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Non Technical Summary

ASE Ltd was commissioned to excavate two Q-pits in Ecclesall Woods, Sheffield. The excavations
were undertaken in August 2005 and June 2006 and constituted part of a community-based project
funded by a Local Heritage Initiative grant. It was carried out by a group of volunteers from the
Friends of Ecclesall Woods under the supervision of a consultant archaeologist. Training in excavation
techniques and archaeological recording was delivered during the course of the project. Two Q-pits
were selected, the first a simple typical Q-pit (Q-pit 102) in Woodland 2, the second a similar Q-pit (Qpit 99) in Woodland 1 that would appear to have been re-used for coke production.
Q-pits are thought to have been associated with the production of white coal (kiln-dried wood).
White coal, mixed with charcoal, was used as fuel in water-powered lead smelting hearths between
1575 and the mid eighteenth century. Neither of the excavated Q-pits could be dated. One of the Qpits (Q-pit 99), appeared to have been re-used as a temporary shelter. A half penny and a glass bottle
stopper dated 1913 and 1919 respectively were found amongst a dump of post mediaeval or modern
glass, pottery and iron associated with this shelter. Whilst these artefacts provide an upper limit for
the date of the Q-pit, the Q-pit was considered to have been built considerably earlier.
Both of the Q-pits comprised a rectangular pit, approximately 2m by 3m, lined with stone. This pit
was cut into the side of a shallow slope. The front edge and sides of the pit were built up to the same
height as the back of the pit by creating a bank of upcast earth and stone. The material for this bank
was presumably taken from the pit itself. A stone-lined channel or flue was constructed at the lowest
point of the bank. In both instances, the base of the rectangular pit was approximately 0.75m lower
than the flue. Parallels can be made with unenclosed corn-drying kilns. Wood was placed above the
rectangular pit on a series of cross-timbers placed directly upon the top of the pit.
A fire was lit either in the base of the rectangular pit or, more likely, the entrance to the flue.
Evidence of heating was identified in the flue of the Q-pit (Q-pit 99) in Woodland 1. The remnants of
a fire were found immediately below the entrance to the flue. A deposit of burnt clay and shale was
also found below the entrance of the flue. This deposit was thought to be associated with the use or
reuse of the structure for the purposes of roasting iron ore. Coke suitable for this purpose was
recovered in the immediate vicinity of the area of burnt clay and shale. Further work is required in
order to better understand the use and mode of operation of Q-pits in Ecclesall Woods.
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1.

Introduction

1.1.

Location, Geology and Topography
Ecclesall Woods (centred on NGR SK 324 825) are located approximately 1km to the south
east of Whirlow, Sheffield, South Yorkshire (Figure 1). The woods are situated on the steep
slope above Abbeydale Road South and are cross cut by a series of streams that flow into the
River Sheaf. They are comprised of three areas of woodland (Woodlands 1, 2 and 3),
separated by Abbey Lane and Whirlow Dale Road, each of which is subdivided into a series
of discreet compartments for management purposes (Compartments A to K). The solid
geology of Ecclesall Woods lies within the Lower Coal Measures and is characterised by a
series of sandstones and mudstones (British Geological Survey 1974). Two coal seams
outcrop within the woods: one to the north of Abbey Lane, the other towards the southern
extent of the woodland. With the exception of localised deposits of post-glacial alluvium
along the course of Limb Brook, the overlying drift geology and soils have not been
characterised.

1.2.

Project Background
Survey work by Sheffield Hallam University (Ardron and Rotherham 2001) and a desk-based
assessment by the University of Manchester Archaeological Unit (Arrowsmith 1999) has gathered
a great deal of evidence for the antiquity and preservation of features of archaeological
importance in Ecclesall Woods. This evidence was collated with the assistance of a
Millennium Festival Award for All Committees and a series of priorities were identified for
further research (Bevan 2001). These priorities included a detailed survey of the hilltop
enclosure and field system in Woodland 3 and a rapid assessment of Q-pits, both of which
were carried out as part of a community-based project funded by a grant from the Local
Heritage Initiative (Gowans and Pouncett 2002, 2003).
Following the success of this project, a second application was submitted to the Local Heritage
Initiative (LHI) for further work at Ecclesall Woods. This application was successful and a
grant was awarded to:
1.

Carry out a detailed survey of a second enclosure in Woodland 1;

2.

Excavate one or more of the Q-pits included in the rapid assessment;

3.

Extend the survey of the field system associated with the hilltop enclosure.

One of the conditions of the grant was that a significant part of the work would be carried out
using volunteers and community involvement. This report relates to the second element of
the work.
1.3.

Archaeological Background
The historical and archaeological significance of Ecclesall Woods is well documented (Hart
1990; Hart 1993). Evidence for prehistoric activity includes a Mesolithic scraper (Hart 1993)
and an example of cup and ring rock art (Barnatt and Firth 1983). Romano-British activity has
been recorded at a number of sites, the most notable of which is a curvilinear earthwork and
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counterscarp bank forming part of a hilltop enclosure. Ecclesall Woods lie on the former
boundary between the Anglo-Saxon kingdoms of Mercia and Northumbria (Parker 1985).
Whilst a number of linear earthworks within the woodland have been associated with this
boundary, these earthworks are more likely to be associated with the mediaeval deer park
created by Robert de Ecclesall in 1319. Coppice with standards management is thought to
have taken place at Ecclesall Woods from the sixteenth century onwards. Features associated
with allied industries such as charcoal burning and white coal production have been
identified within the woods. Two water mills are also recorded at Ecclesall Woods, one of
which was recorded as a lead smelting mill in a document dated 1674 (Crossley 1989). In
1752 Ecclesall Woods were subsumed into the estates of the Marquis of Rockingham.
Subsequently, the woods were exploited for their mineral resources and extensive evidence
for coal mining and ganister quarrying has been recorded.
Over one hundred Q-pits have been recorded in Ecclesall Woods (Arrowsmith 1999, Ardron
and Rotherham 2001). A rapid survey of these features was carried out between January 2003
and September 2003 as part of a community-based project funded by a grant from the Local
Heritage Initiative (Gowans and Pouncett 2003).
This survey greatly improved
understanding of the variability in form of Q-pits. A preliminary typology was proposed on
the basis of the survey. Each of the Q-pits was classified on the basis of its morphology as
either simple or complex features, further differentiating between typical, tongued, leated or
double variants (Figure 2). Analysis of the physical attributes and distribution of the
resultant classes of Q-pit was carried out. Further investigation, however, was considered
necessary in order to understand the purpose(s) for which these features were used and
excavation of a variety of Q-pits was recommended. Two Q-pits were selected as part of an
initial phase of investigation, the first a simple typical Q-pit (Q-pit 102) in Woodland 2, the
second a similar Q-pit (Q-pit 99) in Woodland 1 that would appear to have been re-used for
coke production.
1.4.

Woodland Industries
Woodland industries and associated management regimes have been documented in South
Yorkshire from the twelfth century onwards (Jones 2003). A deed granting rights to collect
dead wood in Kimberworth to fuel smelting hearths was dated 1161. Similar deeds were
issued in 1462, 1496 and 1649 granting permission variously to: 'cole' the underwood in the
Gleadless Valley; fell coppice in Hutcliffe Wood to produce charcoal for smelting; and, to
collect fodder, earth and ferns to cover charcoal stacks in Ecclesall Woods. Woodland
management in the form of coppicing was practised in order to ensure both the longevity of
woodlands and a regular supply of wood. Coppicing was carried out on a cycle of anywhere
between 2 or 3 years and 25 years, depending on whether the coppiced wood was required
for basket making or for use as pit props.
Wood for charcoal burning was cut into 4ft lengths and stacked in piles 8ft long and 4ft high
(Ibid.). These piles were knowns as cords and each contained approximately 2 tonnes of wood.
The local iron industry required vast quantities of wood for charcoal. In 1657, Lionel Copley,
an Ironmaster from Rotherham, entered into a ten year contract with the 2 nd Earl of Strafford
to cut a 1,000 cords of a year (i.e. 20,000 tonnes of unprocessed cordwood). Likewise, the
former ironworks on the site of Wortley Low Forge and Rod Rolling Mill, recorded in a deed
dated 1621, consumed 200 tons of charcoal (≈ 203 tonnes of processed cordwood) from local
woodlands per year (Gowans and Pouncett 2005, p.23). Large tracts of woodland would
consequently have been coppiced to meet this demand.
Charcoal production is well documented. A charcoal stack was created on a level area of
ground or an artificial platform. Large numbers of charcoal burning platforms – circular
platforms, approximately 9m in diameter, cut into the side of a shallow slope with an apron
of spoil downslope – have been recorded in ancient woodlands in Sheffield (Pouncett 2001a,
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2001b). Extensive evidence of charcoal burning has also been identified in Ecclesall Woods
(Arrowsmith 1999, Ardron and Rotherham 2001, Bevan 2001)
Charcoal stacks were created using one of two methods, either by constructing a triangular
frame formed by a stack of short billets or by driving a central stakes into the ground. The
latter method was commonly used in the Lake District. Once the stack had been created the
stake was removed to create a flue. Cordwood lengths were stacked on end against the frame
or stake, creating a 'pudding'-shaped mound approximately 15ft in diameter. The stack was
covered with straw, grass, bracken, turf and later dust and ash to exclude air. A fire was the
lit beneath the stack and left to burn. Charcoal burns lasted between two and ten days, and
typically took place between April and November. Iron works were often seasonal. Many of
these works also relied on water power and were operated during the dry season only
(Gowans and Pouncett 2005, Appendix I).
In contrast to charcoal burning, the production of white coal is poorly documented. White
coal (kiln-dried wood) was used as fuel in water powered lead smelting hearths between 1575
and the mid eighteenth century (Jones 2003). Kiln-dried wood burns both more predictably
and at a higher temperature than greenwood. It is mixed with charcoal during smelting to
reduce the temperature in order to eliminate the evaporation of lead. Demand for kiln-dried
wood ceased in the eighteenth and nineteenth centuries with the advent of coal fired
reverbatory furnaces.
White coal is thought to have been produced in structures known locally as Q-pits. The term
'Q-hole' was used in 1951 with reference to earthworks in Oakes Park, Norton, Derbyshire
(Timperley 1951). Q-pits are traditionally defined as circular pits, between 3 and 5m in
diameter, cut into the side of shallow to moderate slopes. They are associated with banks of
upcast earth, downslope, with a dip or 'entrance' at the lowest point – the tail of the 'Q'. The
rapid survey of the Q-pits in Ecclesall Woods, however, identified considerable variability in
form (Gowans and Pouncett 2003). This variability is presumably the product of different
methods of construction or modes of operation.
Perceived wisdom would appear to suggest that greenwood (possibly cordwood) was
stacked on a series of cross-timbers placed above the pit. Q-pits are commonly found in
association with dammed ponds – possibly constructed to retain surface water in order to
soak the cross-timbers. A fire was then lit in the base of the pit in order to dry the wood. The
dip in the bank or 'entrance' is presumed to have acted as a flue, providing updraught to
maintain the fire.
Alternative functions have been suggested. Account books for 1733 held in the Wentworth
Woodhouse Muniments refer to sinking of a 'Coalpit' and burning 'Coaks' in Ecclesall Woods
(Smyllie 1990). Coke has been found in the immediate vicinity of several of the Q-pits within
the woodland, including Q-pit 99 in Woodland 1, leading to the suggestion that these
structures may have been used, or reused, to produce coke. Coke is produced by heating coal
to remove any impurities so that it burns more predictably. Whilst the process of producing
coke from coal is similar to that for producing white coal from greenwood, coke production
requires a fire that burns at a much higher temperature.

2.

Aims and Objectives
The aims and objectives of the excavation of the Q-Pits were:
•
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3.

•

To provide baseline conditions for assessment of the typology of Q-pits suggested as
a result of the initial survey;

•

To ascertain how these structures were operated and to ascertain whether variations
in earthwork morphology reflect different methods of construction ;

•

To identify whether the Q-pit (Q-pit 99) in Woodland 1 was (re-)used or modified for
the purposes of metalworking or the production of coke.

Methodology
Excavation of the Q-pit (Q-pit 102) in Woodland 2 and the Q-pit (Q-pit 99) in Woodland 1 was
carried out in accordance with the methodology outlined in the project design (Pouncett 2005,
2006). It was undertaken by a group of community volunteers under the supervision of a
consultant archaeologist. Training in excavation techniques and archaeological recording was
provided on the job. The excavations took place in August 2005 and June 2006 respectively.

3.1.

Micro-Contour Survey
Micro-contour surveys were carried out after leaf litter and fallen trees or branches had been
cleared from the ground surface, and at the full extent of excavation. These surveys were
carried out in order to enable comparison of the surface morphology and final form of the Qpits and to enable improved visualisation of the earthworks associated with the structures.
Spot heights were taken at 0.5m intervals on the site grid using a Nikon DTM 330 total station.
The resultant height data was interpolated to generate digital elevation models (DEMs) – a
continuous surface representing elevation – using Vertical Mapper. DEMs with a 0.05m
resolution were generated using kriging - an optimal interpolation technique that respects
values at sample locations and provides an estimate of the accuracy of the interpolated
surface. Block kriging (blocks 1m by 1m) was used to smooth the survey data.

3.2.

Magnetic Susceptibility
Magnetic susceptibility readings were also taken after leaf litter and fallen trees or branches
had been cleared from the ground surface, and at the full extent of excavation. Locations with
higher magnetic responses than those for the surrounding area may indicate either burning
(i.e. the locus of a fire or heat source) or metaliferous input (i.e. evidence of former industrial
activity). Readings were taken at 0.5m intervals on the site grid using a Bartington MS2
magnetic susceptibility meter with an MS2 F-sensor (probe). The resultant K responses were
interpolated to generate continuous surfaces representing magnetic susceptibility using
Vertical Mapper. Continuous surfaces with a resolution of 0.05m were generated using inverse
distance weighting (IDW). IDW is not an optimal interpolation technique, consequently
interpolated values at sample locations will be different to the values of the original readings
taken in the field.

3.3.

Augering
Profiles through the deposits associated with the Q-pit (Q-pit 99) in Woodland 1 were
obtained by augering. Vandalism prevented excavation of the Q-pit in August 2005. This
provided the opportunity to test the efficacy of augering. Excavation is both time consuming
and destructive. The use of augering would enable rapid investigation of a large number of
Q-pits with minimal damage or disturbance. A gouge auger was used to obtain depths and
descriptions of deposits from a series of boreholes at 1m intervals along two perpendicular
transects (Transect 1 and 2) across the interior of the Q-pit.
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3.4.

Excavation
Leaf litter and fallen trees or branches were cleared from the surface of the site. A site grid
was established using a Nikon DTM 350 total station. Quadrants were set out, with baulks
25cm wide, in order to provide two continuous, perpendicular sections across the features.
Each quadrant was excavated by hand. Additional trenches were excavated beneath the
'entrances' to the Q-pits or to investigate areas of high magnetic susceptibility. A slot, 1m
wide, was also excavated across the bank associated with Q-pit 102.

3.5.

Sampling
Bulk samples were taken from appropriate deposits or layers. Samples were taken from the
deposit of ash and charcoal to the rear of the Q-pit (Q-pit 102) in Woodland 2 and the deposit
of burnt shale and clay and underlying layer of mixed reddish brown sandy clay and shale
below the 'entrance' of the Q-pit (Q-pit 99) in Woodland 1. None of these samples was
processed. All three have been temporarily retained. Additional samples were taken for
magnetic susceptibility and radiocarbon dating. Eight samples were recovered from the Q-pit
(Q-Pit 99) in Woodland 1 for magnetic susceptibility. These samples were sent to Liverpool
University for processing. No viable samples were collected from the Q-pits for radiocarbon
dating. None of the charcoal retained for the purposes of radiocarbon dating was derived
from deposits directly associated with the use of the structures. These samples were not
processed and have been temporarily retained.

3.6.

Recording
A written record was compiled using a pro forma recording system. All archaeological
features and deposits were recorded using individual context sheets. Plans of each Q-pit,
showing the locations of any archaeological features or deposits, were produced at a scale of
1:20. Detailed plans and sections of individual features or deposits were drawn at a scale of
1:10. A full photographic record was compiled and comprised three formats, namely black
and white negative, colour transparency and high resolution digital stills. Levels related to
the Ordnance Datum were taken for all plans and sections.

4.

Woodland 2 (Q-Pit 102)
Q-Pit 102 was located on a shallow south-east facing slope, at a height of approximately
150mOD, at the western end of Woodland 2. It lay immediately to the south of the modern
footpath between Abbey Lane and Whirlowdale Road and formed part of the heritage trail
established within Ecclesall Woods in 2001.

4.1.

Pre-Excavation
The micro-contour survey carried out after the removal of leaf litter and fallen trees and
branches suggested that the Q-pit comprised a sub-circular or sub-rectangular pit,
approximately 3.75m by 2.75m and 0.35m deep, with shallow to moderate sloping sides and a
concave base (Figure 3). This pit was associated with a bank, approximately 2.25m wide and
0.50m high, downslope. A dip or 'entrance' was identified at the lowest point of the bank to
the south-east of the pit. Approximately half of the Q-pits included in the rapid assessment
had south-east facing 'entrances' (Gowans and Pouncett 2003). The orientation of Q-pit
'entrances' was strongly correlated with aspect i.e. the direction of slope. No magnetic
anomalies were identified within the interior of the Q-pit or below the 'entrance'. An area of
high magnetic susceptibility, with K responses in excess of 225, was identified to the southwest of the Q-pit.
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4.2.

Methods Statement
An area, approximately 9.00m square, centred on the Q-pit was excavated by hand (Figure 4,
Plate 1). This area was sub-divided into four quadrants (Quadrants A to D), separated by
0.25m wide baulks set out to establish two perpendicular sections - a longitudinal section
from the back of the Q-pit to the 'entrance' and a lateral section from one side of the Q-pit to
the other (Figure 5). It extended beyond the rubble bank to include the area immediately
adjacent to the Q-pit. The southern and eastern corners of the excavated area were adjusted
in order to avoid damage to the root systems of two large trees. Two additional trenches
(Trenches 1 and 2), each 3m long and 1m wide, were excavated in Woodland 2– one (Trench
1) below the 'entrance' and the other across the area of high magnetic susceptibility to the
south-west of the Q-pit. A slot, approximately 1m wide, was also excavated across the bank
associated with the Q-pit.

4.3.

Stratigraphic and Structural Sequences
The Q-pit comprised a rectangular pit (pit [006]) with steep sloping sides and a flat or slightly
uneven base (Plate 2). This pit, approximately 2.15m long and 1.95m wide, was cut into the
side of the natural slope to a depth of 0.45m. To the south-east, the front edge of the pit
(downslope) had been built up by creating a bank of upcast sandy clay and gritstone up to
0.50m high (Plate 3). This bank would appear to have been built directly upon the clay
subsoil. No turf line or scorching was identified beneath the bank, suggesting that the site
had been deturfed before the Q-pit was constructed. The bank was constructed from sandy
clay and gritstone (deposit (007)), derived from the excavation of the rectangular pit.
A channel, the 'entrance', had been created at the lowest point of the bank. This channel, 3m
in length and 0.75m wide at it's narrowest point, was thought to have acted as a flue. The
base of the rectangular pit was over 0.75m lower than the flue. Several flat slabs of unhewn
gritstone were embedded in the clay subsoil along the southern edge of the channel. These
slabs, arranged end to end, were thought to have formed the basal course of a low drystone
wall. The sides and base of the rectangular pit were also thought to have been lined with
stone. A large number of flat slabs of unhewn gritstone (deposit (005)) were found within the
base of the pit (Plate 4). These slabs appeared to have been dumped in the base of the
rectangular pit after the Q-pit had gone out of use. None of the slabs were found in situ.
One of the slabs of gritstone had been magnetically enhanced and was consequently thought
to have been heated. This slab was found on the edge of the rectangular pit, towards the rear
(north-west) of the Q-pit. Charcoal and ash from a comparatively recent fire was found
directly above the slab. Whilst gritstone is diamagnetic, the piece of gritstone from the rear of
the Q-pit would appear to suggest that it can still be magnetically enhanced when heated. No
evidence of a fire or heat source was found in the base of the rectangular pit or at the entrance
to the flue. None of the gritstone slabs had been magnetically enhanced or showed signs of
burning. Similarly, the clay subsoil did not appear to have been heated. The clay could
potentially have been insulated from heat by the gritstone lining of the rectangular pit and
flue.
The rectangular pit was filled by a layer of dark brown sandy loam (layer (004)). This deposit
was locally overlain in Quadrant A by a layer of light to mid reddish brown clay and sandy
loam (layer (003)) derived from the collapse of the edges of the rectangular pit and slumping
of the bank of upcast sandy clay and gritstone (Plate 5). The upper levels of the pit were filled
by a layer of leaf mould (layer (002)). This deposit was difficult to differentiate from the
primary fill of the pit in Quadrants B, C and D. The surface of the site was covered by a layer
of leaf litter and fallen branches (layer (001)) up to 0.15m deep.
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No significant archaeological features or deposits were identified in Trenches 1 and 2. The
area of higher magnetic susceptibility to the south-west of the Q-pit was confined to the
upper levels of the topsoil. It was thought to be associated with later activity. Charcoal and
ash from a series of fires was identified nearby. A discrete dump of ash and charcoal (deposit
(008)) approximately 2.00m in diameter and 0.15m high, was identified immediately to the
north in Quadrant B. This deposit was thought to have been derived from either a fire
associated with the area of higher magnetic susceptibility or material derived from cleaning
out the interior of the Q-pits between 'firings'.
A second area of high magnetic susceptibility, with K responses in excess of 500, was
identified to the north-west of the Q-pit in Quadrant C. The subsoil in this area was thought
to have been heated by material 'raked' out from the interior of the Q-pit whilst hot. High
magnetic responses reflect the iron content of the ferruginous clay.
4.4.

Artefacts
Only one artefact, part of the stem of a broken clay, was found during the course of the
excavation. This piece of clay pipe was found within the upper levels of the primary fill of
the rectangular pit (layer (004)). The bowl of the clay pipe was missing. No stamps,
impressions or distinguishing features were visible on the stem and the piece of clay pipe
could not be dated with any degree of certainty.

4.5.

Samples
Several pieces of charcoal were retained from the upper levels of the primary fill of the
rectangular pit in Quadrant B (layer (004)). This material is not directly associated with the
use of the structure and is most likely associated with more recent activity (e.g. fires) noted
during the course of the excavation. A bulk sample was also taken from the dump of ash and
charcoal (layer (008)) to the south-west of the Q-pit. This material contained an abundance of
charcoal flecks. Although this material could have been dumped from the interior of the Qpit, it could not be directly associated with the structure. None of these samples was
considered to be of assistance in dating the Q-pit.

5.

Woodland 1 (Q-Pit 99)
Q-Pit 99 was located on a shallow east north-east facing slope, at a height of approximately
165mOD, at the western end of Woodland 1. It lay just to the east of the modern footpath that
runs parallel to Abbey Lane. Several pieces of coke were found amongst a layer of burnt clay
and shale immediately to the north-east of the Q-pit, in the area downslope from the
'entrance'. The Q-pit formed part of a double (adjacent) Q-pit. Excavation was confined to
the southernmost Q-pit. The northern Q-pit was covered by a fallen tree. Ancillary features,
including a series of quarry pits, were noted in the immediate vicinity of the site.

5.1.

Pre-Excavation
The micro-contour survey carried out after the removal of leaf litter and fallen trees and
branches suggested that the Q-pit comprised a sub-rectangular pit, approximately 4.00m by
3.50m and 0.30m deep, with moderate to steep sloping sides and a concave base (Figure 6).
This pit was associated with a bank, approximately 4.00m wide and 1.10m high, downslope.
The north-western edge of the bank merged with the bank associated with the adjacent Q-pit.
A dip or 'entrance' was identified at the lowest point of the bank to the north-east of the pit.
Two perpendicular profiles across the deposits associated with the Q-pit were obtained using
a gouge auger. Borehole logs are included in Appendix A. The profiles obtained by augering
correspond well with the excavated sections.
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An area of high magnetic susceptibility, with K responses of up to 518, was identified below
the 'entrance' of the Q-pit. Pieces of coke were recovered from this area during the course of
the auger survey (Transect 1, Boreholes 9 and 11). A second, more localised, area of high
magnetic susceptibility, with K responses between 125 and 173, was identified at the southeast corner of the Q-pit. Pieces of slag were recovered from the boreholes located closest to
this area (Transect 1, Boreholes 4 and 5 and Transect 2, Boreholes 3 to 6). Similar areas of high
magnetic susceptibility were identified on the associated bank, immediately to the north of
the 'entrance'.
5.2.

Methods Statement
An area, 4.75m long and 6.00m wide, centred on the Q-pit was excavated by hand (Figure 7,
Plate 6). This area was sub-divided into four quadrants (Quadrants A to D), separated by
0.25m wide baulks set out to establish two perpendicular sections - a longitudinal section
from the back of the Q-pit to the 'entrance' and a lateral section from one side of the Q-pit to
the other (Figure 8). An additional area, 3.25m by 6.00m, immediately to the north-east was
cleaned by hand. A trench (Trench 1), 3m long and 1m wide, was excavated below the
'entrance' to the Q-pit.

5.3.

Stratigraphic and Structural Sequences
The Q-pit comprised a rectangular pit (pit [006]) with vertical sides and a flat base (Plate 2).
This pit, approximately 2.75m long and 2.90m wide, was cut into the side of the natural slope
to a depth of 0.45m. To the north-east, the front edge of the pit (downslope) had been built up
by creating a bank of upcast clay and shale up to 0.90m high. A channel, the 'entrance', had
been created at the lowest point of the bank. This channel, 3.75m in length and
approximately 0.90m wide, was thought to have acted as a flue. The base of the rectangular
pit was over 0.75m lower than the flue. Again, air from the flue would not have come in
direct contact with a fire lit in the base of the pit and is instead likely to have been drawn
along the flue creating a convection current to dry material place above the pit.
A series of flat gritstone slabs (surface (008)) were identified at the base of the rectangular pit
(Plate 7). These slabs were laid end to end directly on the clay subsoil. They appeared to
form part of a flagged surface. A drystone wall (wall [007]), 2.05m long and up to 8 courses
(0.90m) high, had been built to retain the south-west edge of the rectangular pit (Plate 8). This
wall, constructed from flat unhewn slabs of gritstone packed with smaller pieces of stone,
appeared to have formerly extended along the front (north-eastern) edge of the rectangular
pit. Cross-timbers were thought to have been placed directly upon the upper course of the
wall to create a platform on which to stack to stack material above the base of the pit. No
sockets or slots to seat cross-timbers were identified along the surviving section of the
retaining wall.
The physical relationship between the flagged floor and the retaining wall could not be
determined. Several of the slabs thought to form part of the gritstone floor appeared to abut
stones that formed part of the basal course of the wall. The south-western part of the flagged
floor and retaining wall, towards the rear of the Q-pit, in Quadrants B and C had been
disturbed by later activity (Plates 9 and 10). Slabs of gritstone derived from the collapse or
demolition of the retaining wall were found above the flagged surface. A large block of
gritstone was found amongst these slabs in Quadrant B.
A piece of gritstone with a K response of 400 was embedded in the clay subsoil at the base of
the flue, close to the edge of the rectangular pit. This piece of gritstone was magnetically
enhanced and was thought to have been heated. It would appear to suggest that any fire was
located outside the Q-pit. No evidence of a fire or heat source was identified in the base of
the rectangular pit. None of the gritstone slabs had been magnetically enhanced or showed
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signs of burning. A localised area of high magnetic susceptibility was identified in the centre
of the pit. This corresponded to a single K response from an iron object embedded in the
intersection of the baulks. A second area of high magnetic susceptibility at the back of the Qpit in Quadrants B and C was also attributed to an iron object embedded in the baulk.
A localised deposit of dark brown clay loam (layer (006)) was identified along the southeastern and south-western edges of the rectangular pit in Quadrants B and C. This deposit
was overlain by a layer of dark brown sandy clay (layer (004)). The higher clay content of the
localised deposit found in Quadrants B and C possibly represented material washed into the
base of the pit from the side of the associated bank. A large dump of modern glass, pottery
and ferrous metal, including two rolls of fencing wire, was identified towards the rear of the
Q-pit in Quadrants B and C. The modern dump and upper levels of the rectangular pit were
filled by a layer of leaf mould (layer (002)), overlain by a layer of leaf litter and fallen branches
(layer (001)) up to 0.15m deep.
Brick rubble and corrugated iron were found within the modern dump (Plates 11 and 12).
These materials were tentatively thought to have been used to construct a makeshift shelter
built within the Q-pit. Charcoal and ash associated with a series of fires were found nearby.
A bottle stopper from the Exchange Brewery dated 1919 and a small leather purse containing
a half penny dated 1913 were found amongst the dump of glass, pottery and iron. The back
edge of the rectangular pit had been dug out. A localised deposit of reddish brown clay loam
(layer (003) was identified towards the rear of the Q-pit in Quadrants B and C. This deposit
was thought to have been formed by slumping after the removal of the drystone retaining
wall.
An area of high magnetic susceptibility, with K responses of up to 740, was identified
immediately to the north-east of the Q-pit. A deposit of burnt clay and shale (deposit (010))
was found in this area in Trench 1. This deposit was underlain by a mixed layer of reddish
brown sandy clay and shale (layer (011)) containing a small quantity of coke. A layer of ash,
charcoal and burnt clay (layer (012)) was found on the surface of the clay subsoil beneath the
mixed deposit. This deposit was consistent with in situ burning. It was located directly in
front of the entrance to the flue and added weight to the suggestion that material placed in
the Q-pit was dried by a fire lit outside the Q-pit rather than in the base of the rectangular pit.
5.4.

Artefacts
A large quantity of late nineteenth or twentieth century glass, pottery and ferrous metal was
recovered during the course of the excavation of the Q-pit (W-pit 99) in Woodland 1, along
with small quantities of slag and coke. The vast majority of the glass, pottery and ferrous
metal was derived from the dump of material associated with the possible re-use of the site as
a temporary shelter. Approximately 10% of this material (a representative sample) was
retained for analysis and is listed in Appendix B.
Twelve pieces of clear bottle glass, including the base of a rectangular bottle from Quadrant A
and the necks of two bottles, one of which had a screw top, from Quadrant B; two sherds of
white-glazed earthenware; and, a small quantity of coal and coke were found amongst the
leaf litter covering the surface of the site (layer (001)). Nineteen further pieces of clear bottle
glass, including a complete medicine bottle with “Tablespoon” measures labelled on one
surface and a bottle neck marked “Rider Wilson's Table Waters Limited/Sheffield”; three
pieces of light green bottle glass; three lengths of steel wire; and, two broken fragments of
dressed stone were found within the upper levels of the leaf mould (layer (002)) in Quadrant
B. A large number of modern bricks were also found in this deposit. Five of these bricks
were retained, including a frogged brick from the Stairfoot brickworks in Wombwell,
Barnsley, a fire brick and a machine pressed brick with incised parallel grooves. A piece of
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corroded iron and a length of steel wire were recovered from the leaf mould (layer (002)) in
Quadrants B and C respectively.
A pair of iron tongs, an iron plate and three pieces of unidentified corroded iron were found
in the localised deposit of reddish brown clay loam (layer (003)) towards the rear of the Q-pit
in Quadrant B. Sixteen pieces of clear bottle glass, including two pieces of a bottle stopper
labelled “Tennant Brothers L/Exchange W Brewery/1919/Sheffield” from Quadrant A and a
bottle neck decorated with a flower design from Quadrant D; three pieces of green bottle
glass; a piece of a glass fruit bowl decorated with a fruit and leaf design; four pieces of clear
plate glass; seven pieces of green tinted plate glass; four sherds of salt-glazed earthenware;
the base of a white-glazed earthenware vessel; nine sherds of white-glazed earthenware, four
of which had blue underglaze designs; two sherds of blue and white banded kitchenware; an
iron nail; four lengths of steel wire; four unidentified pieces of corroded iron; and, a small
quantity of coke and coal were found within the upper levels of the fill of the rectangular pit
(layer (004)). The vast majority of this material was found towards the front of the Q-pit in
Quadrants A and D.
A small leather purse containing a half penny dated 1913 and a badly corroded copper alloy
coin were also found in the upper levels of the fill of the rectangular pit (layer (004)) in
Quadrant A. Four pieces of iron slag were found within the lower levels of the fill of the pit
in Quadrants B and D. This slag was found at a lower depth than the leather purse and the
glass, pottery and iron objects described above. It is not thought to be associated with the
possible re-use of the site as a temporary shelter. Nine pieces of clear bottle glass, including
the neck of a milk bottle; six pieces of green bottle glass; a sherd of white-glazed earthenware
with a blue underglaze design; and, a small quantity of coal and coke was found with the
localised deposit of dark brown clay loam (layer (006)) identified along the south-eastern and
south-western edges of the rectangular pit in Quadrant B. The glass and pottery were late
nineteenth or twentieth century in date and were thought to be intrusive.
A small quantity of coke was recovered from the mixed deposit of burnt clay and shale
(deposit (010)) in Trench 1. This deposit was located just below the entrance to the flue and
was tentatively thought to be associated with roasting iron ore (below). The remainder of the
coke found during the course of the excavation was derived from deposits associated with the
possible re-use of the site as a temporary shelter.
5.5.

Samples
A large quantity of charcoal was retained from the leaf mould and upper levels of the fill of
the rectangular pit (layers (002) and (004) respectively) in Quadrants B and C. Bulk samples
were also taken from the layer of burnt clay and shale (deposit (010)) and the layer of mixed
reddish brown sandy clay and shale (layer (011)) just below the entrance of the entrance of the
flue in Trench 1. Whilst this deposit contained both coke and charcoal, it has no direct
stratigraphic relationship with the interior of the feature. Furthermore, the deposit of burnt
clay and shale was tentatively thought to have been associated with roasting iron ore and
may not relate to the intended use of the structure. None of these samples were considered to
be of assistance in dating the Q-pit. Eight samples were taken from the Q-pit (Q-pit 99) in
Woodland 1 for magnetic susceptibility:
1) Sample 1 – topsoil (layer (001) below the entrance to the flue (Trench 1);
2) Sample 2 – burnt shale and clay (layer (010)) below the entrance to the flue
(Trench 1);
3) Sample 3a - burnt shale and clay (layer (010)) below the entrance to the flue
(Trench 1);
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4) Sample 4 – mixed reddish brown sandy clay and shale (layer (011)) below the
entrance to the flue (Trench 1);
5) Sample 5 - ash, charcoal and burnt clay (layer (012)) below the entrance to the
flue (Trench 1);
6) Sample 6 – magnetically enhanced gritstone embedded within the clay
subsoil in the flue in (Quadrant A/D);
7) Sample 7 – clay subsoil below the entrance to the flue (Trench 1);
8) Sample 8 - mixed reddish brown sandy clay and shale (layer (011)) below the
entrance to the flue (Trench 1).
The samples for magnetic susceptibility were processed at Liverpool University. A summary
of the analysis of these samples is shown in Figure 9 and the values of the measured
parameters are given in Appendix C. Two of the samples were particularly significant. The
magnetic susceptibility (X and SIRM) and qualitative properties (HIRM and SOFT) of Sample
2 were unusually high. This sample was taken from the deposit of burnt clay and shale (layer
(010)) below the entrance of the flue. It yielded a strong ferromagnetic response indicative of
a metaliferous input. This response is consistent with the use or reuse of the Q-pit to roast
iron ore (English Heritage 2001). The strongest indication of burning was the magnetic
response (Kappa) from Sample 2 – the piece of gritstone embedded within the clay subsoil in
the flue. This piece of gritstone was thought to have been heated.

6.

Discussion
Q-pits are widely thought to have been the remnants of white-coal hearths - kilns used for
drying wood for the purposes of smelting lead ore - dating from the late sixteenth century
until the advent of the coke furnace in the middle of the eighteenth century (Crossley 1993).
Coke or charcoal has been found in association with a number of Q-pits, leading to
suggestions that they may also have been used, or indeed re-used, for other purposes such as
the manufacture of coke (Smyllie 1990).
Over one hundred Q-pits have been identified in Ecclesall Woods. A rapid assessment
carried out in 2003 identified considerable variation in the morphology of these Q-pits
(Gowans and Pouncett 2002). Two of the Q-pits, Q-pit 102 in Woodland 2 and Q-pit 99 in
Woodland 1, were excavated in August 2005 and June 2006. No dating evidence was
recovered from either of the Q-pits during the course of excavation. Whilst the date of these
structures remains largely conjectural, a great deal has been learnt about their construction
and use.

6.1.

Construction
Apparent differences in the size and form of the earthworks associated with the Q-pits in
Woodlands 1 and 2 were not reflected by subsurface features. Both of the excavated Q-pits
comprised a rectangular pit, up to 2.75m, 2.90m wide and 0.45m deep, cut into the side of a
shallow to moderate slope. The front edge and sides of this pit were built up to the same
height, or slightly lower, as the back edge of the pit by creating a bank of upcast clay and
stone. This bank was thought to be constructed from spoil that resulted from the excavation
of the pit.
The bank associated with the Q-pit (Q-pit 102) in Woodland 2 was built directly upon the
subsoil. No turf line or scorching was identified beneath the bank. The site was thought to
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have been deturfed from the site before the Q-pit was constructed. A channel, up to 3.75m
long and 0.90m wide, was created at the lowest point of the bank (downslope). This channel
was thought to have acted as a flue. In both instances, the base of the rectangular pit was
over 0.75m lower than the flue.
A retaining wall, up to 7 courses high, was built along the south-eastern edges of the Q-pit
(Q-pit 99) in Woodland 1. This wall was constructed from unhewn slabs of gritstone. It
appeared to have formerly extended along the front edge of the flue. The north-western side
and back edge of the pit had been disturbed by later activity. A large quantity of stone
thought to be derived from the collapse or demolition of the retaining wall was identified
within the fill of the pit.
The base of the pit was thought to have been flagged. Flat slabs were laid end to end on the
surface of the clay subsoil. Several of the slabs abutted the basal course of the retaining wall.
The Q-pit (Q-pit 102) in Woodland 2 was also thought to have been lined with stone.
Although no in situ stonework was identified in the rectangular pit, several pieces of gritstone
laid end to end were identified along the southern edge of the flue. These stones were
thought to have formed part of the basal course of a drystone wall.
6.2.

Parallels
Comparisons can be made with corn-drying kilns. A detailed account of corn-drying kilns in
northern Britain, with particular reference to the Faroes, was published in 1951 by Sir Lindsey
Scott (1951). Kiln-drying of corn was still practised on the Faroes at this time. The account
was intended to document the types of kiln that were used before their mode of operation
was 'quite forgotten'. A wide range of kiln types was documented, many of which were
incorporated into farm buildings.
The kilns still in use on the Faroes were built at one end of a barn. Approximately one third
of the barn was divided off by a wall, three or four feet high, with one or, in some instances,
two gaps for a fire. Horizontal cross timbers were placed above the kiln, supported by the
top of the wall and a beam secured on the end wall of the barn. Corn was spread on a series
of tightly-packed bundles of straw placed upon the cross-timbers. Fires were lit in
depressions in the gaps in the wall. Stone slabs were placed inside the gaps to stop the fire
spreading inwards and prevent sparks from igniting the straw.
Variants of this type of kiln were used on north Shetland and Orkney. Different types of
corn-drying kiln was documented in south Shetland, North Uist and Lewis. These kilns
typically comprised a stone platform, approximately three or four feet high, was constructed
at one end of the barn. A flue ran beneath the platform, leading to a stone-lined basin or pit.
Cross-timbers were placed above the basin or pit, supported by a central pole. Again, corn
was spread on top of a layer of bundled straw placed upon the cross-timbers. A fire was lit in
the entrance to the flue.
Similar kilns were recorded in County Cavan, Republic of Ireland. These kilns did not form
part of a building and were instead built into the side of a bank. Unenclosed kilns were also
recorded in Wales. Corn was dried in the field in a pit, up to three yards long, two yards
wide and two yards deep, cut into the side of a bank. This pit was covered by a flat or
slightly sloping wooden framework upon which corn was spread. These unenclosed corndrying kilns offer the closest parallels to the excavated Q-pits in Ecclesall Woods. Scott
observed that:
“The fire was made at the lower end of the pit, or, apparently more usually, at
the mouth of a stone-built flue leading into the pit. The flue might be as much as
ten yards long, causing great loss of heat; the apparent reason being the use as
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fuel of straw, furze or brushwood, which would shower sparks. Where the fire
was made in the the pit itself, it is significant that the stoker kept a tub of water
by him. A dry, breezy and, if possible, frosty day was chosen to ensure the
drawing of the kiln... Unenclosed kilns such as these must have been highly
wasteful of heat; they reflect a superfluity of the cheap fuel used” (pp.203-204).
His observations can easily be related to the leated Q-pits identified during the course of the
preliminary survey (Gowans and Pouncett 2003).
6.3.

Mode of Operation
No evidence of a fire or heat source was identified in the base of the rectangular pits
associated with the Q-pits in Woodlands 1 and 2. None of the gritstone slabs had been
magnetically enhanced or showed signs of burning. Similarly, the clay subsoil did not appear
to have been heated. The clay could potentially have been insulated from heat by the
gritstone lining of the rectangular pit. Evidence of heating was identified in the entrance of
the flue of the Q-pit (Q-pit 99) in Woodland 1.
A piece of gritstone embedded within the clay subsoil in the flue had been magnetically
enhanced. This piece of gritstone was thought to have been heated. Whilst heat would have
dissipated rapidly along the length of the flue, an abundant supply of fuel was available
within the woodland in the form of brushwood. Brushwood burns unpredictably and some
of blocking would be required to prevent sparks from the fire igniting material placed above
the rectangular pit. Large blocks of gritstone, suitable for this purpose, were identified
during the course of the excavation of both Q-pits.
A deposit of burnt clay and shale was found below the entrance to the flue of Q-pit 99. The
magnetic susceptibility (X and SIRM) and qualitative properties (HIRM and SOFT) of this
deposit were unusually high. It yielded a strong ferromagnetic response indicative of
metaliferous input. Several pieces of iron slag were found close to the entrance of the flue
during the course of the auger survey. Whilst smelting and smithing are unlikely to have
taken place within the woodland, the Q-pit may have been used or reused to roast iron ore.
Particles of roasted ore (iron fines) have high magnetic susceptibility (English Heritage 2001).
The bulk sample taken from this deposit will be tested for the presence of microscopic
residues indicative of in situ metalworking. A small quantity of coke was recovered from the
mixed deposit below the burnt clay and shale. Coke would burn at a temperature sufficiently
high enough to roast ore placed on cross-timbers above the rectangular pit. A layer of ash,
charcoal and burnt clay, possibly the remnants of a fire, was found on the surface of the clay
subsoil beneath the mixed deposit.
Wood or, in the case of the Q-pit (Q-pit 99) in Woodland 1, iron ore was thought to have been
stacked on cross-timbers placed above the rectangular pit. No sockets or slots to support
cross-timbers were identified within the Q-pits excavated in Woodlands 1 and 2. Instead,
cross timbers would appear to have been placed directly on the ground surface or rested on
top of the retaining wall. Drawing parallels with the corn-drying kilns described above,
wood or ore may have been spread on top of a layer of bundled brushwood placed upon the
cross-timbers.
Cross-timbers and bundled brushwood are unlikely to survive in the archaeological record
and their use is purely conjectural. If a fire had been lit in the base of the rectangular pit, the
cross-timbers would need to be soaked in water to prevent them from burning. Air passing
through the flue would not come into direct contact with the fire. Instead the fire would have
drawn air along the flue, creating a convection current that circulated heated air through
material placed above the pit.
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7.

Conclusions
Excavation of the Q-pit (Q-pit 102) in Woodland 2 and the Q-pit (Q-Pit 99) in Woodland 1 has
greatly improved understanding of the construction and mode of operation of these
enigmatic structures. The standard definition of a Q-pit needs to be revised. Both of the
excavated Q-pits comprised a stone-lined rectangular pit cut into the side of a shallow slope.
The front edge and sides of the pit were built up to the height of the back of the pit by
creating a bank of upcast earth and stone. A stone-lined channel was created at the lowest
point of the bank. This channel was thought to have acted as a flue.
Q-pits are thought to have been used to produce white coal – kiln dried wood used as fuel in
water-powered lead smelting hearths between 1575 and the mid eighteenth century. No
dating evidence was found during the course of the excavations and the date of the structures
remains uncorroborated. A large quantity of post mediaeval and modern glass and pottery,
thought to have been associated with the re-use of the site as a temporary shelter, was found
towards the rear of the Q-pit (Q-pit 99) in Woodland 1. This dump of refuse included a bottle
stopper dated 1919, providing a terminus ante quem for the Q-pit.
Obvious parallels can be drawn with unenclosed corn-drying kilns. It is thought that green
wood (possibly cordwood) was stacked over the rectangular pit on a series of cross-timbers
placed directly upon the ground surface or the upper course of the retaining wall of the pit.
A layer of bundled brushwood may have been placed on top of the cross-timbers. The wood
was dried by a fire lit in the base of the pit, or more likely, the entrance to the flue. Evidence
of heating was identified in the flue of the Q-pit (Q-pit 99) in Woodland 1. The remnants of a
fire were found immediately below the entrance to the flue.
Brushwood was readily available within the woodland and was thought to have been used as
fuel. It burns unpredictably. Q-pits are often found close to streams or are associated with
dammed ponds – possibly to soak cross-timbers where a fire was lit in the base of the pit, or
simply to dowse the fire. Where a fire was lit in the entrance to the flue, a blocking device - a
large slab or block of gritstone – may have been used to cut out sparks and prevent the
ignition of the material placed on the cross-timbers above the rectangular pit.
A deposit of burnt clay and shale was identified immediately below the entrance to the flue of
the Q-pit (Q-pit 99) in Woodland 1. The magnetic properties of this deposit suggested a
metaliferous input and were potentially thought to indicate use or re-use of the Q-pit for
roasting iron ore. A small quantity of coke, suitable for this purpose, was recovered from the
mixed layer below the deposit of burnt clay and shale. Q-pits have not previously been
associated with iron working and further work is needed to explore this possibility.
The profiles across the deposits associated with the Q-pit (Q-pit 99) in Woodland 1 obtained
by augering corresponded closely with the excavated sections. Augering, combined with
magnetic susceptibility survey, would enable rapid examination of a large number of Q-pits.
This technique could be used to identify priorities for further work and to establish whether
the excavated Q-pits are representative of the other Q-pits in the woodland. It is less
intrusive than excavation and would minimise damage or disturbance to the woodland.

8.

Project Archive
The project archive will be lodged with Sheffield City Museum on completion of the analysis
of the samples from the Q-pit (Q-pit 99) in Woodland 1. It will be prepared in accordance
with the specification given in Appendix 3 of Management of Archaeological Projects
(English Heritage 1991) and will conform to the guidelines issued for the transfer and
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deposition of archaeological archives in South Yorkshire (South Yorkshire Archaeology
Service n.d.).
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Figure 1. Location Map
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Figure 2. Provisional Typology
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Figure 3. Woodland 2 (Q-Pit 102) – Pre-Excavation
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Figure 4. Woodland 2 (Q-Pit 102) – Full Extent of Excavation
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Figure 5. Woodland 2 (Q-Pit 102) – Sections
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Figure 6. Woodland 1 (Q-Pit 99) – Pre-Excavation
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Figure 7. Woodland 1 (Q-Pit 99) – Full Extent of Excavation
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Figure 8. Woodland 1 (Q-Pit 99) – Sections
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Figure 9: Woodland 1 (Q-Pit 99) - Magnetic Susceptibility
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Plate 1. Woodland 2 (Q-Pit 102) – General View

Plate 2. Woodland 2 (Q-Pit 102) – Interior
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Plate 3. Woodland 2 (Q-Pit 102) – Bank

Plate 4. Woodland 2 (Q-Pit 102) – Full Extent of Excavation
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Plate 5. Woodland 2 (Q-Pit 102) – Quadrant D

Plate 6. Woodland 1 (Q-Pit 99) – Work in Progress
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Plate 7. Woodland 1 (Q-Pit 99) – Full Extent of Excavation

Plate 8. Woodland 1 (Q-Pit 99) – Stone Retaining Wall
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Plate 9. Woodland 1 (Q-Pit 99) – Quadrant C

Plate 10. Woodland 1 (Q-Pit 99) – Quadrant B
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Plate 11. Woodland 1 (Q-Pit 99) – Brick Rubble

Plate 12. Woodland 1 (Q-Pit 99) – Corrugated Iron
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Appendix A
Auger Logs
Transect 1
0
1

2

3

Clay
Leaf litter
Leaf mould
Mineral soil
Sandy shale
Silty clay

4

5

6

7

8

9
10

Borehole 1
Easting 4.00m
Northing 0.00 m
Unit
Description
1
Dark black leaf litter
2
Mottled orange/grey clay with fragment of weathered sandstone
Notes
Unit 2 - Magnetic Susceptibility 1-3 (sandstone)

Max Depth 0.09m
Depth Below Surface
0.00 - 0.05 m
0.05 - 0.09 m

Borehole 2
Easting 4.00m
Unit
Description
1
Black organic leaf litter
2
Dark orange sandy clay
Notes
Unit 2 - Magnetic Susceptibility 10 (0.02m)

Northing 1.00 m

Max Depth 0.09m
Depth Below Surface
0.00 - 0.02 m
0.02 - 0.09 m

Borehole 3
Easting 4.00m
Northing 2.00 m
Unit
Description
1
Dark mineral soil
2
Pale clay with sharp sloping boundary
Notes
Unit 1 – fragments of charcoal at 0.14m
Unit 2 – Magnetic Susceptibility 50 (0.12m) and 60 (0.21m)

Max Depth 0.26m
Depth Below Surface
0.00 - 0.22 m
0.22 - 0.26 m

Borehole 4
Easting 4.00m
Northing 3.00 m
Max Depth 0.33m
Unit
Description
Depth Below Surface
1
Leaf litter
0.00 - 0.08 m
2
Dark mineral soil
0.08 - 0.26 m
3
Dark clay with unclear boundary
0.26 - 0.33 m
Notes
Unit 2 – slag particles and small fragments of brick; Magnetic Susceptibility 108 (0.20m), 722 (slag) and 1584 (slag)
Unit 3 – fragment of coke at 0.25m; Magnetic Susceptibility 7-13 (coke), 190 (slag) and 388 (slag)

Transect 1 (cont.)
Borehole 5
Easting 4.00m
Northing 4.00 m
Max Depth 0.46m
Unit
Description
Depth Below Surface
1
Leaf litter
0.00 - 0.12 m
2
Mineral soil
0.12 - 0.38 m
3
Mid to dull brown stony clay
0.38 - 0.46 m
Notes
Unit 2 – pieces of slag at 0.24m and 0.28m; Magnetic Susceptibility 30 (0.25m), 35 (0.30m) and 435 (slag)
Unit 3 – Magnetic Susceptibility 23-25 (0.38m)

Borehole 6
Easting 4.00m
Northing 5.00 m
Unit
Description
1
Leaf litter/mould
2
Leaf mould
3
Mineral soil
4
Grey gleyed clay with clear but undulating boundary
Notes
Unit 4 – Magnetic Susceptibility 19

Max Depth 0.20m
Depth Below Surface
0.00 - 0.10 m
0.10 - 0.11 m
0.11 - 0.18 m
0.18 - 0.20 m

Borehole 7
Easting 4.00m
Northing 6.00 m
Unit
Description
1
Leaf litter
2
Pale clay with mineral fragments (mixed)
3
Clay and shale with indistinct boundary
Notes
Unit 3 – Magnetic Susceptibility 50-55 (clay)

Max Depth 0.12m
Depth Below Surface
0.00 - 0.03 m
0.03 - 0.10 m
0.10 - 0.12 m

Borehole 8
Easting 4.00m
Unit
Description
1
Leaf litter and fine roots
2
Dry grey clay with quartz grains
Notes
Unit 2 – Magnetic Susceptibility 14

Max Depth 0.06m
Depth Below Surface
0.00 - 0.03 m
0.03 - 0.06 m

Northing 7.00 m

Borehole 9
Easting 4.00m
Northing 8.00 m
Max Depth 0.18m
Unit
Description
Depth Below Surface
1
Grey mineral soil with undulating boundary (disturbed)
0.00 - 0.18 m
Notes
Unit 1 - pieces of coke at 0.06m and 0.15m; Magnetic Susceptibility 12-18 (0.04m), 2-6 (coke) and 6 (shale)

Borehole 10
Easting 4.00m
Northing 9.00 m
Unit
Description
1
Black organic leaf mould
2
Leafy brown matrix with fine sand
3
Red silty clay
4
Dry yellow silty clay (lost as powder)
Notes
Unit 2 – fragments of brick and shale; Magnetic Susceptibility 332, 365 and 477
Unit 4 – Magnetic Susceptibility 620

Max Depth 0.31m
Depth Below Surface
0.00 - 0.04 m
0.04 - 0.26 m
0.26 - 0.28 m
0.28 - 0.31 m

Borehole 11
Easting 4.00m
Northing 10.00 m
Unit
Description
1
Dark red sand and shale with sharp undulating boundary (mixed)
2
Dry orange coarse clay
3
Pale fine clay
Notes
Unit 1 – Magnetic Susceptibility 415 (sand)
Unit 2 – fragments of coke at 0.12m and coal at 0.16m; Magnetic Susceptibility 93
Unit 3 – Magnetic Susceptibility 17

Max Depth 0.29m
Depth Below Surface
0.00 - 0.05 m
0.05 - 0.17 m
0.17 - 0.29 m

Transect 2
8

0

7
1








9

6
2

5
3

4

Clay
Clayey soil
Leaf litter
Mineral soil
Mixed
Other
Silty clay

Borehole 1
Easting 0.00m
Northing 4.00 m
Unit
Description
1
Leaf litter
2
Loose clay and leaf litter (mixed)
3
Stiff pale to orange clay and siltstone
4
Yellow-grey clay and siltstone
Notes
Unit 1 - small fragments of coal, coke and shale; Magnetic Susceptibility 6
Unit 2 – Magnetic Susceptibility 5-8
Unit 3 – Magnetic Susceptibility 3-4

Max Depth 0.35m
Depth Below Surface
0.00 - 0.02 m
0.02 - 0.10 m
0.10 - 0.26 m
0.26 - 0.35 m

Borehole 2
Easting 1.00m
Northing 4.00 m
Unit
Description
1
Mineral soil (lost as powder)
2
Pale orange brown clay
Notes
Unit 2 – fragment of sandstone at 0.09m; Magnetic Susceptibility 1-2 (sandstone)

Max Depth 0.19m
Depth Below Surface
0.00 - 0.04 m
0.04 - 0.19 m

Borehole 3
Easting 2.00m
Northing 4.00 m
Unit
Description
1
Loose mixed soil
2
Firm clayey soil
3
Grey clay
4
Compact grey brown clay
Notes
Unit 2 – Magnetic Susceptibility 22-73
Unit 3 – fragments of slag and burnt shale; Magnetic Susceptibility 28-32 and 356-400 (burnt shale)

Max Depth 0.50m
Depth Below Surface
0.00 - 0.34 m
0.34 - 0.41 m
0.41 - 0.45 m
0.45 - 0.50 m

Borehole 4
Easting 3.00m
Northing 4.00 m
Unit
Description
1
Friable light brown leaf litter
2
Mineral soil
3
Stiff light brown clay
Notes
Unit 2 –fragments of slag at 0.32m and pieces of charcoal; Magnetic Susceptibility 125-195)
Unit 3 – Magnetic Susceptibility 20-26

Max Depth 0.39m
Depth Below Surface
0.00 - 0.22 m
0.22 - 0.34 m
0.34 - 0.39 m

Transect 2 (cont.)
Borehole 5
Easting 4.00m
Northing 4.00 m
Max Depth 0.46m
Unit
Description
Depth Below Surface
1
Leaf litter
0.00 - 0.12 m
2
Mineral soil
0.12 - 0.38 m
3
Mid to dull brown stony clay
0.38 - 0.46 m
Notes
Unit 2 – pieces of slag at 0.24m and 0.28m; Magnetic Susceptibility 30 (0.25m), 35 (0.30m) and 435 (slag)
Unit 3 – Magnetic Susceptibility 23-25 (0.38m)

Borehole 6
Easting 5.00m
Northing 4.00 m
Unit
Description
1
Brown mineral soil
2
Loose mottled clay
3
Compact clay with sharp boundary
4
Dark band (auger stopped by stone)
Notes
Unit 2 – piece of shale at 0.25m
Unit 3 – fragments of slag; Magnetic Susceptibility 15-45
Unit 4 –fragments of slag

Max Depth 0.40m
Depth Below Surface
0.00 - 0.05 m
0.05 - 0.31 m
0.31 - 0.39 m
0.39 - 0.40 m

Borehole 7
Unit
1
2
Notes
None

Easting 6.00m
Northing 4.00 m
Description
Loose yellow to orange clay and siltstone
Compact yellow to orange clay and siltstone

Max Depth 0.23m
Depth Below Surface
0.00 - 0.10 m
0.10 - 0.23 m

Borehole 8
Easting 7.00m
Northing 4.00 m
Unit
Description
1
Loose organic clay with shale and siltstone
2
Stiff clay; well-compacted
Notes
Unit 2 – Magnetic Susceptibility 2 (0.25m) and 4 (0.30m)

Max Depth 0.40m
Depth Below Surface
0.00 - 0.17 m
0.17 - 0.40 m

Borehole 9
Notes
Tree

Max Depth n/a

Easting 8.00m

Northing 4.00 m

Borehole 10
Easting 9.00m
Northing 4.00 m
Unit
Description
1
Clay and leaf litter/roots (mixed)
2
Stiff pale yellow clay
Notes
Unit 1 – fragments of coal and charcoal; Magnetic Susceptibility30-50
Unit 2 – fragments of charcoal; Magnetic Susceptibility 30-127

Max Depth 0.13m
Depth Below Surface
0.00 - 0.09 m
0.09 - 0.13 m
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Appendix B
Artefacts (Q-Pit 99)
Site sub-division
Quadrant A

Context
(001)

Class
Bottle glass
Coke/Coal

Description
Clear
-

(004)

Bottle glass

Dark green

1

Other glass
Ceramics

Clear
Clear
Salt-glazed earthenware

8
1
3

White-glazed earthenware with blue underglaze design

1

Blue and white banded kitchenware

2

White-glazed earthenware

5

Nail

1

Ferrous objects

Miscellaneous
Coke/Coal
Quadrant B

Quantity
1
3 bags

1
1 bag

(001)

Bottle glass
Coke/Coal

Clear
-

6
1 bag

(002)

Bottle glass

Clear

19

(003)

(004)

Light green

3

Ferrous objects

Wire

3

CBM

Brick

5

Dressed stone

Broken fragment

2

Ferrous objects

Tongs

1

Plate
Miscellaneous

1
3

Clear

2

Light green

7

White-glazed earthenware with blue underglaze design

2

Plate glass
Ceramics

Notes
Base of rectangular bottle

Inc. 2 pieces of bottle stopper (Tennant Bros L. Exchange W Brewery 1919. Sheffield)
?Fruit bowl with fruit and leaf design

Inc. 2 bottle necks - 1 with screw top

Inc. 1 complete clear medicine bottle (Tablespoons) and 1 bottle neck (Rider Wilson's
Table Waters Limited. Sheffield)

-

Frogged
brick
(Stairfoot
–
230mmx110mmx50mm),
hand-made
brick
(240mmx110mmx70mm), fire brick (220mmx100mmx60mm), machine pressed brick
with incised parallel grooves (7mm wide and 24mm apart – 280mmx100mmx80mm)
and machine pressed brick (230mmx110mmx50mm)

-

2½” square

Inc. 1 sherd with flower design

Site sub-division
Quadrant B

Context
(004)

Class
Slag

Description
Ferrous

Coke/Coal

-

Bottle glass

Clear
Green

9
6

Ceramics

White-glazed earthenware with blue underglaze design

1

Coke/Coal

-

Bottle glass

Clear

Ceramics

White-glazed earthenware

Coke/Coal

-

(002)

Ferrous objects

Miscellaneous

1

(004)

Plate glass

Clear

2

Ceramics

Salt-glazed earthenware

Coke/Coal

-

(001)

Bottle glass

Clear

3

(002)

Ferrous objects

Wire

4

(004)

Bottle glass

Clear
Green

8
2

Ceramics

Base of white-glazed earthenware vessel

1

White-glazed earthenware with blue underglaze design

1

Wire

4

Miscellaneous

3

(006)

Quadrant C

Quadrant D

(001)

Ferrous objects

Trench 1

(010)

Slag

Ferrous

Coke/Coal

-

Quantity
2
1 bag

1 bag
2
2
2 bags

1
3 bags

2
2 bags

Notes

-

Inc. 1 neck of milk bottle

-

Inc. 1 bottle neck with flower design and 1 rectangular bottle

-
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Appendix C
Magnetic Susceptibility
Sample
1
2
3a
4
5
6
7
8

Mass
9.64
13.28
10.31
11.01
17.25
16.06
16.57
10.66

Arm
217.87
12628.37
1788.44
4883.82
6011.40
482.72
4253.96
1707.04

Kappa
83.470
4606.000
544.267
1635.000
1712.000
400.300
1273.333
961.133

xlf
78.90
4413.88
521.33
1568.15
1646.32
393.43
1229.35
934.98

xhf
77.08
4300.72
497.95
1508.18
1598.27
344.17
1178.37
848.13

SIRM
18261.54
1179727.00
92144.58
422270.50
360835.10
5164.65
207860.30
42283.14

-20mT
7908.32
338058.20
-11930.73
178477.60
-44959.62
-3808.79
-18057.57
-2689.52

-40mT
-1784.21
-296894.80
-66061.16
-34078.10
-279868.70
-4826.59
-164356.30
-30687.89

-100mT
-12146.35
-871860.80
-91287.98
-304178.60
-365284.10
-5222.34
-209781.90
-41365.01

-300mT
-16831.24
-1056761.00
-94187.80
-405012.10
-366423.50
-5088.59
-204330.80
-42800.99

Sample

XLF

XHF

Lf-Hf

Fd%

SIRM

Xarm

Xarm/Sirm

Sirm/Xlf

Xarm/Xl'

81.89
3322.71
505.66
1424.81
954.17
244.96
742.14
877.51

80.00
3237.52
482.98
1370.33
926.32
214.29
711.36
796.00

1.82
113.17
23.38
59.97
48.05
49.27
50.98
86.85

Xlf/massXhf/mass
1.89
85.19
22.68
54.49
27.85
30.67
30.78
81.51

2.30
2.56
4.49
3.82
2.92
12.52
4.15
9.29

1895.33
88808.12
8937.40
38367.30
20913.13
321.56
12548.16
3968.38

284.08
11942.78
2179.22
5574.65
4376.96
377.58
3226.18
2012.69

0.15
0.13
0.24
0.15
0.21
1.17
0.26
0.51

23.15
26.73
17.67
26.93
21.92
1.31
16.91
4.52

3.47
3.59
4.31
3.91
4.59
1.54
4.35
2.29

HIRM (G)

Hard (G)%

Hard(H)
%300-%100'

Hard%

Arm

Sirm/Arm

Soft

-20mT

-40mT

-100mT

-300mT

74.22
4628.35
-99.09
784.05
-161.95
2.37
106.53
-24.30

45.11
37.42
14.15
45.96
11.22
3.27
10.46
13.71

Hard(H)
|300-100|
/2divmass
10.75
7.32
0.81
10.32
0.09
0.14
0.64
0.42

12.83
7.84
1.57
11.94
0.16
-1.29
-1.31
1.70

3.92
5.21
-1.11
2.04
-0.77
0.74
0.85
-0.61

22.61
950.65
173.47
443.74
348.41
30.06
256.80
160.21

83.82
93.42
51.52
86.46
60.03
10.70
48.86
24.77

537.27
31679.80
5047.30
11075.45
11759.44
279.35
6819.13
2110.40

28.35
35.67
56.47
28.87
56.23
86.87
54.34
53.18

54.89
62.58
85.85
54.04
88.78
96.73
89.54
86.29

83.26
86.95
99.54
86.02
100.62
100.56
100.46
98.91

96.08
94.79
101.11
97.96
100.77
99.26
99.15
100.61

1
2
3a
4
5
6
7
8
Sample
1
2
3a
4
5
6
7
8

