemblages.  

A2.6.2 The relatively small amount of surviving residue means it is impossible to 
determine the level, total, or significance of overall production, although the 
multiple furnaces indicate that the site may have been used, either 
continuously or repeatedly, over a considerable period of time, contrasting 
with the modest surviving residue assemblage.  

A2.6.3 The site was probably smelting the local Carboniferous claystone ironstones 
from the Coal Measures. There was no evidence for the iron ore actually 
cropping out on the site, and thus other factors may have influenced the 
location of the smelting activity at this particular location. A movement of 
bloomery furnaces through coppiced woodland with the coppice rotation has 
been documented elsewhere (cf Smith 1995; Crew and Crew 2001) and this 
might have been the case at Cinder Hill, giving rise to multiple furnaces 
(with a new furnace perhaps being constructed on each return to the location 
with the coppicing cycle), perhaps with quite modest use. Such use was 
probably what was implied by the term forgiaeerrantes in descriptions of 
bloomery iron smelting in the Forest of Dean during the medieval period 
(Nicholls 1866). However, that said, no evidence for coppicing was present 
in the charcoal assemblage recovered from the charcoal clamp at the site 
(Section A4.3.10). 

A2.6.4 The evidence for the processing of blooms is very limited. Wustite- and/or 
metallic iron-rich cakes were identified, which may indicate the initial stage 
of compaction of the fresh blooms. Although there was no evidence for the 
more conventional smithing-hearth cakes that would have been produced if 
the iron had been fully worked down to bar or billet on site, one possible 
fragment of bar iron was recovered.  
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APPENDIX 3: THE FINDS 

A3.1  PREHISTORIC STONE ARTEFACTS 

A3.1.1 In total, nine pieces of worked flint and two pieces of worked chert were 
recovered from Cinder Hill (Sites 42N and 42S). In addition, a large pebble, 
probably basaltic, which shows evidence of modification through use, was 
also recovered. The assemblage was collected from two of the three 
excavated areas, with ten of the pieces from Site 42S and the rest from Site 
42N (Table 21). Five pieces were from sealed archaeological contexts, two 
from topsoil, and the remainder, including the basalt pebble, were 
unstratified.  

 
Area Context/OR Material/ 

colour 
Reduction Artefact Type Comments Potential date 

range 

42S Topsoil 
501/1113 

Flint; patinated 
light buff 

Tertiary Microlith Backed down one lateral 
edge; microlith prepared 
for hafting?  

Mesolithic 

42S Fill 529, in 
tree-throw 
517/1130 

Flint; mottled 
grey 

Secondary Flake Hinge-fractured flake; 
hard-hammer-struck; 
negative scar on dorsal face 
shows removed from core 
with more than one 
platform  

Late Mesolithic-
Early Bronze Age 

42S Fill 529, in 
tree-throw 
517/1130 

Flint; dark 
greyish-black 

Primary Flake Poor-quality raw material; 
no cortex as such but dorsal 
face pitted and abraded, 
suggesting this was 
primary flake struck from 
rolled gravel flint pebble 

Late Mesolithic-
Early Bronze Age 

42S Fill 824, in 
tree throw 
825/1126 

Flint; patinated 
grey 

Tertiary Broken 
proximal blade 
fragment 

Soft-hammer struck; 
abrasion at proximal end of 
dorsal face suggests struck 
from carefully prepared 
core; unidirectional 
scarring on dorsal face 
 
 
 
 

Mesolithic-
Neolithic 

42S Fill 905, in 
gully 
971/1129 

Flint; mottled 
light brown/ 
buff 

Secondary Side scraper Crude side scraper on 
thermal flake; semi-abrupt 
retouch down one lateral 
edge; opposite edge retains 
cortex; flakes removed 
from both faces to thin and 
facilitate handling 

Mesolithic-Bronze 
Age (most 
common in Early 
Neolithic 
assemblages) 

42S Unstratified/ 
1128 

Flint; 
translucent 
honey-
coloured 

Tertiary Microlith Good-quality raw material; 
crescent-shaped microlith 

Later Mesolithic 
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42 S Unstratified/ 

1125 
Flint; dark 
brown 

Secondary Side scraper Manufactured on long 
flake, retaining cortex 
down one lateral edge; 
opposite edge slightly 
convex with semi-abrupt 
retouch becoming more 
invasive at thicker 
proximal end  

Mesolithic-Bronze 
Age (most 
common in Early 
Neolithic 
assemblages) 

42S Unstratified/ 
1127 

Chert; dark 
greyish-black 

Primary Small end 
scraper 

Broken primary flake 
invasively modified at 
thick curved distal end, 
with invasive retouch to 
produce small convex 
scraping edge  

Mesolithic-Bronze 
Age 

42S Topsoil 
501/1040 

Chert; dark 
greyish-black 

Tertiary Flake Squat, soft-hammer-struck 
flake; feather termination; 
negative scarring on dorsal 
face shows flake removed 
from core with more than 
one platform 

Late Mesolithic-
Early Bronze Age 

42S Unstratified/ 
1078 

?Basalt; grey N/A Hammer/ 
grinding stone 

Four-sided stone; smoothed 
on two faces and side of 
narrow end; rough, with 
concave pecked areas on 
remaining two faces; 
narrow end pecked 

?Prehistoric 

42N Unstratified/ 
1115 

Flint; reddish-
brown 

Secondary Bladelet core Single platform core with 
scarring from three bladelet 
removals evident; platform 
is flat with abraded edges, 
suggesting careful 
preparation, although at 
least one hinge-fractured 
flake has also been struck 
from the piece  

Mesolithic-Earlier 
Neolithic 

42N Fill 726, in pit 
727/1095 

Flint; dark 
brown 

Secondary End and side 
scraper 

Manufactured on thermal 
flake; semi-abrupt retouch 
down one lateral edge and 
one end; cortex retained on 
one face to facilitate 
handling; opposite face 
shows evidence for 
attempted thinning of flake; 
working edges abraded 

Mesolithic-Bronze 
Age 

Table 21: Prehistoric flint and stone artefacts 

A3.1.2 Methodology: each of the flint artefacts was assessed to identify diagnostic 
features, enable broad definitions of artefact type, and allow some 
assessment of potential date ranges to be made. Data collected comprised the 
raw material type and quality, and the relative reduction sequence of each 
piece. Any visible bulb of percussion was also examined to ascertain what 
sorts of tools were used to work the stone, and the identification of attributes 
such as retouch or abrasion. An examination of the dorsal face and any 
remaining platform and/or termini was also carried out to determine the 
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probable knapping technique employed, and the evident degree of skill and 
preparation with which it was carried out.  

A3.1.3 The assemblage: the variety in colour and quality of exploited raw material 
is striking; of the 11 pieces of flint collected, eight different types are 
apparent. With the exception of one very small piece of translucent honey-
coloured stone (Unstratified/1128), all of the worked flint is of relatively 
poor-quality opaque, grainy material, often mottled, or containing structural 
imperfections. This suggests that the flint was collected opportunistically 
from relatively local secondary sources, such as river-terrace gravels, coastal 
deposits, and boulder clays.  

A3.1.4 The two chert flakes were similar to each other in colour and texture and may 
have been derived locally from limestone or sandstone, within which chert is 
known to occur. Each of these appeared to have been struck from small 
abraded pebbles of raw material, further supporting the suggestion of an 
entirely locally sourced assemblage. 

A3.1.5 The lithic assemblage comprises two primary, five secondary, and four 
tertiary pieces. It would be misleading, however, to suggest that all stages of 
working are represented equally, as many of the primary and secondary 
pieces are complete and usable tools rather than debitage. The relatively 
large proportion of cortical pieces shows how maximum benefit was being 
made of minimal available raw material. This is emphasised by the fact that 
two tools were produced by the modification of naturally fractured thermal 
flakes.  

A3.1.6 The quantity of artefacts recovered is very small, with only five being from 
sealed contexts, at least one of which (726/1095) was almost certainly 
residual in a much later feature. The flint and chert assemblage consists of 
three flakes, one blade fragment, four scrapers, two microliths and a bladelet 
core. None can be dated with precision: the flakes could feasibly be 
anywhere from Late Mesolithic to Early Bronze Age in date, and the blade 
from the Mesolithic or Neolithic period. Although side scrapers of this sort 
are common in Early Neolithic assemblages, they, too, could have been 
produced at any time between the Mesolithic and Bronze Age (Rowe 1998), 
form often being a product of function rather than chronology (Young 1987, 
57-8). The bladelet core can, however, be dated to the Mesolithic or Early 
Neolithic period and the two microliths are Mesolithic, one most probably a 
Later Mesolithic type.  

A3.1.7 The pebble (Unstratified/1078) from Site 42S is of volcanic origin and is 
probably a type of basalt. It is either a glacial erratic, or a manuport, and is 
likely to have originated in Cumbria or Wales. It has two distinct types of 
use-wear evident, although its precise function is unclear. Two adjacent flat 
faces and a small area on the side of the narrow end appear to have been 
smoothed by repeated grinding. The rest of the narrow end is pecked, 
presumably through being utilised as a hammerstone, and concave areas in 
the centre of each of the two remaining faces also seem to have been 
produced by pecking. It is difficult to be more precise than to suggest this 
stone was used for a variety of activities, including grinding and hammering, 
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and that this activity could be prehistoric in date. 

A3.1.8 The majority of the lithic assemblage was collected from Site 42S, possibly 
suggesting a concentration of prehistoric activity in this area. This could be 
supported by the fact that all of the sealed archaeological deposits containing 
worked lithics, with the exception of the scraper that was residual in a pit 
(727) in Site 42N, were located in Site 42S. Alternatively, more than half of 
the assemblage is residual, collected from the topsoil or unstratified deposits 
on Site 42S, so it may be that the prehistoric activity represented took place 
over a wider area, with the material eventually eroding down-slope to where 
it was found.  

A3.1.9 One of the scrapers was excavated from the fill of a shallow gully (906, part 
of group 971) and may thus be of significance in assigning a date and/or 
function to this feature. Two flakes and a blade fragment were excavated 
from the fills of two different tree-throws (825 and 517) and, although these 
may also be residual, there is plenty of evidence that such natural features 
may have held some significance, and they often seem to be a focus of 
deposition (Evans et al 1999). 

A3.2 PREHISTORIC POTTERY  

A3.2.1 In total, 15 fragments (164 g) were identified as prehistoric pottery, which 
were derived from the Middle Bronze Age settlement excavated at Cinder 
Hill (Site 42S). All of the material was from securely stratified contexts 
associated with the Bronze Age roundhouse and four-post structures and, as 
several of the sherds can be shown to join, the number of vessels represented 
is probably no more than six. 

A3.2.2 Methodology: the pottery was dried and brushed with a soft paintbrush to 
remove dust and dry soil on the surface. They were examined with a x10 
hand lens and binocular microscope with a view to identifying the range and 
type of coarse inclusions in the clay body, but this exercise was limited by 
the surface condition of the sherds. 

A3.2.3 The assemblage: all of the pottery examined was handmade. None of the 
sherds were decorated and more than one fabric was perhaps present, though 
this was difficult to establish fully. In all cases, however, there was an 
absence of quartz and calcite within the pottery fabrics. 

A3.2.4 Several of the sherds were recovered from the four-post structures to the 
north-east of the roundhouse. Of these, five (OR 1201) were derived from 
posthole 555 (fill 554), which formed an element of the primary four-post 
structure (Section 2.3.10). This posthole also contained materials which 
produced a radiocarbon date of 1440-1230 cal BC (3091±38 BP; SUERC-
56418; Appendix 1). These sherds seemingly once formed a single sherd 
(62 g), distinguished by a thick black deposit internally and an uneven 
oxidised surface externally. In cross-section the sherd appeared to contain 
angular non-crystalline rock fragments, but the exact nature of these was not 
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determined as it was not possible to clean the edges sufficiently without 
risking damage to the sherds.  

A3.2.5 In addition to these fragments, seven others were recovered from the 
postholes associated with the replacement four-post structure (Section 
2.3.12). These comprised two sherds and one small chip (OR 1194), 
including the only rim sherd from the assemblage, which were recovered 
from posthole 839 (fill 838). The rim (49 g) had a simple, slightly inturned 
form, somewhat thickened on the inner side, and with a slightly flattened, 
inwardly sloping top. The irregularity of the rim and the short length 
represented by the sherd meant that it was difficult to determine the precise 
angle of orientation and thus the form of the pot, but it is likely that it was a 
barrel-shaped jar. The surface had been smoothed, but the coarse inclusions 
protrude, giving a distinctive uneven surface. A body sherd (9 g) from 
posthole 839 had a freshly broken surface, and examination of this indicated 
that the fabric appeared to resemble the sherds from posthole fill 554/1201 
(Section A2.2.4) more closely than it did the rim sherd from the same 
context. This may suggest that originally these sherds were derived from the 
primary four-post structure. The chip appeared to be part of this sherd.  

A3.2.6 Posthole 811 (fill 810), forming another element of the replacement four-post 
structure, also contained three fragments (OR 1199) which joined to form 
one object (12 g). However, it is unclear whether this forms part of a vessel, 
and there is even some doubt about whether it is actually ceramic. Two of the 
sherds form part of an edge, but it has no detectable curvature and resembles 
more a flat plate or thin slab with an edge that is partially rounded.  

A3.2.7 Finally, a small body sherd (6 g; OR 1200) was recovered from posthole 853 
(fill 850 in postpipe 851), which also contained material that produced a 
radiocarbon date of 1420-1210 cal BC (3052±38 BP; SUERC-56420; 
Appendix 1). Only the internal surface of this sherd survives, seemingly 
coated with a hard black, possibly burnt, deposit. The external surface has 
been removed, leaving prominent angular non-crystalline rock fragments 
protruding from the clay body. The sherd curves slightly, indicating that it 
was part of a vessel, although the character of this is unclear. 

A3.2.8 The remaining sherds from the Bronze Age settlement were derived from the 
roundhouse. These included two sherds (OR 1195) from posthole 869, which 
formed part of the house’s porch (Section 2.3.6). This posthole might also 
have secured a timber that formed an element of a refurbished porch and it 
produced material that was radiocarbon dated to 1370-1050 cal BC (2968±38 
BP; SUERC-56428; Appendix 1). One of these sherds was a small-abraded 
fragment with a single surviving surface (1 g). It was significantly different 
from all other sherds in the assemblage in terms of its texture and the absence 
of large angular inclusions. The second sherd, if such it is, was heavy for its 
size (14 g) and it is not impossible that it is a piece of soft fine-grained 
sandstone. Drip-gully 970 (fill 592) also produced a body sherd (11 g) with 
both surfaces surviving and no surface deposits, internally or externally. As 
with other sherds in the assemblage, it was distinguished by smoothed 
surfaces internally and externally, with large angular non-crystalline rock 
fragments protruding to give a pimply surface. Externally, it was buff in 
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colour, and dark grey internally. The fabric clearly resembles that used in the 
sherds (OR 1195, OR 1200, and OR 1201) recovered from the four-post 
structures (Sections A3.2.4-5) and can be considered as the dominant fabric 
in the group as a whole. 

A3.2.9 Discussion: although the assemblage is small, and fragmentary, it holds 
considerable significance as it represents the only securely dated late second 
millennium cal BC domestic pottery yet to have been recovered from Greater 
Manchester. Given its date, and based on the limited details present for its 
form and character, the pottery appears to form part of the Middle Bronze 
Age Deverel-Rimbury tradition. This is characterised in northern England by 
plain, or only simply decorated, bucket-shaped vessels, often coarsely 
tempered with calcined flint (Allen 2007, 223), although in the east 
Midlands, tempers can be more diverse, including grog, shell, and quartz 
(Allen et al 1987). However, variations in temper are likely to reflect the 
casual use of whatever materials were available locally, rather than having 
any particular cultural significance (Martin and Allen 2001). The Deverel-
Rimbury tradition is thought to have emerged in 1700-1500 cal BC, with its 
floruit dating to c 1500-1200 cal BC (Needham 1996, 133, fig 3), and it is 
found in both settlement and funerary contexts (Gibson and Woods 1990, 
104). 

A3.3 MEDIEVAL POTTERY  

A3.3.1 In total, 42 sherds of medieval pottery were recovered from four contexts 
from Cinder Hill (Site 42N; Section 3.3.16), whilst five sherds came from 
Wharton Hall (Site 70; Section 3.3.13). Those from Cinder Hill were derived 
from pit 727 (fill 726), pit 715 (fill 503), gully 700 (fill 701), and also from 
the topsoil (500), and those from Wharton Hall were recovered from the 
topsoil (1108), a relict seventeenth-century horticultural soil (1109), and 
drain 1284 (fill 1283). 

A3.3.2 Some of the sherds from Cinder Hill were derived from features that 
produced radiocarbon dates. These include pit 715 (fill 503), which produced 
a date of cal AD 1300-1440 (544±38 BP; SUERC-56426; Appendix 1). This 
date might, therefore, broadly date the medieval pottery contained within. 
Charcoal from gully 700 was also dated. However, this produced an early 
medieval date (Appendix 1) and is thus deemed to be residual. It is also worth 
noting that the medieval pottery from pits 727 and 715 at Cinder Hill, and 
relict soil 1109 and drain 1284 at Wharton Hall, represent residual artefacts 
that had been incorporated into later features/deposits.  

A3.3.3 The assemblage: generally, the condition of the pottery was good, although, 
with the exception of those from gully fill 701, most of the sherds were under 
50 mm in size. Some of the material was quite abraded, although this was 
probably more to do with the quality of the pottery fabric than reworking or 
plough damage. For instance, in deposit 503, the upper fill of pit 715, some 
of the pottery (notably Fabric 1, which was quite hard-fired) was in better 
condition than sherds in other fabrics.  
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A3.3.4 Three main fabric types were present (Fabrics 1-3; Table 22), and all were in 
the Northern Gritty tradition. This group of heavily gritted fabrics has a wide 
geographical distribution over northern England, and comparative material 
from elsewhere in the region would suggest a broad date range between the 
twelfth and fourteenth centuries (McCarthy and Brooks 1988). 

 
Fabric 1 Hard, partially reduced, unglazed and coarse-grained gritty fabric with an 

orange exterior and blue-grey interior 
Fabric 2 Partially reduced gritty fabric, with orange exterior and a pale green glaze. 

The fabric may have been under-fired and was quite soft 
Fabric 3 Partially reduced buff fabric with a pale, speckled olive green glaze 
Fabric 4 Broad category comprising the remaining gritty wares, which are generally 

partially reduced and small in sherd size 

Table 22: Medieval pottery fabrics 

A3.3.5 Discussion: the dearth of medieval pottery from archaeological excavations 
in the North West has been highlighted in a review of medieval ceramic 
studies by English Heritage (now Historic Engalnd; Mellor 1994). Moreover, 
where significant groups of pottery have been discovered within the region, 
such as in Lancaster (Miller and White forthcoming), research into its supply 
is severely restricted by a lack of knowledge of production sites. However, 
excavations at Samlesbury, within the Ribble Valley, have revealed evidence 
of pottery production originating in the thirteenth and fourteenth centuries 
(Wood et al 2008), and the Cutacre material would suggest similarities with 
the Gritty ware produced at this site, with particular reference to the rim 
sherd recovered from deposit 503.  

A3.4 POST-MEDIEVAL POTTERY  

A3.4.1 A small assemblage of post-medieval pottery, totalling 2948 sherds, was 
recovered during the open-area excavations at Ashes Farm (Site 35), Cinder 
Hill (Site 42N), and Wharton Hall (Site 70). All of these sherds were 
examined and catalogued using, where appropriate, the standard terminology 
for post-medieval fabric types (eg Jennings 1981; Noël Hume 2001). 

A3.4.2 Taken as a whole, most of the post-medieval pottery was highly fragmented, 
and derived from topsoil, thus being unstratified. The assemblage contained a 
range of commonly encountered fabric types, largely appropriate to what 
might be described as a typical eighteenth- and nineteenth-century domestic 
context. It comprised kitchenwares, storage vessels, and a range of better-
quality tablewares. Many of the fabrics present can be attributed to the 
industrial-scale Midlands producers, including Wedgwood, and the 
Nottingham stoneware producers, who, by the end of the eighteenth century, 
were dominating the national markets (Draper 1984). There was, in addition, 
several more locally produced wares, predominantly utilitarian redwares, 
drawing on a number of local potteries, possibly including those of Buckley 
in North Wales (Amery and Davey 1979). There was also a group of earlier 
wares, principally drawing on the Cistercian-ware tradition, which, in the 
North West, appears to have followed a slow and ostensibly seamless 
transition into the high-quality, hard-fired blackwares of the seventeenth 
century (Moorhouse and Roberts 1992).  
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A3.4.3 Ashes Farm (Site 35): excavation at Ashes Farm recovered 463 sherds of 
post-medieval pottery from six contexts, which together formed a wide-
ranging assemblage of pottery (Table 23). Within the assemblage, fragments 
of Midland Purple or Midland Purple-type ware of sixteenth- to seventeenth-
century date were present, and these may perhaps be attributed to a 
production site, such as Ticknall, in Derbyshire, or could be one of the ‘John 
Dwight’ redwares (Museum of London 2007). A significant amount of 
(probably local) blackware was retrieved, dating from the seventeenth to 
nineteenth centuries, and other utilitarian wares, such as mottled ware and 
seventeenth-century manganese-mottled wares, were also present. A number 
of fragments can be attributed to the Staffordshire potteries, including a sherd 
of Staffordshire blackware of seventeenth-century date and fine slipwares of 
seventeenth- to eighteenth-century date (Brears 1971; Barker 1993). 

 
Context OR No Quantity Type Date 

Demolition debris 
600  

1042 96 Mottled wares, Midland Purple-types, 
stonewares 

Sixteenth/ 
nineteenth century 

1218 27 Midlands blackwares, creamwares, pearlwares, 
stonewares 

Eighteenth/ 
nineteenth century 

1185 1 Staffordshire slipware (red paste) c 1660 

1022 5 Midlands blackware Eighteenth/ 
nineteenth century 

1041 25 Midlands blackware, mottled ware, 
Staffordshire pottery 

Seventeenth/ 
nineteenth century 

1153 71 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Seventeenth/ 
nineteenth century 

1086 16 Yorkshire slipware, Staffordshire/ 
Midlands blackwares 

Late seventeenth/ 
nineteenth century 

1049 47 Includes marbled/trailed slipwares Late seventeenth/ 
nineteenth century 

1159 10 Melange of stonewares, pearlwares, glazed 
earthenwares etc 

Seventeenth/ 
nineteenth century 

1108 1 Midlands blackware Eighteenth/ 
nineteenth century 

1047 16 Entirely Midlands blackware Eighteenth/ 
nineteenth century 

Layer 601; Room 9 1219 91 Melange of stonewares, pearlwares, 
whitewares, earthenwares 

Eighteenth/ 
twentieth century 

1083 7 Rockingham-type wares, Midlands blackwares 
etc 

Eighteenth/ 
nineteenth century 

Bedding layer 602 
for floor; Room 1 

1253 11 Mainly blackwares Seventeenth/ 
nineteenth century 

Bedding layer 603; 
Room 1 

1259 18 Mainly blackwares Sixteenth/ 
nineteenth century 

Bedding layer 608 
for cobbles 609 

1191 1 Staffordshire slipware (red paste)  c 1660 

1191 1 Cistercian-ware / blackware Fifteenth/ 
seventeenth century 

1180 1 Marbled slipware - Staffordshire/ 
Staffordshire-type 

Seventeenth/ 
Eighteenth century 

Fill 615 in pit 616 1177 1 Manganese mottled ware Seventeenth/ 
eighteenth century 
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Context OR No Quantity Type Date 

Fill 617 in pit 618 1176 2 Blackware and mottled ware Eighteenth/ 
nineteenth century 

Layer 619; Room 6 1079 15 Staffordshire/Midlands blackwares Seventeenth/ 
nineteenth century 

Unstratified 1057 22 Includes marbled/trailed slipwares, yellow 
wares, early blackware 

Seventeenth/ 
nineteenth 
century 

1004 29 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

1700-1900 

Table 23: Post-medieval pottery from Ashes Farm (Site 35) 

A3.4.4 Stratified material contributes significantly to the dating of Ashes Farm. Two 
small fragments derived from bedding layer 608 give a terminus post quem 
for cobbled surface 609 (Phase 1; Section 4.2.17), one a small sherd of 
seventeenth-century slipware, which may be an early Staffordshire example 
(Wondrausch 2001). The other is either Cistercian ware or one of the 
marginally later transitional blackwares, from which it is effectively 
indistinguishable. It can, therefore, only be dated broadly to the fifteenth to 
seventeenth centuries. 

A3.4.5 Pit fill 617 (in pit 618; Section 4.2.17), within Room 1 of the farmhouse, 
contained a sherd of mottled ware of eighteenth-century date and blackware 
of eighteenth- to nineteenth-century date. A second pit within the room (616, 
filled by 615) contained a large sherd of manganese-mottled ware, dating 
from the late seventeenth to eighteenth centuries, and part of a cup or mug. 

A3.4.6  Eighteen sherds were recovered from layer 603 (sealing cobbled surface 609 
within Room 1). Much is Midlands-type blackware, of eighteenth-century 
date or earlier, but there were also three sherds of the seventeenth-century 
lead-glazed type. Other sherds of seventeenth-century date include part of a 
base of a Midlands Yellow-ware vessel, two sherds of Staffordshire 
blackware, and two fragments may be Cistercian ware of sixteenth-century 
date or earlier. Most interesting, however, are three fragments of fine tin-
glazed earthenware of eighteenth-century date. The quality of the glaze 
suggests they may be a foreign import, possibly French faience (Genêt 1996, 
5). Also in Room 1, layer 603 and pits 616 and 618 were sealed by floor 
make-up layer 602, which produced 11 sherds, most of which are eighteenth- 
to nineteenth-century blackwares. Exceptions to this are two fragments of 
mottled ware (eighteenth century) and a handle/body sherd of early 
blackware, broadly dated to the seventeenth century or earlier. 

A3.4.7 Layer 601 (Section 4.3.9), in the area west of Room 9, produced pottery 
dating to the eighteenth and (mainly) nineteenth centuries. Two Jackfield-
type fragments are notable, probably belonging to a quart cup or mug. Several 
sherds of yellow-glazed redware pancheon are characteristic of North 
Western domestic assemblages, being produced at a number of centres, either 
locally or perhaps as far afield as Buckley, North Wales (Gathering the 
Jewels 2007). The greater part of the pottery, however, is nineteenth-century 
transfer-printed types. Interesting fragments include those bearing art 
nouveau decoration, probably dating to the latter half of the nineteenth 
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century, and half a jar of ‘Holloway’s ointment’, a ‘cure all’ treatment of the 
nineteenth century (Unique bottles 2007). Deposit 619, a spread within Room 
6 (Section 4.2.21), contained a range of Midlands-type and Staffordshire 
blackware dating from the seventeenth to nineteenth centuries. 

A3.4.8 Cinder Hill: 1519 sherds of post-medieval pottery were recovered from the 
open-area trenches (Sites 42N and 42S) excavated at Cinder Hill (Table 24). 
A large proportion of the assemblage comprised small sherds that were 
difficult to date precisely. In addition, only a small percentage was from 
stratified contexts. The bulk of the material seems to date to the eighteenth 
and nineteenth centuries, although the topsoil assemblage contained 
seventeenth-century material.  

Context  OR No Quantity Description Date Range 

Topsoil 500 1024 1 Stoneware ink pot Nineteenth century 

1096 25 Mainly eighteenth/nineteenth-
century pearlwares and 
creamwares 

Eighteenth/ 
nineteenth century 

1001 180 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

1700–1900  

1055 31 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1045 168 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1035 1 Small fragment of kiln furniture Eighteenth/ 
nineteenth century 

1032 1 Furniture knob, ceramic Nineteenth century 

1074 223 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1006 128 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Seventeenth/ 
nineteenth century 

1005 39 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

1760–1880 

1003 175 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

1700–1900 

1018 29 Melange of stonewares, pearlwares, glazed 
earthenwares etc 

Eighteenth/ 
nineteenth century 

Topsoil 501 1011 2 Midlands blackware Eighteenth/ 
nineteenth century 

1009 32 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1101 35 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1007 58 Creamwares/pearlwares/mocha wares Eighteenth/ 
nineteenth century 

1044 136 Melange of stonewares, pearlwares, glazed 
earthenwares etc 

Nineteenth century 

1070 1 Marble/bottle stopper, ceramic Eighteenth/ 
nineteenth century 

1002 101 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

1680–1860 

1020 1 Marble/bottle stopper, ceramic Eighteenth/ 
nineteenth century 
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Context  OR No Quantity Description Date Range 

1104 4 Mocha ware/blackware Eighteenth/ 
nineteenth century 

Topsoil 507 1193 26 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

1167 22 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Seventeenth/ 
nineteenth century 

1164 19 Melange of stonewares, pearlwares, 
creamwares etc 

Eighteenth/ 
nineteenth century 

1061 21 Mainly eighteenth/nineteenth-century 
pearlwares and creamwares 

Eighteenth/ 
nineteenth century 

Subsoil 502 1010 41 Transfer-printed pearlwares and Midlands 
blackwares 

Eighteenth/ 
nineteenth century 

Fill 504 in land 
drain 750  

1030 4 White salt-glazed stoneware Eighteenth/ 
nineteenth century 

Fill 567 in 
putative furnace 
base 568 

1116 1 Transfer-printed pearlware, inscribed 
‘PWORTHJ’ 

Late eighteenth/ 
nineteenth century 

Fill 586 in land 
drain 585 

1170 1 Transfer-printed pearlware Eighteenth/ 
twentieth century 

Fill 708 in land 
drain 753 

1111 2 Pearlware Nineteenth century 

Land drain 709 1094 1 Pearlware Nineteenth century 

Root disturbance 
724 

1092 1 Cream-glazed redware Nineteenth century 

Fill 726 in pit 727 1107 6 Eighteenth/nineteenth-century pearlwares and 
creamwares 

Eighteenth/ 
nineteenth century 

Fill 729 in land 
drain 730 

1110 1 Nottingham/Nottingham-type stoneware Eighteenth/ 
nineteenth century 

Fill 740 in tree-
throw 741 

1097 2 Creamware and Midlands blackware Eighteenth/ 
nineteenth century 

Table 24: Post-medieval pottery from Cinder Hill (Sites 42N and 42S) 

A3.4.9 At Site 42N, pit 727 (fill 726; Section 3.3.37) contained fragments of 
pearlwares and creamwares of eighteenth- to nineteenth-century date, the 
earliest of which is probably a striped creamware example. Putative furnace 
base 568 (fill 567; Section 3.3.28) contained a single fragment of transfer-
printed pearlware, whilst tree-throw 741 (fill 740) contained two small 
fragments of blackware and creamware, also of eighteenth- to nineteenth-
century date. 

A3.4.10 Two late land drains (750 and 730) crossing Site 42N yielded four white salt-
glazed stoneware bottle fragments of nineteenth-century date, and a small but 
significant amount of Nottingham stoneware of eighteenth- to nineteenth-
century date. Other land drains (753, 709, and 585) produced small amounts 
of unremarkable pearlware dating broadly to the nineteenth century. An area 
of root disturbance (724) contained a single fragment of cream-glazed 
redware of nineteenth-century date. 

A3.4.11 All material from Site 42S was recovered from the topsoil (501 and 507) and 
subsoil (502). Notable vessels include a creamware cup or mug of eighteenth-
century date, perhaps attributable to one of the Staffordshire potters, possibly 
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Wedgwood (Coutts 2001, 183). Similarly, a floral press-moulded soft-paste 
porcelain fragment is a very fine example, again probably originating in 
Staffordshire. A pearlware chamber-pot rim sherd is of nineteenth-century 
date, and could have been locally made. A large fragment of eighteenth-
century mottled ware (probably a pancheon or similar) is likewise of local 
manufacture and representative of domestic and utilitarian wares of that 
period. 

A3.4.12 Pottery from the eastern part of the site seemed to be of seventeenth- to 
nineteenth-century date, mostly from the later period. It included fine 
tablewares, such as creamware (Queen’s ware) and pearlware, and a range of 
stoneware vessels, including sherds of eighteenth-century Nottingham or 
Nottingham-type stonewares, and part of a base and body sherd of a small jar 
or bottle, containing a trace of white residue. 

A3.4.13 Wharton Hall: the largest assemblage of post-medieval pottery was 
recovered from Wharton Hall (915 sherds; Table 25). This assemblage was 
recovered from a variety of contexts relating both to the agricultural 
landscape and the occupation of the hall, from the seventeenth to twentieth 
centuries. It must, however, be noted that many of the sherds derived from 
topsoil and twentieth-century demolition deposits. The pottery bears close 
similarities to the assemblage recovered from Ashes Farm (Sections A2.4.3-
7), thus providing a good comparator with regard to the range and type of 
wares available to early post-medieval farms in the locality. 

 
Context OR No Quantity  Description Date Range 

Topsoil 1000 10008 10 Nottingham-type stoneware (two), industrial 
slipware (one), white salt-glazed stoneware, 
dark-glazed red earthenware (five), slipware 

Eighteenth/ 
twentieth century 

Topsoil 1000 
(west) 

 

10043 12 Dark-glazed red earthenware (eight), coarse 
and fine in red, and purple-red fabric, salt-
glazed red earthenware, glazed white 
earthenware (three) 

Seventeenth/ 
nineteenth century 

10004 14 Midland purple-type ware (one), dark-glazed 
purple-red earthenware (coarse eight, fine 
three), mottled ware (two) 

Sixteenth/ 
eighteenth century 

Fill 1002 in pit 
1003 

10187 3 Creamware, blackware (very thin-walled with 
purple glaze), glazed white earthenware 

Eighteenth/ 
nineteenth century 

Fill 1016 in pit 
1017 

10169 2 Small fine black-glazed red earthenware Eighteenth century 

Fill 1022 in pit 
1023 

10053 24 Mottled ware narrow-necked flask/flagon Late 
seventeenth/mid- 
eighteenth century 

Fill 1026 in field 
drain 1027 

 

10051 1 Blackware in purple-red fabric, everted rim 
from a bowl 

Eighteenth century 

10024 1 Yellow ware Seventeenth century 

Fill 1032 in drain 
1033 

10021 8 Dark- and yellow-glazed coarse red 
earthenware (four), metallic-glazed fine 
blackware, stoneware, trailed slipware 

Seventeenth/ 
nineteenth century 

Fill 1046 in pit 
1047 

10035 1 Glazed white earthenware Nineteenth century 
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Context OR No Quantity  Description Date Range 

1108 (west) 10069 31 Porcelain (two), industrial slipwares (two), 
mottled ware, Jackfield ware, glazed white 
earthenware (six), stonewares (two), unglazed 
flower pot (five), salt-glazed ware, dark-
glazed earthenwares 

Eighteenth/ 
nineteenth century 

Topsoil 1108 
above wall 1165 

10074 22 Dark-glazed red earthenwares (12), unglazed 
red wares, stonewares (five), mottled ware, 
Staffordshire-type trailed slipware 

Seventeenth/ 
nineteenth century 

Topsoil 1108 
above courtyard 

1121 

10177 13 Dark-glazed red earthenwares, coarse (five), 
fine (two), German stoneware, Stoneclough 
herb beer bottle, yellow ware 

Nineteenth century 

10183 32 Stoneware, dark-glazed coarse and fine red 
earthenwares (eight), annular wares, 
creamware (four), mottled ware, blackware, 
trailed slipware, glazed white earthenware 

Eighteenth/ 
nineteenth century 

10083 44 Hand-painted tin glaze, glazed red 
earthenware (fine, early), mottled ware (12), 
Nottingham-type stoneware (two), glazed 
white earthenware (two), Staffordshire trailed 
and industrial slipware, dark-glazed red 
earthenwares (17) 

Seventeenth/ 
nineteenth century 

Relict soil 1109 
(covered by 

south-eastern 
extension to 

southern cross-
wing) 

10049 5 Glazed white earthenware (three), creamware, 
green stoneware 

Eighteenth/ 
nineteenth century 

10050 3 Glazed white earthenware (two), dark-glazed 
coarse red earthenware 

Eighteenth/ 
nineteenth century 

10037 5 Dark-glazed light red earthenware Eighteenth/ 
nineteenth century 

10072 35 Self-glazed brown earthenwares (three), 
speckled red-glazed wares, mottled ware 
(three), lime-rich dark-glazed red 
earthenwares (ten), blackware (purple and 
red), tin glaze, white salt-glazed, creamware, 
Staffordshire-type slipware and industrial 
slipware, imported stoneware 

Sixteenth/ 
nineteenth century 

10040 9 Dark-glazed coarse red earthenware (five), 
dark brown-glazed fine purple-red 
earthenware (four) 

Eighteenth/ 
nineteenth century 

Relict soil 1109 
(covered by 

southern cross-
wing) 

10032 2 Dark-glazed red earthenware, glazed white 
earthenware 

Eighteenth/ 
nineteenth century 

10080 34 Dark-glazed red earthenwares (24), glazed 
white earthenware (four), porcelain, purple-
glazed red earthenware, tin glaze, stoneware 

Seventeenth/ 
nineteenth century 

Relict soil 1109 
(covered by 

courtyard 1121) 

10001 38 Dark-glazed red earthenware (ten), unglazed 
red earthenware (two), mottled ware (two), 
glazed white earthenware (21), English 
stoneware (three) 

Eighteenth/ 
nineteenth century 

Relict soil 1109 
(other areas) 

10010 14 Dark-glazed red earthenware (eight), mottled 
ware (one), yellow ware, Nottingham-type 
stoneware (three), grey handle from a possible 
imported stoneware jar 

Seventeenth/ 
nineteenth century 

10031 1 Hand-trailed slipware, early Staffordshire-
type 

Seventeenth/ 
eighteenth century 

10029 17 Porcelain, glazed white earthenware (two), 
dark-glazed red earthenware (three), mottled 
ware, green and brown stonewares (ten) 

Eighteenth/ 
nineteenth century 

10054 4 Mottled ware (three), blackware Eighteenth century 

10059 1 Midland purple-type handle with dark green 
glaze 

Sixteenth/ 
seventeenth century 
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Context OR No Quantity  Description Date Range 

10176 16 Yellow ware, coarse brown-glazed red ware 
(six), dark-glazed red/purple earthenwares 
(eight), blackware 

Seventeenth/ 
eighteenth century 

10156 18 Midland purple-type thick-walled base, dark-
glazed coarse roughcast red earthenware (11), 
light green speckled ware, hand-trailed 
slipware, probable early Staffordshire product 
(five) 

Sixteenth/ 
eighteenth century 

10159 10 Blackware (four), Brampton-type stoneware, 
dark-glazed coarse red earthenware (five) 

Eighteenth/ 
nineteenth century 

10098 5 Glazed white earthenware Eighteenth/ 
nineteenth century 

Fuel waste/ 
demolition 

deposit 1110 
(west) 

10012 45 Dark-glazed light red (11) and purple-red (12) 
coarse earthenware, blackware (three), 
Cistercian-type ware, mottled and yellow 
ware, tin-glazed and unglazed earthenware, 
Nottingham-type stoneware, industrial 
slipware (five), glazed white earthenware 
(five) 

Sixteenth/ 
nineteenth century 

10166 15 Sponge-printed glazed white earthenware 
(seven), industrial slipware/annular wares, 
dark-glazed coarse red earthenware lug handle 
(two) 

Nineteenth century 

10170 20 Black-, yellow-, brown-glazed coarse red 
earthenware (four), unglazed buff ware 
(possibly worn slipware), blackware (two), 
feather-trailed and yellow-trailed 
Staffordshire-type slipware (two), industrial 
slipware (four), stoneware (two) 

Eighteenth/ 
nineteenth century 

10157 8 Black- and brown-glazed coarse red 
earthenwares (six), English brown stoneware, 
dark green-glazed fully reduced Midland 
purple-type ware 

Sixteenth/ 
nineteenth century 

10160 24 Nottingham-type stoneware (two), industrial 
slipware, dark-glazed coarse red earthenware 
(two), mottled ware (two), yellow slip-trailed 
blackware (two), blackwares (11) 

Seventeenth/ 
nineteenth century 

Fuel waste/ 
demolition 

deposit 1110 
(Courtyard 1121) 

10087 51 Dark-glazed coarse red earthenwares (18), 
self-glazed red earthenware, unglazed red 
earthenware (three), stoneware, glazed white 
earthenware transfer/sponge-printed, 
industrial slipware 

Nineteenth/ 
twentieth century 

Fill 1132 in 
foundation trench 
1131; contained 

wall 1130  

 5 Thin-walled purple-red blackware, light red 
coarse earthenware, Midland purple-type base 
(two), dark-glazed red earthenware 

Sixteenth/ 
nineteenth century 

Fill 1134 in 
foundation trench 
for partition wall 

1133/1158 

10063 2 Mottled ware in buff fabric, glazed white 
earthenware 

Seventeenth/ 
nineteenth century 

10171 9 Hard-fired dark green-glazed flat-rimmed 
bowl, sandy fabric with fine grits 

Fifteenth/ 
seventeenth century 

Flagged surface 
1136  

10055 11 Glazed white earthenware (three), dark-glazed 
fine red earthenware (three), blackware, 
Staffordshire-type slipware, press-moulded 
feather-trailed slipware, Nottingham-type 
stoneware (two) 

Seventeenth/ 
nineteenth century 

Fill 1138 in 
foundation trench 
1139; contained 

wall 1137 

10041 7 Staffordshire-type hand-trailed slipware (two), 
blackware (purple fabric = three, light red = 
one), possible imported green stoneware 

Seventeenth/ 
eighteenth century 

Fill 1148 in well 
1147 

10103 3 Blackware, glazed white earthenware (two) Eighteenth/ 
nineteenth century 
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Context OR No Quantity  Description Date Range 

Fill 1150 in 
boundary 

1149/1239 

10058 1 Midland purple-type ware with applied 
thumbed strip under the rim, similar to an 
early product of Ticknall, and a sherd recently 
found at Chorlton Fold, Manchester (OA 
North 2011)  

Fifteenth/ 
seventeenth century 

Levelling layer 
1151 beneath 

courtyard 1121 

 1 Glazed white earthenware Nineteenth century 

10046 3 Mottled ware, Nottingham-type stoneware, 
with everted rim and rouletted decoration, 
salt-glazed buff earthenware 

Seventeenth/ 
nineteenth century 

10192 1 Dark-glazed purple-red earthenware Eighteenth century? 

Levelling layer 
1152 beneath 

courtyard 1121 

10019 1 Blackware purple-red fabric Seventeenth/ 
eighteenth century 

Levelling layer 
1153 beneath 

courtyard 1121 

10022 15 Midland purple-type ware, blackware with 
metallic light red fabric (four), fine and coarse 
blackwares with purple-red metallic fabric 
(three), self-glazed brown earthenwares 
(four), mottled ware (two) 

Sixteenth/ 
seventeenth century 

Disturbed natural 
geology 1154 

beneath courtyard 
1121 

10042 1 Thin-walled purple-red dark brown-red 
earthenware, overfired 

Seventeenth 
century? 

Relict soil 1160 
(covered by 

courtyard 1121) 
 

10168 5 Feather-trailed press-moulded slipware, thin-
walled slipware cup, blackware (two), 
manganese-speckled salt-glazed stoneware 

Eighteenth century 

10161 11 Hard-fired redware teapot (four), dark-glazed 
coarse and fine red earthenwares (five), 
blackware with a purple-red fabric 

Eighteenth/ 
nineteenth century 

Levelling layer 
1161 beneath 

courtyard 1121 

10164 7 Black- and brown-glazed coarse red 
earthenwares (five), Nottingham-type 
stoneware 

Eighteenth/ 
nineteenth century 

Relict soil 1162  10155 5 Hand-trail slipware with yellow blobs and 
cream stripes, press-moulded feather-trailed 
slipware, imported grey-bodied stoneware 

Seventeenth/ 
eighteenth century 

Fill 1164 in drain 
1163 (in 

extension to 
southern cross-

wing) 

10172 5 Industrial slipware/annular wares (two), 
creamware, blackware in purple-red fabric 

Eighteenth/ 
nineteenth century 

Fill 1198 in 
foundation trench 

1197 

10162 1 Midland purple-type coarse earthenware Fifteenth/ 
seventeenth century 

Fill 1217 in pit 
1216 

10165 5 Dark-glazed coarse red earthenware (four), 
glazed white earthenware 

Nineteenth/ 
twentieth century 

Relict soil 1230  10152 26 Dark-glazed fine red earthenwares (24, some 
overfired, pitted and leaded glaze), yellow 
ware, unglazed red-slipped white ware 

Seventeenth/ 
eighteenth century 

Fill 1232 in ditch 
1239 

10167 3 Dark brown-glazed red ware, blackware with 
a purple-red fabric, roughcast blackware 

Seventeenth/ 
nineteenth century 

Wall 1233 10163 1 Dark-glazed coarse red earthenware rim Seventeenth century 

Fill 1235 in 
foundation trench 
1236; contained 

wall 1237 

10158 11 German stoneware (three), trailed slipware, 
yellow-slipped trailed blackware (two), plain 
blackware in purple-red fabric, dark-glazed 
red earthenware 

Seventeenth/ 
eighteenth century 

Bedding layer 
1241 for flagged 

floor 1242 

10027 5 Blackware with purple-red fabric, dark-glazed 
red earthenware, Nottingham-type stoneware 
(two), mocha ware 

Eighteenth/ 
nineteenth century 

Fill 1259 in 
culvert 1238 

10154 22 Industrial slipware ‘cats eye’, annular (nine), 
glazed white earthenware (two), stoneware, 

Late eighteenth/ 
nineteenth century 
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Context OR No Quantity  Description Date Range 

mottled ware 

Fuel waste 1265 
in chamber 1262 

10075 8 Dark-glazed red earthenwares, sponge-
printed, willow-patterned glazed white 
earthenware, blackware, stoneware 

Nineteenth century 

10085 32 Dark- and yellow-glazed coarse red 
earthenwares (14), blackware, Nottingham-
type stoneware, glazed white earthenwares 

Eighteenth/ 
nineteenth century 

Fill 1270 in 
fenceline 1269  

10190 3 Mottled ware, black-glazed pale red 
earthenware, glazed white earthenware 

Eighteenth/ 
nineteenth century 

Fill 1276 in 
posthole 1275 

10153 3 Black-glazed red earthenware, stoneware, 
burnt? blackware 

Eighteenth/ 
nineteenth century 

Fill 1283 in drain 
1284 

10195 14 Cistercian-type blackware bowl with yellow 
strips applied vertically to the exterior (seven 
fragments from one vessel), Cistercian-type 
bowl with yellow stripe decoration (six) 

Seventeenth century 

Fill 1297 in gully 
1296 

10179 3 Dark-glazed red earthenwares Eighteenth/ 
nineteenth century 

Fill 1301 in 
posthole 1302 

10198 3 Lead-glazed fine dark red earthenware Seventeenth/ 
eighteenth century 

Fill 1307 in drain 
1306 

10174 2 Midland purple-type glazed, trailed slip in red 
fabric 

Seventeenth/ 
eighteenth century 

Unstratified 
 

10016 43 Dark-glazed coarse red earthenware (13), 
Nottingham-type stoneware (six), tin-glazed 
(two), glazed white earthenware (19) 

Seventeenth/ 
twentieth century 

10052 3 Early roughcast purple-red blackware Seventeenth century 
10191 30 Dark- and yellow-glazed red earthenwares 

(nine), blackware (two), industrial slipwares 
(four), glazed white earthenwares (seven), 
porcelain, stoneware 

Eighteenth/ 
twentieth century 

10193 1 Unglazed red earthenware with incised line 
decoration 

Eighteenth/ 
nineteenth century 

10194 5 Dark-glazed coarse purple-red earthenwares Eighteenth century 

10185 2 Trailed slipware of possible Staffordshire 
production 

Nineteenth century 

Table 25: Post-medieval pottery from Wharton Hall (Site 70) 

A3.4.14 The earliest pottery recovered from the site was dominated by blackwares 
(220 sherds; 35% of the assemblage) in a range of fabrics, for instance hard-
and soft-fired iron-rich redwares, ranging in colour from purple to light-red, 
and a cream-buff fabric. Many of the redwares probably derive from the 
earlier Cistercian-type tradition, which seemingly overlaps with the 
production of black-glazed red wares during the latter half of the seventeenth 
century (Barker 1986). These wares are difficult to assign to a specific 
production site, but it is likely that they derived from several centres, for 
instance Prescot or Rainford in Lancashire, or other, more local, kilns. Thin-
walled blackwares with a cream fabric similar to those from Ashes Farm have 
been recovered from eighteenth- and nineteenth-century deposits at Bedlam 
Green, Bury, where it was suggested that they were locally produced (OA 
North 2008b; Miller and Gregory 2010). Other datable fabrics amongst the 
assemblage included small amounts of Midland Purple-type wares (ten 
fragments), Yellow-bodied wares (ten fragments) and early Staffordshire 
trailed slipwares (12 fragments), from structural foundation fills and subsoil 
deposits, which all date to the sixteenth and seventeenth centuries. 
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A3.4.15 The remainder of the pottery derived from the eighteenth- and nineteenth- 
century period of occupation. These included tin-glazed plates, press-
moulded Staffordshire-produced slipwares, white salt-glazed stonewares, and 
mottled wares, apparently deriving from a similar range of sources to the 
assemblage from Site 35 (Sections 4.8.4-7). There were, in addition, 
relatively large amounts (114 sherds) of Nottingham- and Brampton-type 
stonewares, which generally date to the eighteenth and nineteenth centuries 
(Draper 1984). These were supplemented by a wide variety of utilitarian 
black-glazed and yellow-slipped red earthenwares, and a wide range of white 
earthenwares, which included underglaze transfer-printed and hand-painted 
creamwares, pearlwares, industrial slipwares, black basalts and porcelains, 
with a broad date range of the seventeenth to nineteenth centuries. 

A3.4.16 Discussion: in terms of the combined assemblage, most of the material falls 
within well-known fabric groups, and can be dated by comparison with the 
large corpus of data available about the Midlands and Staffordshire potters 
(Barker and Halfpenny 1990). Similarly, Yorkshire-made Cisterician-type 
wares are relatively well known, although similar wares, including early 
blackwares, were apparently being produced at considerably less well-known 
sites in Lancashire (McNeil 1989; Davey 1991). To date, there are few 
relevant North Western sites published, although pottery from Old Abbey 
Farm, Risley, in Cheshire (Howard-Davis 2004), provides a good comparator 
in terms of time and context, as does the assemblage from Norton Priory, also 
in Cheshire (Vaughan 2008), and groups excavated at Grand Arcade, Wigan 
(OA North 2008c), Greengate Towers, Salford (Gregory and Miller 2015), 
the Rock Triangle, Bury (OA North 2008b; Miller and Gregory 2010), and 
Millfield Lane, Merseyside (Gregory in press). 

A3.5 CLAY TOBACCO PIPE  

A3.5.1 During the project, 432 fragments of clay tobacco-pipe were recovered 
during the excavations at Ashes Farm (Table 26), Cinder Hill (Table 27), and 
Wharton Hall (Table 28). All of these fragments were examined and 
catalogued. 

A3.5.2 Within the assemblage, 411 fragments were small (<80 mm) lengths of stem, 
three of which had been adapted into mouthpieces, and the remainder were 
bowls or fragments thereof. Only two of the stem fragments appeared to have 
been partially glazed. The bowls include examples from the earlier 
seventeenth to the late nineteenth centuries. Bowl decoration is quite varied, 
with rouletting evident around the rim of two examples, moulded fluting 
decoration on two examples, and animal or society designs also present. Leaf 
seams appear on six examples, and in two cases the spurs are decorated. Two 
of the bowls are stamped, a single incuse example apparently originating 
from Dublin, and a seventeenth-century stamp adorning the base of a 
pedestal-type spur. 
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Context OR No Bowl Stem Mouth-
piece 

Total Date Range Marks Decoration Comments 

Demolition layer 
600 
 

1017  8  8 1700–1900   Four of the stem fragments are plain. Four others begin to open out into 
bowls, although these latter survive to various degrees. Two bowls are only 
recognisable from the stem beginning to flare. The other two bowls do not 
appear to be marked or decorated, but one has a pedestal foot  

1043 2 2  4 1600–1900 ‘IIB’ 
stamped 
onto base  

Rouletting around 
bulbous bowl 

One stem fragment with a 6/64" bore joins a bulbous bowl. The bowl has 
‘IIB’ inside a circle (Dagnall 1982, 158 and fig 6, 161) stamped onto the 
base of the pedestal-style foot, and rouletting is evident around the rim in 
the form of diagonal slashes. This bowl and stem appear to come from a 
pipe dating from the early to mid-seventeenth century. The other stem 
fragment also has a 6/64" bore. The fragmentary plain bowl has a small, 
narrow and tapering spur 

1067  13 1 14 1650–1900   Group of plain stem fragments (11), which appear to be eighteenth or 
nineteenth century in date. Two of the more robust stems may be earlier. 
One fragment appears to have been ground into a mouthpiece. Two of the 
stems have joining bowl fragments but there is no decoration, marking, or 
evidence of spurs. They are probably eighteenth or early nineteenth century 
in date. One of the stem fragments is of dark grey fabric 

1154 1   1 1700–1900   Thin, narrow bowl fragment, which appears to have been broken in 
antiquity 

1158  2  2 1700–1900   Stem fragments of probable nineteenth-century or possibly late eighteenth-
century date  

1186 1   1 1850–1900 Dublin Free 
Trade 

Protector 

 Almost complete bowl, but the stem is missing from where it should join 
the spur. The mark is incuse and there appear to have been two attempts to 
stamp it. The bowl is extremely thick at 1/8th" (4 mm) thickness, and the 
remnants of the heel spur appear to be a sharp type. Rouletting is visible 
around the bowl, indicating that this was not made in England  

Layer 601; 
Room 9 

1179 1   1 1822–1900 R A O B  Stylised buffalo horns; 
leaf seams 

R A O B appears to refer to the ‘Royal Antediluvian Order of the Buffalo’, 
a society formed in the 1822 (Hartmann 2007). The bowl is complete and 
displays severe burning down one side of the aperture. The spur is sharp 
and the stem has been broken in antiquity 
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Context OR No Bowl Stem Mouth-
piece 

Total Date Range Marks Decoration Comments 

Fill 615 in pit 
616 

1178  3  3 1700–1900   Three short stem segments 

Table 26: Clay tobacco-pipes from Ashes Farm (Site 35) 

Context OR No Bowl Stem Mouth-
piece 

Total Date Range 
(AD) 

Marks Decoration Comments 

Unstratified 1015  7  7 1800–1900  One unidentified Six of the stem fragments are plain, probably nineteenth-century in date, 
given their 4/64" bore. One has an adjoining bowl fragment, which may be 
decorated, but not enough survives for identification 

Topsoil 500 1012 5 79  84 1800–1900  Fluted decoration 
(one); Stag’s Head 
(one); Leaf seam (one); 
Concentric circles 
(one) 

The complete bowl is fluted, with a stag’s head facing the smoker. The 
spur appears to have been pressed in by hand and it is flanked by two 
small concentric circles. This bowl is quite thin-walled. Two of the 
fragmentary bowls are plain and appear to be spurless. One has leaf-seam 
decoration evident, and the remaining fragmentary bowl is plain but 
possesses a pronounced bulbous spur. The bowls appear to be of 
nineteenth-century date or perhaps late eighteenth-century. The stems also 
all appear to be eighteenth- or nineteenth century in date. Three of the 
stem fragments have joining bowl fragments and spurs, or remnants 
thereof. Three fragments appear to be on the verge of opening out into 
bowls. Three others had been ground down to make mouthpieces. One is 
crazed, suggesting that it had been subjected to high temperature 

1013  3  3 1800–1900   Stem fragments  

1064 1 12  13 1800–1900  Unidentified spur 
decoration (one) 

The fragmentary bowl has a spur but appears to be undecorated. Three of 
the stem fragments have joining bowls, one of which has unidentified 
decoration around the spur, which may be swirl patterns flanking it. The 
stem fragments are of probable nineteenth-century date 

1066  7  7 1800–1900   Stem fragments  
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Context OR No Bowl Stem Mouth-
piece 

Total Date Range 
(AD) 

Marks Decoration Comments 

1100  50  50 1700–1900  Moulded decoration 
(one) 

Mostly plain and discoloured stems of probable nineteenth-century date. 
Two have been ground down, probably for reuse. Four have joining bowl 
fragments, three having been broken in antiquity and one is a modern 
break. One of the bowl fragments displays some unidentified moulded 
decoration. The stem bores vary from 4/64" to 6/64" 

1166  5  5 1800–1900   Stem fragments  

1198 1   1 1800–1900  Fluted decoration (one) Spur missing, bowl broken in antiquity, only part of the fluting is visible 

Topsoil 501 1014 3 87  90 1700–1900  Leaf seam (two) One broken bowl fragment is plain and has a spur. The other two 
fragments display leaf-seam decoration. Of the stem fragments, one is 
splashed with a translucent green glaze, six have joining bowl fragments 
and five of these have spurs. Two of the remaining stem fragments appear 
to be from the bowl end 

1063 2 10 1 13 1800–1900   Ten stem fragments of probable nineteenth-century date, one ground down 
for reuse. Two of the stems have joining bowl fragments apparently 
broken in antiquity, and one has a sharp, forward-oriented spur. The 
mouthpiece has 6/64" bore. A bowl fragment is unmarked and 
undecorated, and appears to be of nineteenth-century date. The complete 
bowl is similar in external appearance to the accompanying fragment and 
has a small and narrow spur below a drooping forward-facing bowl 

1090  1   1800–1900   Single stem fragment with joining bowl exhibiting fresh break 

1183  1  1 1700–1900   Single stem fragment with a slightly elliptical 6/64" bore, and chemical 
discolouration, presumably from soil contaminants 

Subsoil 502 1016  13  13 1700–1900   Plain stem fragments of probable nineteenth-century date. Some larger 
stem bores suggest a late eighteenth-century date for one stem  

Topsoil 507 
 

1068  7  7 1700–1900   All stem fragments of probably nineteenth-century or late eighteenth-
century date, with 4/64" stem bores 

1168  4  4 1700–1900   Plain stem fragments of probable nineteenth-century date. Three of the 
stem bores are 4/64" but the fourth is 6/64", hence a date range from the 
eighteenth century onwards 
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Context OR No Bowl Stem Mouth-
piece 

Total Date Range 
(AD) 

Marks Decoration Comments 

1192  13 1 14 1700–1900  Ground end (one) Plain stem fragments of later eighteenth- or nineteenth-century date. The 
mouthpiece appears to have been adapted from a longer broken stem, as it 
has been ground smooth 29 mm from the bowl flange. One of the stem 
pieces is discoloured, probably due to chemical contaminants in the 
context from which it was recovered 

Fill 586 in land 
drain 585 

1169  1  1 1800–1900   Single stem fragment with 4/64" bore  

Table 27: Clay tobacco-pipes from Cinder Hill (Sites 42N and 42S) 

Context OR No Bowl Stem Mouth-
piece 

Total Date Range 
(AD) 

Marks Decortion Comments 

Unstratified 10180/100
17/ 
10044 

 7  7 1700–1900   Narrow and medium-bored stems 

Topsoil 1000 10005  1  1 1700   Medium-bored stem 

Relict soil 
1001 

10002  2  2 1650–1800   Narrow-bored stems 

Topsoil 1108 10082  1  1 1800–1900   Medium-bored stem 

Relict soil 
1109 

10079/100
30/ 
10038/100
48/ 
10070/100
96/ 
10175 

1 18 1 20 1650–1850  Leaf seam Narrow- and medium-bored stems, two small spurs, glazed mouth 
piece, possibly derived from a mid-seventeenth-century Dutch pipe, 
mid-nineteenth century bowl 

Fuel waste/ 
demolition 
deposit 1110 

10013/100
88/ 
10120/101
23 

1 14  15 1650–1900  Leaf seam Narrow- and medium-bored stems, mid-nineteenth-century bowl 

Fill 1148 in 
well 1147 

10104 1 1  2 1650–1900  Rouletting around the 
top of the bowl 

Bowl of probable nineteenth-century type, narrow stem possibly derived 
from a seventeenth-century pipe 
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Context OR No Bowl Stem Mouth-
piece 

Total Date Range 
(AD) 

Marks Decortion Comments 

Levelling 
layer 1151 
beneath 
courtyard 
1121 

10034  3  3 1800–1900   Medium-bored stems 

Fill 1164 in 
drain 1163 (in 
extension to 
southern 
cross-wing) 

10125  1  1 1800–1900   Medium-bored stem 

Fill 1217 in 
pit 1216 

10124  1  1 1800–1900   Medium-bored stem 

Relict soil 
1230 

10122 1   1 1800–1900  Leaf seam Bowl of probable nineteenth-century type 

Fill 1235 in 
foundation 
trench 1236; 
contained 
wall 1237 

10121  1  1 1850–1900   Large-bored stem 

Demolition 
debris 1243 

10025  2  2 1650–1800   Narrow- and medium-bored stems 

Fuel waste 
1265 in 
chamber 1262 

10064/100
78 

 5  5 1800–1900   Medium-bored stems 

Clay layer 
1267 

10061  11  11 1650–1800   Narrow- and medium-bored stems 

Table 28: Clay tobacco-pipes from Wharton Hall (Site 70) 
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A3.6 CERAMIC BUILDING MATERIAL  

A3.6.1 In total, 70 fragments of ceramic building material were recovered during the 
open-area excavations. These came from Ashes Farm (Site 35; fill 617 in pit 
618, and unstratified), Cinder Hill (Site 42N; topsoil 500/501) and Wharton 
Hall (Site 70; topsoil 1000, demolition layer 1110, and the fill of a well 
1148). In addition, six fragments of fired clay were recovered from pits 1003 
(fill 1002) and 1017 (fill 1016), and a layer (1290 adjacent to wall 1130), 
from Wharton Hall, and one small fragment of fired daub from pit 612 (fill 
611) from Ashes Farm.  

A3.6.2 The majority (41) of the fragments were from topsoil 500 at Cinder Hill (Site 
42N), and those of any size, or retaining any diagnostic features, were sand-
cast, handmade roof tiles, possibly pantiles. It is likely that, apart from 
individual fragments of salt-glazed sewer pipe from cleaning spit 600 (Ashes 
Farm), and topsoil 1000 (Wharton Hall), the remainder of the assemblage 
was small fragments of the same kind of roof tile. One of the larger 
fragments was very over-fired, being reduced to a purplish-grey colour and 
deformed, perhaps suggesting production nearby, although there is no reason 
to believe that the tiles are of any antiquity. There were, in addition, two 
complete eighteenth-century handmade, orange, wire-cut bricks from well 
fill 1148 (Wharton Hall). Both showed signs of burning, perhaps suggesting 
the possibility of a fire at the site, or were burnt during demolition and 
clearance. The fired-clay fragments from pits 1003 and 1017 bore grass 
impressions, and could have been burnt daub, perhaps from an outbuilding 
that could have pre-dated or been contemporary with the earliest phase of 
Wharton Hall.  

A3.7 METALWORK  

A3.7.1 In total, 96 fragments of iron, six copper-alloy objects and a fragment of lead 
pipe were recovered from Wharton Hall (Table 29). Lesser amounts were 
recovered from Ashes Farm (Table 30) and Cinder Hill (Tables 31). These 
comprised 29 objects of iron, four of aluminium, four of lead, and two of 
copper alloy. Of these, four objects of ironwork from posthole 915 were 
certainly intrusive, as they were contained within a Middle Bronze Age 
posthole. In view of the derivation of most of the ironwork, from late 
nineteenth-century backfills and topsoil, no x-radiography was undertaken. 

Context Copper Alloy Ironwork Lead Totals 
Topsoil 1108 1 2 - 3 
Relict soil 1001, 1109, and 

1160 
1 18 - 20 

Fills 1132 and 1134 in 
foundation trenches 
for hall 

- 5 - 5 

 Fill 1164 in drain 1163 (in 
extension to southern 
cross-wing) 

- 2 - 2 

Fill 1148 in well 1147 1 65 - 66 
Fills (1016, 1270, 1283) of 1 4 - 5 
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agricultral features  
Fuel waste/ demolition 

deposits 1110 and 
1265 

2 6 1 9 

Unstratified - 8 1 9 

Table 29: Metalwork from Wharton Hall (Site 70) 

Context  Copper alloy Ironwork Lead Totals 
Demolition debris 600 1 18 3 22 

Ash deposit 620 in Room 6 - 1 - 1 

Table 30: Metalwork from Ashes Farm (Site 35)  

Context  Copper alloy Ironwork Aluminium Totals 
Topsoil 500 1 2 4 7 

Fill 916 in posthole 915 - 4 - 4 

Table 31: Metalwork from Cinder Hill (Site 42N)  

A3.7.2 The ironwork from Wharton Hall comprised domestic items and farming 
implements, such as scissors, chisels, horse equipment, spikes, hinges, and 
nails, as well as numerous unidentifiable fragments. That from the other sites 
included nails, part of a recent lock mechanism, a probable chrome-plated 
drop handle, part of a drop hinge, and what appears to be the handle of a 
scale-tanged knife, crusted in charcoal and other burnt material. The 
aluminium objects are all demonstrably recent, two of them the containers 
for veterinary products intended for use on cows. Items of interest amongst 
the copper-alloy assemblage included an eighteenth-century thimble, two 
nineteenth-century buttons, and a halfpenny of Victoria (1861) from Wharton 
Hall. The remaining copper-alloy objects are recent, being a small enamelled 
lapel badge, and the trade badge from a milk churn. The latter, along with the 
veterinary products, presumably reflects recent agricultural use of the land 
for dairying. The lead cannot be dated, but is likely to be recent, being part of 
a water pipe, soft nails used as ties, and extruded plugs. 

A3.8 GLASS  

A3.8.1 A small assemblage (460 fragments) of glass was recovered during the open-
area excavations. The majority of the material (304 fragments; Table 32) was 
recovered from Wharton Hall, including 150 fragments of vessel glass from 
1134 (the fill of the foundation trench for wall 1133). However, these 
fragments are extremely small. The remaining fragments were derived from 
Ahses Farm and Cinder Hill (Table 33).  
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Context OR No Category 
No 

fragments  
Description Period 

Topsoil 1000 10006 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

Relict soil 
1001 

 

10003 vessel 2 One mid-pane fragment greenish thin 
sheet 

Eighteenth 
century on 

10003 vessel 2 One base fragment, stemmed vessel in 
cobalt blue; one rim fragment wide-
mouthed colourless (milk) bottle 

Twentieth 
century 

Fill 1002 in 
pit 1003 

10186 vessel 1 One small fragment bluish vessel Late nineteenth 
century on 

Fill 1016 in 
pit 1017 

10145 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

10145 window 2 Two small fragments colourless 
modern sheet 

Late nineteenth 
century on 

Fill 1032 in 
drain 1033 

10020 vessel 1 One small fragment colourless bottle Twentieth 
century 

Fill 1046 in 
pit 1047 

10036 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

Topsoil 1108 
 

10068 window 5 Three fragments thick colourless 
sheet; two fragments thin colourless 
sheet 

Twentieth 
century on 

10068 vessel 6 One complete small colourless 
machine mould-blown bottle; four 
fragments bluish-colourless fragments 
machine-blown bottle; one fragment 
dark green embossed beer bottle 

Late nineteenth 
century–
twentieth 
century on 

10068 object 8 Eight colourless round cast ?lids Twentieth 
century on 

10081 vessel 9 Joining fragments of small cylindrical 
dark olive green wine bottle 

Late eighteenth 
century 

10084 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

Relict soil 
1109 

 

10000 window 14 Small fragments of colourless sheet 
glass 

Twentieth 
century on 

10000 vessel 7 One fragment base greenish-
colourless machine-blown bottle; four 
fragments greenish-colourless 
machine-blown bottle; one small 
fragment dark brown bottle; one 
fragment press-moulded ?leaded glass 

Nineteenth 
century on 

10009 vessel 1 Base fragment dark green mould-
blown bottle 

Late nineteenth 
century on 

10028 window 3 One mid-pane fragment greenish thin 
sheet; two mid-pane fragments 
colourless sheet glass 

Eighteenth 
century on 

10039 vessel 1 One undiagnostic fragment dark olive 
green wine bottle 

Post-medieval 

10071 vessel 1 One small fragment thin greenish 
sheet glass 

Eighteenth 
century? 

10097 window 2 Two small fragments colourless sheet Late nineteenth 
century on 

10097 vessel 1 One small fragment bluish-colourless 
vessel 

Late nineteenth 
century on 
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 10144 vessel 1 One small fragment dark olive green 

wine bottle 
Post-medieval 

10151 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

Fuel waste/ 
demolition 

deposit 1110 

10011 window 1 One fragment thin bluish-colourless 
sheet glass. Iridescent 

Nineteenth 
century? 

10011 vessel 2 One fragment dark olive green wine 
bottle; one fragment bluish-colourless 
machine mould-blown ?hexagonal 
bottle 

Late eighteenth 
century on 

10033 window 4 Four small fragments colourless sheet 
glass 

Late nineteenth 
century on 

10033 vessel 6 Three fragments screw-threaded 
machine mould-blown bottle, 
colourless; one fragment dark brown 
vessel, one fragment colourless 
embossed vessel; one small fragment 
dark olive green wine bottle 

Late nineteenth 
century on 

10142 vessel 1 Bluish-colourless base, mould-blown 
bottle. Iridescent 

Late nineteenth 
century on 

10146 vessel 2 Two small undiagnostic body 
fragments, bluish-colourless 

Nineteenth 
century on? 

10149 vessel 1 One small fragment dark olive green 
vessel, possibly case bottle 

Post-medieval 

Courtyard 
1121 

 

10086 window 1 One fragment thick colourless sheet 
glass 

Twentieth 
century  

10086 vessel 3 One body fragment amber vessel; two 
melted fragments 

Twentieth 
century  

Fill 1132 in 
foundation 

trench 1131; 
contained 
wall 1130 

10056 window 2 One fragment modern sheet; one 
small mineralised and laminating 
fragment greenish sheet 

Eighteenth 
century on 

Fill 1134 in 
foundation 
trench for 

partition wall 
1133/1158 

10066 vessel 1 One fragment dark olive green wine 
bottle. Original surfaces lost 

Eighteenth 
century 

10067 vessel 150 Sugar crystals. Green glass  
10143 window 14 Heavily mineralised fragments of 

several grozed window quarries, one 
fragment painted 

Late medieval 

Stone surface 
1145  

10102 vessel 5 Three fragments colourless machine-
blown vessel; two melted fragments 

Twentieth 
century  

10102 window 8 Three fragments thick sheet glass, 
colourless; five fragments colourless 
sheet 

Twentieth 
century  

Levelling 
layer 1161 

beneath 
courtyard 

1121 

10150 vessel 1 One undiagnostic body fragment 
amber vessel 

Late nineteenth 
century? 

Relict soil 
1230 

10148 vessel 1 One small fragment dark olive green 
wine bottle, iridescent 

Eighteenth 
century 

Fill 1232 in 
ditch 1239 

10147 vessel 8 Seven fragments thin walls and base 
of blown dark green case bottle; one 
fragment base of small onion-shaped 
dark olive green wine bottle 

Late 
seventeenth– 
eighteenth 
century 
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Flag floor 

1242 
10026 window 1 One fragment colourless modern sheet 

glass 
Modern 

Fuel waste 
1265 in 
chamber 

1262 

10063 vessel 5 Four undiagnostic fragments dark 
olive green wine bottle; one small 
undiagnostic fragment of colourless 
sheet 

Eighteenth 
century on 

Clay layer 
1267 

 

10062 window 1 One small mid-pane fragment 
colourless sheet glass 

Twentieth 
century  

10062 vessel 4 One fragment base of small greenish 
blown vessel; one fragment dark olive 
green wine bottle; two fragments 
colourless machine-blown vessels, 
one very small 

Eighteenth 
century on 

Fill 1270 in 
fenceline 

1269 

10188 window 1 One sheet-edge fragment greenish 
blown window glass with fire-
rounded edge 

Eighteenth 
century? 

Unstratified 
 

 vessel 1 One small fragment dark olive green 
wine bottle, some mineralisation 

Eighteenth 
century 

10014 vessel 1 One neck fragment machine mould-
blown cobalt blue bottle 

Nineteenth 
century on 

10184 window 1 One small fragment thin greenish 
sheet glass 

Eighteenth 
century? 

10190 vessel 3 One fragment bluish-colourless 
embossed bottle; one fragment thin 
colourless; one fragment dark olive 
green wine bottle 

Late nineteenth 
century 

10190 window 2 Two fragments colourless thick, 
textured sheet glass 

Twentieth 
century  

10199 vessel 1 One small fragment dark olive green 
wine bottle 

Eighteenth 
century 

Table 32: Glass from Wharton Hall 

Context Vessel Window Other Totals 
Cinder Hill Topsoil 500 38 10 0 48 

7 2 1 10 
Topsoil 502 0 1 0 1 
Topsoil 507 7 0 0 2 

571 in pit 572 1 0 0 1 
701 in gully 700  1 0 0 1 
726 in pit 727 0 1 0 1 
740 in pit 741 1 0 0 8 

Ashes Farm Demolition debris 600 29 21 1 51 
601; Room 9 41 0 0 41 

615 in pit 616 1 0 0 1 

Table 33: Glass from Cinder Hill and Ashes Farm 

A3.8.2 The bulk of the material from Wharton Hall (Table 33) is of eighteenth-
century or later date, with the exception of a small group of medieval 
window glass from 1134 (the fill of a wall foundation trench). In general, the 
group was in good condition, although the medieval window glass was 
completely demineralised and opaque, and several of the eighteenth-century 
fragments were iridescent, or beginning to develop an opaque skin. 

A3.8.3 Although the fragments are small, it is clear that the medieval material 
derives from a leaded window. The design preserved on one fragment 
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suggests a simple grisaille pattern, a technique popular in the thirteenth to 
fifteenth centuries, and increasingly being associated with secular houses 
(Crewe 1987, 19). It seems likely that there was a high-status building in the 
proximity of the site during the medieval period (Section 3.3.7), and grisaille 
glass such as this would probably have been used in small quantities in a hall 
or a family chapel within the main building. 

A3.8.4 Eighteenth-century glass is not common in the assemblage but there are part-
vessels from topsoil 1108 and wall-trench fill 1232. The latter produced 
fragments of a green case bottle and part of the base of a possibly late 
seventeenth-century wine bottle in dark green metal. The former produced 
the base and walls of a second dark green wine bottle, probably dating to the 
latter part of the eighteenth century. This group is supplemented by the 
presence of several small fragments of greenish ‘Forest Glass’ (Hurst Vose 
1980) window quarries, again probably of late seventeenth- to eighteenth-
century date. The later glass from Wharton Hall comprised small fragments 
from a range of common storage vessels, dating from the late nineteenth to 
(probably) the mid-twentieth century, as well as twentieth-century plain and 
textured sheet glass. 

A3.8.5 The glass from Cinder Hill and Ashes Farm comprises a single, 
homogeneous group of late nineteenth- and early twentieth-century storage 
vessels, mainly mineral water bottles and small jars. Nothing pre-dates this 
period, although a few fragments are more recent. Many of the fragments are 
small, but there is little evidence of serious abrasion or other post-
depositional damage, except that the presence of three melted lumps might 
suggest some contact with reasonably high temperatures, perhaps in domestic 
refuse. 

A3.8.6 Many of the fragments are from embossed machine-blown mineral and beer 
bottles. Where the necks have survived, they are either cork-stoppered or had 
the typical constricted neck of Codd bottles. The latter, patented in 1870, 
were out of use in Britain by c 1935 (Talbot 1974) and must provide a broad 
date range for most of the vessel glass from the site. The window and other 
sheet glass is again clearly of late nineteenth-century date or later. 

A3.9 ANIMAL BONE  

A3.9.1 In total, 23 animal bone fragments were recovered from Ashes Farm (Site 
35), weighing 0.8 kg. These were derived from demolition debris 600 and 
layer 601 in Room 9.  

A3.9.2 Methodology: the material was identified using the reference collection held 
by the author. In the identification of species, reference was made to 
Halstead and Collins (1995), and all parts of the skeleton were identified 
where possible. 

A3.9.3 Records were entered onto computer using a Microsoft Access application 
developed at OA North, material being recorded to an analytical level. For 
each bone, information was recorded where appropriate on Context Number; 
Object Number; Sample Number; species or species group; element; number 
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of bones; side; diagnostic zones as either more than or less than half present; 
fusion state; preservation (eg burning or gnawing); butchery; measurements; 
tooth-wear development; pathology and other developmental or congenital 
anomalies. The condition and fragmentation of the bone, as represented by 
surface erosion, how robust the bone was, dulled or sharp edges, the 
percentage of the original bone present, and the overall fragment size was 
recorded as ranked data of increasingly better preservation or less 
fragmentation. The recording of diagnostic zones for mammals followed 
Serjeantson (1996). Measurements followed those set out in Von den Driesch 
(1976).  

A3.9.4 The assemblage: the total Number of Individual Specimens (NISP) by 
species and phase was estimated (Table 34). All of the material is modern 
(twentieth-century) in date, and, in general, the animal bone is well 
preserved, being robust, with little surface erosion (Table 35). The apparently 
greater degree of fragmentation is frequently a result of butchery, often with 
the shaft of the bone sawn through.  

Species 600 601 Total 
Cattle - 1 1 
Pig 1 - 1 
Sheep/Goat 4 2 6 
Sheep 1 1 2 
Cattle/Red Deer 4 4 8 
Sheep/Goat/Roe Deer 1 - 1 
Large Mammal 1 2 3 
Unidentified Mammal 1 - 1 
Total 13 10 23 

Table 34: NISP of animal bone from Ashes Farm 

Preservation 
Category 

Ashes Farm 
N Normalised Value 

Robustness 21 0.77 
Surface erosion 21 0.74 
Percentage of original 21 0.48 

Table 35: Preservation categories as normalised values (a value between 0 and 1, the higher 
the value the better the preservation; these figures exclude loose teeth) 
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APPENDIX 4: CHARRED PLANT REMAINS AND CHARCOAL 

A4.1 INTRODUCTION  

A4.1.1 Following the assessment of some 33 bulk samples taken during the Cutacre 
open-area excavations, five samples were selected for analysis of charred 
plant remains (CPR), and these and a further eight were selected for charcoal 
analysis. Eight of the samples came from the Bronze Age settlement at 
Cinder Hill (Site 42S), whilst the remaining five came from several features 
associated with the medieval iron-working site, also at Cinder Hill (Site 
42N).  

A4.1.2 More generally, the analysis of CPR and charcoal remains from the Cinder 
Hill Bronze Age settlement formed a very high priority for study, given the 
limited palaeobotanical data currently available from prehistoric sites in the 
North West (cf Hall and Huntley 2007; Huntley 2010a). Similarly, the 
charcoal remains from the medieval iron-working at Cinder Hill also formed 
a high priority for study. In this instance, although a recent project focusing 
on the nature of fuel use in medieval charcoal production and iron industries 
has been carried out in the Lake District (cf Huntley 2010a), prior to the 
current pahse of work, information relating to fuel use was lacking for any 
medieval metalworking site in the southern part of the North West region 
(ibid). This analysis follows recommendations made in the regional research 
agenda and strategy for the North West, which notes that studies should be 
directed towards medieval iron-working sites in Greater Manchester 
(Newman and Newman 2007, 110). 

A4.2 CPR FROM THE CINDER HILL BRONZE AGE SETTLEMENT  

A4.2.1 Methodology: five samples were selected for CPR analysis from the Cinder 
Hill Bronze Age settlement. Two of the samples were derived from postholes 
(555 and 836) forming elements of the primary four-post structure (Section 
2.3.11), whilst a single sample was derived from a posthole (553) forming 
part of the adjacent fence/windbreak. The remaining samples were derived 
from the roundhouse, specifically from a posthole (828) forming an element 
of its post-ring, and a sample from its drip-gully.  

A4.2.2 Between 10 litres and 40 litres of each sample was processed, either by hand 
flotation or using a modified Siraf-type flotation machine. The resulting flots 
were collected onto a 250 µm mesh and air-dried. The residue was also dried 
and checked for any residual organic material and finds. The flots were 
examined with a Leica MZ6 binocular microscope, and any CPR were 
extracted, identified where possible, counted, or quantified. Other material, 
such as charcoal, bone fragments, ceramic building material (CBM), and 
metal waste, was also quantified, using a scale of one to four, where one 
represents less than five items and four more than 100 items. Identification 
was aided by comparison with the modern reference collection held at OA 
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North, and with reference to the Digital Seed Atlas of the Netherlands 
(Cappers et al 2006). Nomenclature follows Stace (2010). 

A4.2.3 Results: the three samples from the primary four-post structure and adjacent 
fence/windbreak all contained common to abundant cereal grains (Table 36). 
Although a high proportion, especially from 554 (posthole 555), were too 
distorted to identify with any confidence, the better-preserved comprised 
barley (Hordeum sp), including the naked variety Hordeum vulgare var 
nudum; the latter can be recognised by their rounded profile, blunt apex, and 
the distinct wavy cross-rippling on their surface (Jacomet 2006). The 
presence of a number of ‘twisted’ grains indicates that a many-rowed 
(probably six-row) variety (Hordeum vulgare L) was also under cultivation 
(ibid). Posthole 553, from the fence/windbreak, and posthole 555, from the 
four-post structure, also contained rare/frequent wheat (Triticum sp) grains. 
Their poor preservation, combined with a lack of wheat chaff (the diagnostic 
part of the cereal plant), means, however, that the wheat could not be 
identified to type. 

A4.2.4 The samples were more-or-less devoid of cereal chaff and seeds/fruits of 
crop weeds, which often accompany cereal-processing waste. It is likely, 
therefore, that the cereals represent a fully processed crop. Of note, though, 
were the enlarged embryo ends and coleoptile remains/incisions evident on 
many of the barley grains, including the naked grains, which suggest that 
many had germinated. Other CPR recovered from the four-post structure 
included a few hazelnut (Corylus avellana) shell fragments from posthole 
836 and a single willow (Salix sp) catkin from posthole 555. This latter 
feature was also notable for the presence of other waste material, such as 
calcined mammal bone, metalworking debris, and comminuted daub 
fragments. 

A4.2.5 The two features associated with the nearby roundhouse, postpipe 828 and 
drip-gully 970, contained very sparse CPR, comprising rare barley grains, a 
single cereal culm node, and two seeds, consisting of pale persicaria 
(Persicaria lapathifolia) and corn-spurry (Spergula arvensis), which are both 
considered typical weeds of cultivated ground. Corn spurry prefers acidic 
soils and pale persicaria damp conditions (Stace 2010), and both would be in 
keeping with the local geology and ground conditions (OA North 2010). All 
five of the samples analysed for their CPR content also contained rich 
charcoal assemblages (Section A4.3). 

A4.2.6 Discussion: the cereal-rich deposits from Cinder Hill came from three 
postholes (553, 555, and 836), forming elements of a four-post structure and 
the nearby fence/windbreak; these postholes also contained significant 
amounts of charred material, including charcoal (Section A4.3). Similar four-
post structures are often interpreted as raised structures for storing grain, 
fodder, straw, or other foodstuffs and are often associated with Middle and 
Late Bronze and Iron Age settlements (cf Gent 1983; Brück 2001; Cunliffe 
2005). 

 





Cutacre, Bolton, Greater Manchester: Archaeological Analysis Report 124 

For the use of Harworth Estates Investments Ltd  © OA North: February 2016 

 
Context No    554 834 552 820 843 
Total cereal 

chaff    
   

1  
Weed seeds         

 

Persicaria 
lapathifolia (L) 

Delarbre 

pale persicaria CW, 
especially 

damp ground 

   

 1 

 

Spergula arvensis L corn-spurrey C calcifuge 
on usually 
sandy soils 

   

 1 
Total weed 

seeds    
   

 2 
Other plant 

remains    
   

  

 
Corylus avellana L 
nutshell fragments 

hazel 
 

 2  
1  

 
Immature Corylus 

avellana L cup 
hazel 

 
   

1  
 Salix spp catkin willow  1     
 Indeterminate buds      2  

 
Poaceae rhizome 

fragment 
grass family 

G 
   

 1 
Other remains         

 Charcoal   (4) (4) (4) (4) (4) 

 
Calcined mammal 

bone   
(1)   

  
 Metalworking waste   (1)     
 Daub   (2) (1)    
 Coal   (1)   (1)  
 Havm   (1)  (1)   

Key: C=cultivated; G=grassland; W=waste; Havm=heat-affected vesicular material; indet=indeterminate; str=straight; tw=twisted 

Table 36: Charred plant remains from the Bronze Age features 
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A4.2.7 Given the presence of a probable raised four-post structure at Cinder Hill, 
one possibility is that the recorded CPR represents cereals that were stored 
within the structure, prior to it being burnt down. It may therefore have 
functioned as a granary. However, another interpretation can be postulated 
based on the spatial arrangement of the cereal-rich postholes. Two (555 and 
836) formed the north-western side (and front?) of the primary four-post 
structure, whilst the third was from the posthole (553) in the fence/windbreak 
located nearest to the structure, and also to postholes 555 and 836. Therefore, 
the fact that none of the other postholes contained cereals may suggest that 
the remains represent material generated from activities taking place between 
the primary four-post structure and the windbreak, rather than being the 
remains of stored cereals. Although no obvious hearths were recorded, the 
presence of small amounts of calcined mammal bone, daub/fired clay, and 
metalworking waste may indicate small-scale ‘workshop’ activity, possibly 
within a small, protected, courtyard. Furthermore, whilst it is possible that 
the structure was used for storing grain, the lack of cereal chaff from the site 
suggests that the barley grains were in a fully processed state and therefore 
more likely to comprise a stage just prior to cooking or another form of food 
preparation. The numerous sprouted or part-sprouted grains also suggest that 
the cereals had germinated, perhaps representing a spoilt harvest, or, 
alternatively, the remains of malted grain. 

A4.2.8 If the cereals do represent malted grain, the grains would have been 
‘parched’ over a hearth or in an oven or kiln, in order to halt the germination 
process. It is at this point that the grains are exposed to fire, and with it, the 
inherent risk of becoming charred (Dineley and Dineley 2000). Malt extract 
provides an excellent source of B-vitamins and is also the prime ingredient 
for sweet malt (ingredient for barley cakes), and for brewing ale (ibid). There 
is also a significant amount of evidence to suggest that the malting of cereal 
grains was widely practised during the Bronze Age in Britain (ibid). As well 
as the grains, the basic ingredient for malting is water, and thus, if the four-
post structure was the focus for malting activities, then its postion next to a 
stream would have been beneficial.  

A4.2.9 The CPR evidence from the four-post structure and fence/windbreak can also 
be allied with those limited remains recovered from roundhouse 812 to 
determine the types of crops cultivated in the Bronze Age at Cinder Hill. 
This evidence suggests that both naked barley and wheat were the main 
cultivated crops. Although modern varieties of naked barley are likely to 
differ substantially from former indigenous forms, studies at Bangor 
University (Dickin et al 2010) suggest that it is high in beneficial soluble 
fibre. This trait, coupled with its ease of processing, means that it is ideal as a 
food crop. In addition, barley will grow in adverse conditions, thus making it 
an ideal choice for the inclement weather of northern England and Scotland. 
On the negative side, its germination rate of the seed grain, and thus the 
resulting yields, is much lower, due to the vulnerability of the exposed 
embryos of the naked grains (ibid).  

A4.2.10 Although relatively little is known about Middle Bronze Age agricultural 
activity in the region, as few settlement sites of this period have been 
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excavated (Hodgson and Brennand 2006; Huntley 2010a), there is one 
settlement which is directly comparable in date to that at Cinder Hill, and 
that also produced a moderate-sized assemblage of CPR. This was found at 
Irby, on the Wirral, and it produced numerous cereal remains, which were 
radiocarbon dated to c 1500-1100 cal BC (Philpott and Adams 2010). 
Importantly, the cereal remains from Irby showed a clear emphasis towards 
the cultivation of naked barley, which appears to be mirrored at Cinder Hill. 
At Irby, emmer wheat (Triticum dicoccum) also appears to have been a 
favoured crop, though rare spelt wheat (Triticum spelta) grains and chaff 
were also recorded (Huntley 2010b). It is, however, unclear which of these 
types was cultivated at Cinder Hill, as the wheat grains recovered could not 
be identified to type. At Irby, hulled barley, which has a higher yield than 
naked barley, was also recorded. More generally, the evidence from many 
sites in Britain suggests that this barley type began to supersede naked barley 
during the later Bronze Age (Godwin 1994; van der Veen 1992; Huntley and 
Stallibrass 1995; Hastie 2010). 

A4.2.11 As at Cinder Hill, many of the cereal-rich deposits at Irby derived from 
postholes, which Huntley (2010b) suggests may indicate structures 
associated with cereal storage, or possible processing. However, these 
postholes appear to form a circular structure, and, unlike Cutacre, the 
samples produced abundant cereal chaff and emmer-wheat grains still 
contained within their spikelets. Huntley (2010b) therefore suggests that the 
material from Irby is more likely to represent semi-processed, stored, grain. 
It is likely, for example, that in damp climates most cereals were stored still 
in their spikelets as a means of protecting the grain (Hillman 1981). 

A4.3 CHARCOAL  

A4.3.1 Methodology: following assessment, 13 samples were selected for charcoal 
analysis. Eight of these were from features forming elements of the Bronze 
Age settlement at Cinder Hill (Site 42S). Of these, one came from one of the 
fence/windbreak postholes (553; Section 2.3.16); two were from postholes 
(555 and 836; Section 2.3.11) associated with the primary four-post structure; 
one was from a posthole (853; Section 2.3.13) forming part of the 
replacement four-post structure; and the others were from the drip-gully 
(970; Section 2.3.9), the post-ring (posthole 828; Section 2.3.3), and two 
from the porch (postholes 869 and 956; Section 2.3.6), all which formed 
elements of the roundhouse. The remaining samples were obtained from 
features associated with the medieval iron-working site (Site 42N). These 
were derived from pits 715 and 535 (Sections 3.3.37 and 3.3.35), tapping pits 
581 and 720 (Sections 3.3.24 and 3.3.26), and charcoal-burning pit 864 
(Section 3.3.32). 

A4.3.2 Analysis followed standard procedure, where c 100-50 fragments (or the 
entire assemblage if less than this) of charcoal >4 mm or, failing this >2 mm, 
in size were identified. The percentage volume of the material analysed in 
relation to the whole flot was also calculated. The charcoal fragments were 
initially sorted into groups based on the features visible in transverse section 
using a Leica MZ6 binocular microscope at up to x40 magnification. 
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Representative fragments of each group were then fractured to reveal both 
radial and tangential sections, which were examined under a Meiji incident-
light microscope at up to x400 magnification. Identifications and were made 
with reference to Schweingruber (1990), Hather (2000), and modern 
reference material. Nomenclature follows Stace (2010). 

A4.3.3 Results: the level of identification varied according to the observed 
genera/family and/or the state of preservation. In many cases, the fragments 
could only be taken to an approximate level of identification (ie to sub-
family level, eg Alnus glutinosa/Corylus avellana (alder/hazel, both in the 
Betulaceae family)), as some of the key diagnostic features that are needed to 
distinguish the species were not observed. In other cases, the level of 
identifications was limited due to the similarities of species within a family 
or genus (eg willow and poplar (Salix sp/Populus sp) cannot be separated 
anatomically). In general, the preservation was good. Those fragments 
categorised as indeterminate came from distorted knotty wood. 

A4.3.4 Bronze Age settlement, four-post structures and fence/windbreak: five of the eight 
postholes forming elements of the two sequential four-post structures were 
assessed (OA North 2010) and all of them contained abundant charcoal 
fragments comprising predominantly oak (Quercus sp), alder/hazel (Alnus 
glutinosa/Corylus avellana) and/or ash (Fraxinus excelsior). Closer 
examination of three of the posthole fills (primary four-post structure 
postholes 555 and 836, and replacement four-post structure posthole 853) 
confirmed this (Table 37), and also indicated that ash charcoal formed a large 
element of the assemblage in posthole 853. In addition, all three samples 
contained a mixture of both oak and ash heartwood, and small roundwood 
(small twig fragments with less than ten years’ growth), and many of the oak 
and ash fragments in posthole 853 comprised very slow-growing wood. 

A4.3.5 Given that nearly all of the postholes associated with the four-post structures, 
including post-pipes 849 and 851 (postholes 836 and 853 respectively), 
contained abundant charcoal, it is tempting to suggest that the material 
represents the burnt remains of the primary four-post structure. The presence 
of cereal grains and other waste material in postholes 555 and 836, however, 
suggests that the features are also likely to contain some general debris, 
derived from activities that were undertaken close to the primary four-post 
structure. 

A4.3.6 Both the assessment and analysis data from the postholes making up the 
possible fence/windbreak differed slightly from the postholes associated with 
the four-post structures, in that they were clearly dominated by alder/hazel 
(OA North 2010; Table 37). Closer examination of the alder/hazel charcoal 
from posthole 553 indicates that the majority of the fragments consist of 
alder roundwood. In addition, like the nearest two postholes (555 and 836) in 
the associated rectangular structure, posthole 553 also contained debris, in 
the form of charred cereal grains, possibly derived from cereal-related 
activities occurring between the primary four-post structure and the 
windbreak. 
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A4.3.7 Bronze Age settlement, roundhouse: postholes 828, 869, and 956 from the 
roundhouse, and associated ring gully 970, all contained abundant charcoal 
fragments dominated by mature oak. The presence of small oak twigs, and 
frequent to common alder/hazel roundwood, however, suggests that the 
material may represent a mixture of material. In most (nine) of the postholes, 
there was evidence for a postpipe, surrounded by backfilled material, which 
suggests that the post may have decayed in situ rather than the structure 
being dismantled (OA North 2010). There is no reason to suggest, therefore, 
that this structure had burnt down, and it is likely that the charred material 
derives from activities that occurred within, or adjacent to, the structure. 

A4.3.8  Bronze Age settlement, discussion: the charcoal evidence from the Bronze Age 
features at Cinder Hill suggests that the main structural and/or fuelwood 
being use at the site comprised oak, alder, and ash. Although the recovery of 
several taxa and cereal remains from the postholes suggests they may have 
become filled with a range of material, the abundance of oak, over alder and 
ash, in the posts associated with the primary four-post structures is 
noticeable. The slightly different relative quantities and qualities of the ash 
and oak from post 853 compared to the rest of the posts analysed may also 
provide tentative support for the interpretation that it represents a 
replacement post. 

A4.3.9 Oak and ash would have provided both superior structural material and 
fuelwood (Edlin 1949). Given the presence of charcoal fragments in the 
features associated with the roundhouse, and the fact that there was no 
immediate evidence for this structure being burnt down, it is likely that oak 
and alder were also being utilised as domestic fuel. Alder wood, however, 
makes poor fuel unless it is converted into charcoal (ibid). If the arc of posts 
associated with the rectangular structure was indeed acting as a windbreak, it 
is tempting to suggest that the higher quantities of alder roundwood in these 
features may represent the burnt remains of hurdles or fences. Alternatively, 
they may indicate the remains of alder fuel being used for specific activities 
taking place there. It is highly likely that the local woodland was being 
utilised, composed of mature oak and ash trees on the higher, drier slopes, 
and alder on the lower, damper areas flanking the nearby stream. 

A4.3.10 Medieval bloomery: two pits (715 and 535), two slag-tapping pits (581 and 
720; respectively associated with furnaces 588 and 722), and the fill of a 
possible charcoal clamp (864) were analysed for their charcoal content 
(Table 38). All five of the analysed features were overwhelmingly dominated 
by mature oak wood. The slow-growing nature of much of the oak from the 
furnace tapping pits, indicated by extremely closely spaced growth rings, 
suggests the use of a tree or trees under stress. Oak sapwood (the outer edge 
of the branch/trunk) was limited to the sample taken from the possible 
charcoal clamp. Rare/frequent fragments of alder (Alnus glutinosa) and/or 
hazel (Corylus avellana) and holly (Ilex aquifolium) were also recovered; 
however, these made up a small percentage (<10%) of the charcoal, and may 
therefore represent firewood or kindling. 
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Context No  552 554 834 850 820 843 872 955 
Sample No  86 79 81 84 106 111 112 107 

Feature Description  

Fill of posthole 
553; part of 

fence/windbreak 

Fill of 
posthole 555; 

part of the 
primary four-
post structure 

Fill of 
posthole 836; 

part of the 
primary four-
post structure 

Fill of 
posthole 853; 
replacement 

four-post 
structure 

Fill of drip-
gully 970 

Fill of post-pipe 
842 in posthole 

828; part of 
roundhouse post-

ring 

Fill of post-pipe 
871 in posthole 

869; part of 
roundhouse porch 

Fill of posthole 
956; part of 
roundhouse 

porch 

Sample Size L  4 10 10 10 10 10 10 10 
Flot Size ml  140 1200 900 100 550 350 400 200 
% of >4mm identified  50% 6.25% 12.5% 100% 12.5% 50% 25% 50% 
% of >2mm identified     25%     
>10mm fragments    Rare      

Comments   
  Oak and ash, 

slow growing   
  

Alnus glutinosa (L) Gaertn alder 11r 1r  1  3   
Alnus/Corylus alder/hazel 83r 25r 53r 29r 15 45r 27r 36r 
Fraxinus excelsior ash 1 6h 5 36hr    2 
Quercus sp oak 15hr 95hrs 74hrs 56hr 82hrs 93hrs 82hr 105hr 
Salix sp/Populus sp willow/ poplar   1      
Indeterminate  17rs 21r 52 6rs 6b 4 9rs 11r 
Total no of charcoal 
fragments identified  

 
110 

 
127 

 
133 

 
122 

 
97 

 
141 

 
109 

 
143 

Figures given are actual counts 
Key: h=heartwood present; r=small roundwood (twig fragments) present; s=sapwood present; b=bark present 

Table 37: Charcoal from the Bronze Age features at Cinder Hill 
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Context No  503 534 582 725 865 
Sample No  101 50 63 66 85 

Feature Description  
Fill of pit 715 Fill of pit 535 Fill of tapping pit 581 Lower fill of tapping pit 

720 
Fill of charcoal-burning 

pit 864 
Sample Size L  10 10 8 10 10 
Flot Size ml  450 500 300 650 1400 

% of >4mm identified  100% 50% 100% 25% 3.125% 
% of >2mm identified    12.5%   

>10mm fragments     Rare  
Comments  Oak, slow growing Oak, slow growing Oak, slow growing Oak, slow growing  

Alnus glutinosa (L) Gaertn alder  2  1 1 
Corylus avellana L hazel  1    

Alnus/Corylus alder/hazel 6 8 8 1 1rs 
Ilex aquifolium holly 2 2    

Quercus sp oak 146h 154h 113h 153h 136hs 
Indeterminate  3 2 8 24 24 

Total no of charcoal 
fragments identified  154 

 
167 121 155 138 

Other Remains       
Coal/havm  ++     

Figures for charcoal are actual counts. Other remains are quantified on a scale of +-++++, where + = 5 or less, ++ = 6-25, +++ = 26-100, ++++ = >100 
Key: h=dominated by heartwood; s=sapwood present; r=roundwood present; havm=heat-affected vesicular material 

Table 38: Charcoal from the medieval iron-working site at Cinder Hill 
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A4.3.11 Medieval bloomery, discussion: oak is considered a superior fuelwood (Edlin 
1949) and would have therefore provided an excellent commodity for both 
charcoal and iron production. Indeed, it is likely that the industries worked in 
tandem; oak charcoal provided an intense, almost smokeless, easily 
controlled fire (ibid) that would have been preferable whilst smelting iron. 
The ideal location for charcoal production was in wooded areas, where the 
heavy branchwood or coppice was cut (ibid). Iron-making industries would 
have, ideally, been situated in similar places, where iron ore was near the 
surface (ibid). Although there is a suggestion that bloomery furnaces were 
often located to take advantage of coppice rotations (Appendix 2), the 
dominance of mature oak wood, at least 50 years in age, in both the charcoal 
clamp and furnaces at Cutacre suggests that the fuelwood used in this 
particular case was not being sourced from coppiced woodland. That is not to 
say, however, that the site was not placed to take advantage of other types or 
woodland management and/or the waste wood generated from other 
industries, such as timber manufacturing. 

A4.4 CONCLUSION  

A4.4.1 Although the amount of CPR recovered from Cinder Hill was relatively 
small, the presence of germinated naked barley suggests that the Bronze Age 
four-post structures may have been used for the preparation of locally 
cultivated cereal-based products, such as sweet malt or ale. The presence of 
other debris, such as calcined bone, comminuted daub, and metalworking 
waste, may also provide tentative support for small-scale activities, which 
required a hearth or oven/kiln.  

A4.4.2 Interpreting the taphonomy of material within postholes is often fraught with 
difficulties; however, certain trends in the charcoal data suggest that the local 
woodland, comprising oak, ash, and alder, was likely to have been utilised 
for both construction and fuel. The slow-growing nature of much of the oak 
and ash charcoal from replacement post 853 suggests that these trees were 
under some degree of stress. 

A4.4.3 Investigations at medieval charcoal-production and iron-working sites in the 
Lake District (Newman and Newman 2007; Huntley 2010a) have shown that 
the two industries are often linked. The similarity in dates and nature of the 
charcoal assemblages from both the charcoal clamp and iron-working 
furnaces at Cinder Hill suggest that the same situation existed there. Indeed, 
during the early post-medieval period, iron smelting was one of the four 
main industries sustained by charcoal production (the others were steel, glass 
and gunpowder; Edlin 1949). 

A4.4.4 Without knowing the exact scale of the charcoal production and iron 
smelting at Cinder Hill, it is difficult to gauge what effect the industries had 
on the local woodland. It has been suggested (Rackham 2003) that by 1250 
coppicing was almost universal and had overlapped with wood pasture in 
many areas of Britain. In this context, the charcoal and iron-production 
industries at Cinder Hill may have been utilising wood generated from other 
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types of woodland management and/or the by-product of other wood-based 
industries, such as timber manufacturing.  
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APPENDIX 5: POLLEN ANALYSIS 

A5.1 INTRODUCTION  

A5.1.1 Excavation at Wharton Hall (Site 70) exposed a possible palaeochannel 
(1305), which contained just under 0.5 m of organic silty clays underlain by 
woody deposits (Section 3.2.5). Given the rarity of the preservation of such 
sediment sequences in an industrial and urban area, a pollen monolith was 
extracted from these sediments and subjected to palynological analysis, to 
understand the history of former palaeoenvironments in the Cutacre area. The 
pollen sequence has been dated to the medieval period. 

A5.2 METHODOLOGY  

A5.2.1 Volumetric samples (1 cc) were taken from each monolith sub-sample, and 
one tablet containing a known number of Lycopodium spores was added so 
that pollen concentrations could be calculated (Stockmarr 1971). The samples 
were prepared using a standard chemical procedure (method B of Berglund 
and Ralska-Jasiewiczowa 1986), using HCl, NaOH, sieving, HF, and 
Erdtman’s acetolysis, to remove carbonates, humic acids, particles >170 µm, 
silicates, and cellulose, respectively. The samples were then stained with 
safranin, dehydrated in tertiary butyl alcohol, and the residues mounted in 
2000cs silicone oil. Slides were examined at a magnification of x400 by 
counting pollen along equally spaced traverses. A minimum of 300 pollen 
grains was counted, including pollen of trees, shrubs and herbs, in the total 
land pollen count. Pollen identification was made following the keys of Moore 
et al (1991), Faegri et al (1989), and a small modern-reference collection. 
Andersen (1979), Tweddle et al (2005), and Joly et al (2007) were referenced 
for the identification of cereal grains. Plant nomenclature follows Stace 
(2010). Charcoal particles greater than 5 µm were also recorded (Peglar 1993). 
Non-pollen palynomorph (NPP) identification and taxonomy follow van Geel 
(1978) and van Geel and Aptroot (2006). Non-pollen palynomorphs are 
prefixed by HdV (corresponding to their listing in the NPP catalogue in the 
Hugo de Vries laboratory, University of Amsterdam, The Netherlands).  

A5.3 CALCULATION AND PRESENTATION OF RESULTS 

A5.3.1 Pollen data have been presented as a percentage diagram (Fig 28) using the 
computer programs TILIA and TGView (Grimm 1991-2011). The percentage 
values are based on a pollen sum of total land pollen (trees, shrubs, cereal-
types and herbs (TLP)), but excludes ferns and aquatic taxa, as well as 
Sphagnum-moss spores, fungal spores, algae, and other non-pollen 
palynomorphs. All palynomorphs excluded from the pollen sum are expressed 
as a percentage of the pollen sum plus the group sum in which they belong. 
Microcharcoal values are expressed as a percentage of the pollen sum plus the 
charcoal counts. Non-pollen palynomorphs (NPP) are expressed as a 
percentage of the pollen sum plus the NPP counts. Taxa representing rare 
occurrences are recorded with a plus sign. Pollen count sheets and the residues 
of prepared samples have been placed in the archive.  
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A5.4 LITHOLOGY  

A5.4.1 A summary lithology is plotted on the pollen diagram (Fig 28). This 
comprised a thin, wood-rich organic deposit (1304), which was overlain by 
0.37 m of silty clays with sand and organic fragments (1001). This represents a 
late sixteenth- or early seventeenth-century soil (Section 4.2.27). 

A5.5 RADIOCARBON DATING  

A5.5.1 Several samples from the pollen monolith were subjected to radiocarbon 
dating (see Appendix 1 for details of these). However, following advice from 
SUERC, only one of the radiocarbon assays is considered reliable for dating 
the pollen sequence. This assay dated humic acid, within a sample of organic 
clay at a depth of 0.39-0.4 m, to cal AD 770-990 (1139±30 BP; SUERC-
58092).  

A5.6 PREVIOUS PALAEOECOLOGICAL WORK  

A5.6.1 Much of the previous palaeoecological work in the area has centred around the 
mosses of Greater Manchester (Hall et al 1995). All of the major mires of 
Greater Manchester display a broad hydroseral succession, following a 
progressive change from fen-carr wood peats to heather (Calluna) peats, to 
Sphagnum-moss peats. An expansion of the mire system appears to have 
occurred across the Greater Manchester area during the Late Mesolithic to 
Early Neolithic periods, with the widespread development of fen-carr 
communities (ibid). The switch from heather-dominated peats to Sphagnum 
moss-dominated peats in the Bronze Age/early Iron Age marked an expansion 
of mire communities in lower-lying areas (ibid). Truncation of the peat 
deposits in the Greater Manchester area has eliminated the possibility of 
regional vegetation reconstruction for the Roman period and later, but 
evidence from mid-Lancashire documents an extended period of drier mire 
conditions, suggesting an improved climate during the Roman period 
(Middleton et al 1995; 2013). Documentary evidence suggests a mainly 
pastoral economy with limited arable farming, as a result of the prevalence of 
mosses and poor-quality clay soils, during the medieval period (Hall et al 
1995).  

A5.7 POLLEN TAPHONOMY  

A5.7.1 There are several taphonomic processes and interpretative problems inherent 
in the application of palynological analysis in sediments from fluvial settings, 
and these have implications for palaeoenvironmental reconstruction (Nayling 
and Caseldine 1997). The taphonomic processes leading to the accumulation 
and preservation of pollen in alluvial sediments are complex and pollen may 
derive from several possible sources. Hence, alluvial sediments may contain 
airborne pollen; pollen from pastoral and arable environments; pollen from 
fen-carr woodlands; pollen from aquatic and mire communities; and from wet 
meadows and grassland areas subject to flooding by freshwater; contemporary 
pollen from either upstream or downstream, or both; pollen that has been 
eroded from older alluvial sediments; and pollen from possible anthropogenic 
activities such as coppicing, or pollarding, or as a result of animal trampling or 
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beaver activity. Despite these difficulties, valuable palaeoenvironmental data 
can be obtained from alluvial deposits and palaeochannel sequences, 
especially, in an archaeological setting, when layered deposits are available for 
analysis. Pollen analysis is of particular value, as regularly spaced samples 
through continuously deposited sediments provide a coherent picture of 
palaeoenvironmental change. 

A5.7.2 Complications may arise in the use of certain pollen taxa, for example, the 
identification of cereal-type pollen, as it includes pollen of both wild and 
cultivated grasses (Andersen 1979). Wild grasses can be found in maritime, 
wetland and waste-ground habitats, whereas cultivated grasses are used as 
indicators of arable farming. The interpretation of palynological investigations 
into the nature of anthropogenic land-use can be greatly influenced by the 
presence or absence of cereal pollen. Therefore, the separation of the pollen of 
cultivated cereal crops from that of naturally occurring wild grasses is of 
considerable importance. This is especially the case given the absence of 
supporting plant macrofossil evidence or incomplete archaeological evidence. 
The parameters for cereal identification, for barley (Hordeum) in particular, 
overlap significantly with those for wild grasses such as sweetgrass (Glyceria), 
and as such it is sometimes difficult to distinguish wild grasses from barley 
(Joly et al 2007). However, Tweddle et al (2005) suggest that, with care, it is 
possible to distinguish between many wild taxa and the cultivated genera oats 
(Avena), barley, rye (Secale), and wheat (Triticum). 

A5.8 PALYNOLOGY RESULTS 

A5.8.1 The pollen, non-pollen palynomorph and microcharcoal data have been zoned 
and the criteria used to distinguish zones. Four main pollen zones have been 
distinguished (Cu-a to Cu-d; Fig 28). 

A5.8.2 Pollen zone Cu-a (0.46-0.36 m) Description: the lowest zone is distinguished 
from that overlying it (Cu-b; Section A5.8.4) by the dominance of oak pollen 
(Quercus). Other tree and shrub pollen present includes alder (Alnus) and 
hazel-type (Corylus avellana-type), with fewer counts for pollen of willow 
(Salix), birch (Betula), pine (Pinus), lime (Tilia), holly (Ilex), ivy (Hedera), 
and heather (Calluna). The most commonly recorded herbs are pollen of 
grasses (Poaceae), followed by lesser counts for ribwort plantain (Plantago 
lanceolata), aster-type (Asteraceae, a large group comprising plants such as 
daisies, fleabanes, and thistles), sedges (Cyperaceae), cereal-type, 
meadowsweet (Filipendula), and dandelion-type (Taraxacum-type). A wide 
range of herb pollen present at this level includes occurrences of nettles 
(Urtica-type), dead-nettles (Lamium-type), sheep’s sorrel (Rumex acetosella), 
common sorrel (Rumex acetosa), common knapweed (Centaurea nigra), mints 
(Mentha-type), pollen of the bedstraw family (Rubiaceae), the pea family 
(Fabaceae, a wide group including taxa such as vetches, peas and clovers), and 
the cabbage family (Brassicaceae, another large group including plants such as 
rocket, garlic mustard, and cresses). Fern spores are recorded, including 
monolete fern spores (Pteropsida), bracken (Pteridium), and polypody ferns 
(Polypodium vulgare), as well as Sphagnum-moss spores. Pollen of the aquatic 
plant, lesser bulrush (Typha angustifolia), is rare. Relatively few fungal spores 
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are recorded, although reworked Carboniferous miospores are also present. 
Moderate amounts of microcharcoal are recorded. 

A5.8.3 Interpretation: the pollen data suggest that, although some wet and damp areas 
existed locally, the feature identified as a palaeochannel had largely filled by 
this time. Grassland and oak woodland were close to the site, the summary 
curve for trees/shrubs, crops, and herbs (Fig 28) showing just under 40% tree 
cover (mostly oak, but with lesser quantities of alder, hazel-type, and a range 
of other trees and shrubs, including willow, which has a preference for damp 
ground (Stace 2010)). The herb flora is dominated by grasses, but with a 
diverse range of herbs, such as docks, sedges, bedstraw, cinquefoils, mints, 
common knapweed, daisy-types, and dandelion-types. Of these, many have a 
preference for wet areas, for example sedges and bedstraw (Stace 2010), but 
many may grow in a wide variety of habitats, including hedgerows, field 
edges, footpaths, and ruderal communities. The abundance of pollen of grasses 
and ribwort plantain suggests that the area may have been used for pastoral 
activity (Behre 1981; Tipping 2002). Cereal-type pollen is also recorded, the 
pollen dimensions suggesting the presence of grains of barley and wheat/oats, 
assuming that these are not the pollen grains of wild grasses (Andersen 1979). 
The consistent occurrence of cereal-type pollen suggests that either arable 
crops were being grown locally or perhaps crop processing was occurring in 
the vicinity. There is also evidence for burning activity, based on moderate 
counts for microcharcoal. An early medieval date of cal AD 770-990 
(1139±30 BP; SUERC-58092) has been derived from the humic-acid fraction 
of the organic clay lithology, at a depth of 0.39-0.40 m. 

A5.8.4 Pollen zone Cu-b (0.36-0.20 m), Description: an increase in alder pollen and 
decreases in oak pollen distinguish this zone. Values for grass pollen also 
remain high. The herb pollen assemblage remains similar to that from Zone 
Cu-a (Section A5.8.2), but values for fern spores increase. Rare occurrences of 
pollen of the aquatic plants, bulrush (Typha latifolia) and lesser bulrush, are 
recorded. A peak in values of microcharcoal particles is present at 0.28 m, 
coincident with a peak in the occurrence of the fungal spore Coniochaeta 
xylariispora (HdV-6). The relative abundance of fungal spores is greater and 
the range is slightly more diverse than in the lower zone (Cu-a). Fungal spores, 
including Cercophora (HdV-112), Chaetomium (HdV-7A), Podospora (HdV-
368), Sordaria (HdV-55), and Sporomiella (HdV-113), are consistently 
recorded in low numbers. 

A5.8.5 Interpretation: a change in lithology from a wood-rich deposit to one of silty 
clays is coincident with the palynological evidence from this zone, coinciding 
with a major drop in oak pollen. Oak may have been cleared and used for 
burning, the latter suggestion supported by a microcharcoal peak at 0.28 m. 
The presence of dead wood in the vicinity is also supported by a peak in 
fungal spores that host on dead deciduous wood, including oak (Coniochaeta 
xylarispora HdV-6), also at 0.28 m (Innes et al 2006). Coincident with 
declining oak values, pollen values for alder increase significantly, suggesting 
the development of alder-carr communities at the site. Pollen counts for hazel-
type plants suggest that scrub expanded (perhaps into cleared areas) and an 
increase in the numbers of fern spores may suggest that these also occupied 
areas that had been cleared of oak trees. Pollen of ribwort plantain is 
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consistently present within the zone, suggesting grazing activity (Tipping 
2002), which may also be inferred from the range of fungal spores known to 
host on animal dung (eg Sporomiella (HdV-113), Cercophora (HdV-112), 
Chaetomium (HdV-7A), Podospora (HdV-368), and Sordaria (HdV-55)). 
Cereal-type pollen is present, but in very low numbers in the lower part of the 
zone, becoming slightly more abundant within the upper part, suggesting 
possible low-scale arable cultivation, or nearby crop processing.  

A5.8.6 Pollen zone Cu-c (0.20-0.8 m), Description: zone Cu-c is characterised by 
consistently high values of alder pollen and a significant reduction in the 
pollen of grasses. Values for hazel-type pollen remain low but consistent, 
while those for oak appear to recover a little through the zone. Of interest is a 
slight expansion in values for the pollen of holly. The pollen count for ribwort 
plantain shows a decrease through the zone, but that for cereal-type pollen is 
marginally greater than in the previous or subsequent zones. The diversity of 
herb pollen remains similar to that in the lower zones (Cu-a; Section A5.8.2), 
including, in addition, pollen of knotgrass (Polygonum aviculare). Monolete 
fern spores continue to occur consistently, but values for polypody ferns 
decrease through the zone. Microcharcoal counts remain moderately high, but 
fungal spores show a decrease in both numbers and diversity. There is a slight 
increase in both deteriorated grains and reworked Carboniferous miospores at 
0.14 m. 

A5.8.7 Interpretation: the palynofloral changes show a reduction in grass pollen and 
further increase in alder pollen. The relative abundance of pollen of holly 
suggests that the climate was generally warmer than before, as this shrub is 
known to be thermophilous (Godwin 1994). Values for cereal-type pollen 
show slight increases when compared to the previous zone (Cu-b; Section 
A5.84), suggesting either arable cultivation or crop processing. Although 
knotgrass has been described from all sorts of open ground (Stace 2010), it has 
also been recorded in association with cereal growth (Behre 1981) and 
cultivated land (Gaillard 2007), and is present within this zone. Values for 
pollen of ribwort plantain drop through the zone and the fungal spores that 
host on animal dung also show a decrease, suggesting perhaps less pastoral 
activity than previously.  

A5.8.8 Pollen zone Cu-d (0.08-0.02 m), Description: rising values for grass pollen 
serve to distinguish this uppermost zone from the previous zone (Cu-c; Section 
A5.8.6). Pollen counts for ribwort plantain increase in the uppermost sample 
and those for cereal-type pollen decrease to nothing at the top of the zone. The 
occurrence of tree and shrub pollen remains similar to that described for Zone 
Cu-c (Section A5.8.6), but with a reduction in values for holly. Spores of 
bracken are particularly common within the topmost sample at 0.2 m. The 
fungal-spore assemblage is much reduced, although spores of Cercophora 
(HdV-112) are still present. Reworked Carboniferous microspores are also 
present, and moderate amounts of microcharcoal are recorded. 

A5.8.9 Interpretation: alder pollen decreases slightly as grasses increase, suggesting a 
further expansion of open areas relative to alder carr. Meadow plants, or those 
of hedgerows and waysides, continue to flourish, as indicated, for example, by 
pollen of daisy-types, dandelion-types, sedges, cinquefoils, buttercups, and 
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bedstraw. The records for cereal-type pollen decline to an absence within this 
zone, suggesting a cessation in cereal cultivation and/or processing on-site. 
Values for pollen of ribwort plantain increase slightly, suggesting pastoral 
activity. This is further supported by a consistent presence of the fungal spore 
Cercophora (HdV-112), which hosts primarily on animal dung (van Geel and 
Aptroot 2006). 

A5.9 CONCLUSIONS 

A5.9.1 The short monolith through the fills of a former palaeochannel shows some 
interesting palaeoenvironmental events, which may be interpreted in terms of 
human interaction with the landscape. Within the lowermost pollen zone, 
radiocarbon-dated to the early medieval period, there is evidence to support 
either arable cultivation or cereal processing nearby, as well as evidence for 
pastoral activity at the site. Although there were clearly significant open areas 
available for agricultural practices, a major portion of the landscape was also 
wooded, primarily by oak trees. 

A5.9.2 As time progressed, the oak trees appear to have been selectively targeted for 
clearance. Evidence from the palynological assemblages suggest that the dead 
oak may have been infected by fungi and possibly burnt for fuel. Alder-carr 
then developed on the open areas created by the clearance of the oak. Once 
established, alder-carr persisted within the palaeoenvironment for the duration 
of the period analysed, hazel-type scrub being consistently present, and rich 
grasslands with abundant herbs also continued to provide suitable grazing 
pastures. During the ‘warm phase’ (Cu-c), when pollen of holly increased, 
there is some suggestion that attempts at cereal cultivation may have become 
more significant than pastoral farming. This may correspond to the medieval 
climatic optimum between the mid-twelfth and mid-fourteenth centuries 
(Mann 2002). This situation appears to be reversed at the top of the diagram, 
as cereal-type pollen is no longer present and indicators of pastoral activity are 
recorded.  
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Plate 15  Stone-built walls/foundations forming the western walls of Room 10 of 
the seventeenth-century farmhouse at Ashes Farm (Site 35), looking 
south 

Plate 16 The cellar (Rooms 3/4) at Ashes Farm (Site 35), looking east, with the 
stone cupboard, and the later dividing wall and stone-shelved cupboard 

Plate 17 Cobble surface 609 at Ashes Farm (Site 35), looking west 

Plate 18 Room 1 at Ashes Farm (Site 35), looking east 

Plate 19 Cobble surface 610 at Ashes Farm (Site 35), looking west 

Plate 20 Wharton Hall, in a c 1939 photograph, showing the building’s north-
western aspect, garden wall, and fences 

Plate 21 The excavated remains of Wharton Hall (Site 70), showing the stone 
foundations of the hall, looking south-east 

Plate 22 Foundation trench 1197 at Wharton Hall (Site 70), looking north 

Plate 23 The eighteenth-century cellar, within the northern part of the Wharton 
Hall (Site 70), looking north-east 

Plate 24 The eighteenth-century extension and nineteenth-century additions, 
within the southern part of Wharton Hall (Site 70), looking north-west 

Plate 25 The nineteenth-century north/south dividing wall within the seventeenth-
century cellar at Ashes Farm (Site 35), which created Rooms 3 and 4, 
looking south 

Plate 26 Fireplace in Room 10 at Ashes Farm (Site 35), looking west 

Plate 27 Extract from the OS First Edition OS 6”:1 mile map, surveyed 1845-6, 
showing Ashes Farm 

Plate 28 Probable furnace 607 at Ashes Farm (Site 35), looking north 

Plate 29 Extract from the OS 1:2500 map, surveyed 1888-92, showing Ashes 
Farm 

Plate 30  Extract from the First Edition OS 6”:1 mile map, surveyed 1844-6, 
showing Wharton Hall 

Plate 31  Extract from the OS 1:2500 map, surveyed 1891, showing Wharton Hall 

Plate 32 Brick wall 1195, lining the internal face of stone wall 1120, at Wharton 
Hall (Site 70), looking west 
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Plate 33 Chamber 1262 and drain 1264 at Wharton Hall (Site 70), looking north-
east 

Plate 34 Brick wall 1179, built above earlier wall 1180, at Wharton Hall (Site 
70), looking north-east  

Plate 35 Cobble surface 1272 and well 1147 at Wharton Hall (Site 70), looking 
south-east 

Plate 36 Well 1147 at Wharton Hall (Site 70), looking south-east 

Plate 37 The shippon at Wharton Hall (Site 70), looking west 

Plate 38 Backscattered electron image - CUT5, whole sample 

Plate 39 Backscattered electron images - CUT5 

Plate 40 Backscattered electron image - CUT7, whole sample 

Plate 41 Backscattered electron images - CUT7 

Plate 42  Cut section through the biconvex slag block sampled as CUT13/14 

Plate 43  Backscattered electron image - CUT13, whole sample 

Plate 44 Backscattered electron images - CUT13 

Plate 45 Backscattered electron image - CUT14, whole sample 

Plate 46 Backscattered electron images - CUT14 

Plate 47 Backscattered electron image of the polished block, covering part of 
CUT16, and simplified sketch of the polished block 

Plate 48 Backscattered electron images – CUT16 

Plate 49 Cut surface through block sampled as CUT16 

Plate 50 Element mapping of sample CUT16 
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Figure 2: Ashes Farm (Site 35) and Cinder Hill (Sites 42N and 42S), with geophysical results



Figure 3: Cinder Hill (Site 42S)
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Figure 4: Roundhouse 812
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Figure 5: Sections through elements of Bronze Age roundhouse 812 



Figure 6: Structure 880 
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Figure 9: Plan of Cinder Hill (Site 42N) 
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Figure 10: Furnaces 588/581 and 722/720 





Figure 12: Overall plan of Wharton Hall (Site 70) 

13
15

14

1305





Fi
gu

re
 1

4:
 T

he
 so

ut
h-

ea
st

 e
nd

 o
f t

he
 W

ha
rto

n 
H

al
l s

ite
 (S

ite
 7

0)
  





Figure 16:  Probability distributions of the Bronze Age calibrated radiocarbon (AMS) assays from 
Cinder Hill (Site 42S)





Figure 18: Probability distributions of the calibrated radiocarbon (AMS) dates from 
palaeochannel 1305, Wharton Hall (Site 70) 



Figure 19: The modelled radiocarbon (AMS) assays relating to the Cinder Hill Bronze Age settlement 
(Site 42S)  



Figure 20: The modelled span of the Cinder Hill Bronze Age settlement (Site 42S)  
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Figure 21: Variation in composition of the olivine present in the analysed samples
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Figure 23: Binary elemental plots (normalised data by ERF) in atom% for bulk slag samples, showing 
various major elements plotted against atom% silicon
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Figure 26: Binary elemental plots (data by EDS) in atom% for sub-areas within slag samples, 
showing various major elements plotted against atom% silicon
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Figure 27: Binary elemental plots (data by EDS) in atom% for sub-areas within slag samples
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Plate 1:Part of Bronze Age roundhouse 812 at Cinder Hill (Site 42S) pre-excavation, looking east

Plate 2: Bronze Age roundhouse 812 at Cinder Hill (Site 42S) post-excavation, looking north-east.
Upright timbers have been positioned within the postholes of the house



Plate 3: Posthole 917 following half-sectioning, looking east. Post-pipe 919 is visible as a dark stain

Plate 4: Postholes 964 and 869 in the porch of the roundhouse , following half-sectioning, looking
south



Plate 5: Drip-gully 970, after partial excavation, looking north

Plate 6: Posthole structure 880, pre-excavation, looking north-west



Plate 7: Postholes 836, 839, and 841, following half-sectioning, looking south-west

Plate 8: Furnace chamber 588 at Cinder Hill (Site 42N), looking south-west



Plate 9: Furnace 722 and tapping/rake-out pit 720 at Cinder Hill (Site 42N), looking north

Plate 10: Charcoal clamp 864 at Cinder Hill (Site 42S), looking south-west



Plate 11: Ore-roasting pit 856 at Cinder Hill (Site 42S), looking north-west

Plate 12: Gully 700 at Cinder Hill (Site 42N), looking north-east



Plate 13: A reconstructed medieval furnace, perhaps comparable in form to those found at Cinder Hill



Plate 14: The Ashes Farm site (Site 35), looking south-west

Plate 15: Stone-built walls/foundations forming the western walls of Room 10 of the seventeenth-
century farmhouse at Ashes Farm (Site 35), looking south



Plate 16: The cellar (Rooms 3/4) at Ashes Farm (Site 35), looking east, with the stone cupboard
(background), and the later dividing wall and stone-shelved cupboard (centre)

Plate 17: Cobble surface 609 at Ashes Farm (Site 35), looking west



Plate 18: Room 1 at Ashes Farm (Site 35), looking east

Plate 19: Cobble surface 610 at Ashes Farm (Site 35), looking west



Plate 20: Wharton Hall, in a c 1939 photograph, showing the building’s north-western aspect, garden
wall, and fences

 

Plate 21: The excavated remains of Wharton Hall (Site 70), showing the stone foundations of the hall,
looking south-east



Plate 22: Foundation trench 1197 (foreground) at Wharton Hall (Site 70), looking north

Plate 23: The eighteenth-century cellar, within the northern part of the Wharton Hall (Site 70), looking
north-east



Plate 24: The eighteenth-century extension (background) and nineteenth-century additions
(foreground) within the southern part of Wharton Hall (Site 70), looking north-west

Plate 25: The nineteenth-century north/south dividing wall within the seventeenth-century cellar at
Ashes Farm (Site 35), which created Rooms 3 and 4, looking south



Plate 26: Fireplace in Room 10 at Ashes Farm (Site 35), looking west

Plate 27: Extract from the OS First Edition OS 6”:1 mile map (Sheet 94),
surveyed 1845-6, showing Ashes Farm



Plate 28: Probable furnace 607 at Ashes Farm (Site 35), looking north

Plate 29: Extract from the OS 1:2500 Lancashire sheet XCIV.12,
surveyed 1888-92, showing Ashes Farm



Plate 30: Extract from the First Edition OS 6”:1 mile map (Sheet 95), surveyed 1844-6,
showing Wharton Hall

Plate 31: Extract from OS 1:2500 Lancashire sheet XCV.9, surveyed 1891,
showing Wharton Hall



Plate 32: Brick wall 1195, lining the internal face of stone wall 1120, at Wharton Hall (Site 70),
looking west



Plate 33: Chamber 1262 and drain 1264 at Wharton Hall (Site 70), looking north-east



Plate 34: Brick wall 1179, built above earlier wall 1180, at Wharton Hall (Site 70), looking north-east



Plate 35: Cobble surface 1272 and well 1147 at Wharton Hall (Site 70), looking south-east

Plate 36: Well 1147 at Wharton Hall (Site 70), looking south-east



Plate 37: The shippon at Wharton Hall (Site 70), looking west

Plate 38: Backscattered electron image - CUT5, whole sample



Plate 39: Backscattered electron images - CUT5:  a) Site 1. Scalebar 500 µm; b) Site 2. Scalebar
1000 µm; c) Site 3b. Scalebar 25 µm; d) Site 3. Scalebar 500 µm; e) Site 4. Scalebar 100 µm; f) Site 5.

Scalebar 100 µm; g) Site 5b. Scalebar 10 µm



Plate 40: Backscattered electron image - CUT7, whole sample

Plate 41: Plate 4: Backscattered electron images - CUT7: a) Site 1. Scalebar 500 µm; b) Site 2.
Scalebar 500 µm



Plate 42: Cut section through the biconvex slag block sampled as CUT13/14

Plate 43: Backscattered electron image - CUT13, whole sample



Plate 44: Backscattered electron images - CUT13: a) Site 1. Scalebar 500 µm; b) Site 2. Scalebar
1000 µm; c) Site 3. Scalebar 250 µm; d) Site 4. Scalebar 50 µm; e) Site 5. Scalebar 500 µm; f) Site 6.

Scalebar 100 µm; g) Site 7. Scalebar 500 µm



Plate 45: Backscattered electron image - CUT14, whole sample

Plate 46: Backscattered electron images - CUT14: a) Site 1. Scalebar 500 µm; b) Site 2.
Scalebar 100 µm; c) Site 3. Scalebar 250 µm; d) Site 4. Scalebar 35 µm



Plate 47: Lower: backscattered electron image of the polished block covering part of CUT16
equivalent to the left half of Plate 49. White box indicates area of element mapping (see Pl 50). Upper:
simplified sketch of the polished block, showing the wustite-rich slag in blue and the metallic iron and

secondary iron oxides white



Plate 48: Backscattered electron images – CUT16: a) area in upper right of block (Pl 47) showing
contact of dense iron zone (left) with wustite-dominated slag (right). Scalebar 100 µm; b) area in lower
centre of block (Pl 47), showing reaction texture between metallic iron and extremely wustite-rich slag.

Scalebar 100 µm



Plate 49: Cut surface through block sampled as CUT16. The metallic iron has a surface tarnish giving
a golden colour



Plate 50: Element mapping of sample CUT16. For location see Plate 47
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