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Abstract 
 
This report covers two separate, but related, strands of work as an 
assessment of the archaeometallurgical residues from a Romano-
British bloomery iron production site at Bexhill, East Sussex. 
 
The first strand of the assessment entailed investigation of twelve 
bulk samples from within the main slag dump and seven associated 
with a range of the excavated furnaces (approximately one third the 
total number of bulk samples). The samples from the main part of the 
slag dump showed a >10mm fraction that comprised over half the 
weight of the sample in all but two cases. Macroscopic residues 
>10mm comprised 36% to 76% of these sample by weight. In 
contrast the samples associated with the furnaces contained 4% to 
19% by weight of material >10mm, with macroscopic residues 
>10mm contributing just 3% to 16% of the total sample by weight. 
 
Slags likely to have originated through cooling inside the furnaces 
were rare, although rod and ‘U’-sectioned slags originating from the 
use of pokers, were present some samples. Although slags of strictly 
indeterminate origin comprised high proportions of the samples, this 
material was mainly from the lower part of tapslag flows. Together 
with demonstrably tapped slags they contributed the vast bulk of the 
macroscopic residues. Some differences in the morphology, and 
probably composition, of the tapped slags were observed. The flows 
from the furnace samples, as well as some of those from the dump 
contexts, were ‘classic’ dark, dense slags, with relatively narrow 
flows with ridged or wrinkled upper surfaces. Those from the main 
dump often showed a paler colour (suggestive of a more siliceous 
composition), were often in large flows with wide lobes, and included 
dense slags with a very low vesicularity, but other slag from the 
dump was highly vesicular (particularly in the upper part of the slag 
cakes, sometimes with the upper glassy slags comprising chaotic 
disconnected wrinkles and wisps). These differences may, arguably, 
reflect the difference in slag volume produced by the early furnaces 
and the wide-floored later ‘dome’ furnaces, although this requires 
further work to substantiate. Preliminary assessment of the 
measured sections of the dump suggests that progradational packets 
of deposits bounded by downlap, onlap and overlap surfaces may be 
recognised along broadly sequence stratigraphic principles. The 
location of the crests of the progradational packets should be 
capable of assisting with the determination of access directions and 
altitudes – potentially allowing correlation with particular furnace 
sources. 
 
Flake hammerscale was recorded as the ‘dominant’ component in 
the magnetic fraction of the <6mm fraction of the 1L bulk samples for 
five of the eight samples associated with furnaces. In some cases, 
the samples involved are from a late charcoal-rich fill in the furnace, 
so may relate to re-use of the furnace as a reheating hearth; this, too, 
requires further investigation. 
 
Preliminary review of the field evidence for the furnaces suggests 
that the early northern cluster includes at least one example with 
possible affinity to Iron Age types, together with one built within a 
clay setting in a stone-lined cut. The same technique was employed 
two of the southern furnaces 
 
The second strand of the assessment involved measurement of 
magnetic susceptibility for 141 samples taken on a 0.5m grid across 
surface [20458]. The pattern of susceptibility closely matched the 
distribution of features below the surface, and therefore probably 
maps residual material, rather than deposits arising from use of the 
floor. In particular, anomalies are associated with a smelting furnace 
in the NE part of the floor, with a large dump of ore to its SW. There 
was no evidence the floor was associated with smithing. 
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Methods 
 
All materials were examined visually, using a low-
powered binocular microscope where required. As an 
assessment, the materials were not subjected to any 
high-magnification optical inspection, not to any form of 
instrumental analysis. The identifications of materials 
in this report are therefore necessarily limited and must 
be regarded as provisional. 
 
The first strand of work involved bulk samples taken 
during the excavations in 2014. Approximately one 
third of the available samples were examined for the 
assessment, including thirteen bulk samples from the 
main slag dump (twelve from three separate shot 
vertical successions) and seven with a close 
association with the furnaces. These twenty samples 
were selected from a set of twenty-five samples 
submitted. The samples, each of 10L or more, had 
been subdivided (By OA, as part of the sample 
processing) with a small subsample (approximately1L) 
being weighed and processed but not size-sorted, and 
the remainder of the bulk sample being processed, 
with the residues held by 1mm, 2mm and 10mm 

meshes. In order to assess these samples in a time-
efficient manner, a protocol was developed entailing 
firstly inspection of the small unsorted sample, with 
manual picking and identification of all particles larger 
than approximately 5mm, together with a qualitative 
assessment of the sub-5mm fraction, involving 
separation of the magnetic fraction with a magnet. 
Secondly, the >10mm fraction of the large part of the 
sample was sorted by hand, to allow identification of 
the major residue components. 
 
Summary tables of the archaeometallurgical residues 
identified in the two sub-sample sets are presented in 
Tables 1 and 2. The size fractions of the samples and 
the proportion of >10m and >6mm macroresidues in 
the sorted and unsorted sub-samples respectively are 
presented in Table 3. 
 
The second strand of the assessment involved the 
measurement of the magnetic susceptibility of 141 
samples taken on a 0.5m grid across surface deposit 
(20458) lying on cut [20426], 5 samples of burnt 
sandstone associated with the same ‘floor’, but not part 
of the gridded array, 26 samples corresponding to the 
fully processed sample sets (from which the 20 
samples mentioned in the previous paragraph were 
selected), 4 samples apparently mistakenly sent as 
part of the material from the gridded floor, but not 
actually so, and 1 sample from the slag dump, but not 
a part of the three sequences.  
 
Subsamples of the 177 supplied samples for this part 
of the assessment were placed into weighed small 
plastic pots (lidded 35mm film containers), weighed 
and the depth of fill measured. The magnetic 
susceptibility measurements were made with a 
Bartington MS2 meter with a MS2B dual frequency 
desktop sensor. Measurements were made of all low-
frequency (0.465kHz ±1%) measurements sequentially 
and then all high-frequency (4.65kHz ±1%) 
measurements. Mass-specific magnetic susceptibility 
was calculated from the raw measurements for both 
frequencies (ΧLF and ΧHF) and frequency dependence 
calculated (expressed as a percentage; FD%). 
 
The potential effect of a variable sample size was 
eliminated as a source of error through measurement 
of the magnetic susceptibility of a test sample, which 
was used to fill a sample pot to different depths. 
Measurements of mass specific magnetic susceptibility 
differed by less than 1% for fills of 25-45mm, was only 
3% low for a fill of 20mm and 8% low for a fill of just 
10mm. For the sample set only one sample had a fill 
level of below 25mm (sample 23003, with a fill level of 
23mm), one (sample 23012) a fill of 27mm depth, all 
others were of 30mm fill or greater. 
 
The results of the MS measurements are presented in 
Table 4. 
 
The 141 magnetic susceptibility samples from surface 
[20458] were located with reference to sample details 
on plan #2654. Of those indicated on the plan, 
samples <2651>, <2678>, <2680>, <2724>, <2730>, 
<2745>, <2763>, <2765> and <2785> were not 
present amongst the submitted material.  
The low frequency determinations of mass specific 
magnetic susceptibility were gridded suing Surfer and 
a contoured dataset produced. Gridding of the 
frequency dependency was also undertaken, but this 
showed no significant pattern. 
 
This assessment was conducted in Winter/Spring 
2017/18 and was commissioned by Oxford 
Archaeology.  
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Results: residue samples 
 

General description of the assemblage 
The assemblage available for the assessment 
comprised twenty-five sets of washed and sorted 
residues from 10L samples, together with the unsorted, 
but washed residues from the 1L sub-samples. 
 
The grain size distribution of the varied markedly. All 
samples contained some material of >10mm grain 
size. In some 10L samples the largest particles were 
very coarse indeed (up to almost 200mm). The 
presence of such coarse clasts makes the taking of 
truly representative samples very difficult. In general, 
there was a good relationship between the proportion 
of the sample that as >1mm in the 1L and 10L 
samples, but the average was 58% in the 1L and 51% 
in the rest of the 10L sample, with ranges of 13% to 
84% and 4% to 77% respectively. The precise reason 
for this sample bias has not been ascertained.  
 
Clear differences existed between the furnace-
associated samples (all of which showed the >1mm 
part of the retent to be <50% of the original sample) 
and the slag dump samples (all of which, except one at 
49%, showed the >1mm retent to be >50% of the 
original sample). 
 
 
 

Description of the residues 
The macroresidues recovered from the samples were 
mostly identifiable as being from the process of 
bloomery iron smelting.  
 
Some of the material in each sample (typically 25-30%, 
but ranging from 6% to 72% of the sample) was 
indeterminate; it was not positively identifiable as 
being from iron smelting. In practice the majority of this 
material derived from the lower part of tapped slag 
flows, lacking the flow lobes that would enable positive 
identification. 
 
The dominant material type was a tapped slag. 
Tapped slags are those which have flowed from the 
furnace and cooled outside. Typically, reaction with the 
air outside the furnace leads to superficial oxidation of 
the slag and it gains a slightly maroon surface layer. 
For slags which lack such a colour, the cooling process 
may be completed within the furnace, and they should 
be termed flow slags, rather than tapped slags. A 
particular form of flow slag is represented by the dark-
surfaced dense prills and blebs which are interpreted 
as having cooled within the fuel bed of a smelting 
furnace or smithing hearth 
 
The tapped slags included a wide variety of forms. The 
typical tap slag is relatively dark in colour (with a 
maroon upper surface), shows a low degree of 
vesicularity, and small convex flow lobes that may be 
smooth or wrinkled. Some of the tapped slags may be 
of very low bulk density because of a very high degree 
of vesicularity. These low-density slags often show 
highly wrinkled flow lobe surfaces, commonly with very 
thin chilled, often glassy, skins, which tend to generate 
rather chaotic masses. 
 
Some of the tapped slags are of relatively low 
vesicularity (and thus often of very high bulk density), 
but are noticeably pale in colour, giving them a 
somewhat siliceous appearance (although at this stage 
of the project it must be remembered that these slags 
have not been analysed and their silica content 
determined). These pale slags have been categorised 

provisionally into massive siliceous, brecciated 
siliceous, and siliceous tapped slags, on the basis 
of their morphology. Further work is required to 
determine whether these groups pf slags do indeed 
have a different composition from those of more 
conventional appearance, or whether the colour 
difference is due to a variation in alteration between 
the dump and furnace deposits. 
 
Most of the items categorised as furnace bottom/ 
basal crust are also probably smelting slags, but it is 
possible that some of this material might derive from 
smithing. Some of the pieces are certainly furnace 
bottoms (FBs) from smelting furnaces, including a suite 
of eight extremely large examples that were recovered 
mainly during machining. At least one of the early 
northern furnaces showed a large in situ furnace 
bottom too (21032), which had a basal slag sheet with 
abundant tubular vesicles, passing upwards into 
charcoal-rich slag. The weighed FB pieces from the 
upper part of the site range up to 45kg in weight, but 
two examples were too large to weigh during the 
assessment. The FBs showed complex shapes, with 
variously contact surfaces against over-hanging 
ceramic, non-wetted surfaces of slag that had been in 
contact with either ceramic or stone, and, most 
significantly, complexly corrugated surfaces in which 
ridges along the surface resemble the textures seen in 
isolated slag rods. 
 
Slag rods were present in many samples. They 
showed diameters of 10 to 20mm. Some possessed 
potential attachment areas to formerly overlying slag. 
The origin of slag rods has been very controversial, but 
the evidence from Bexhill suggests that they may 
originate from the use of a poker through the basal ash 
layer in the furnace – perhaps both to encourage liquid 
slag to flow towards the tap arch and to assist in 
detaching furnace bottom masses whilst still hot. There 
is no evidence that the rods are associated with the 
ventilation method as commonly assumed. 
 
Also relate to the use of pokers, are thin slag films that 
have been detached from circular-sectioned rods – 
presumably pokers. These poker coats are typically in 
the order of 10-15mm diameter, with a slag film usually 
less than 1mm thick. 
 
All of the residue-bearing contexts showed some 
inclusions of iron ore. This ore was usually, although 
not quite always, roasted. This material probably 
mostly represents ore lost during storage and 
charging, but fine-grained ore in furnace contexts may 
represent finely-particulate ore that fell through the fuel 
bed. All the observed ore was consistent with an origin 
in the Wealden sideritic ironstones. 
 
Many contexts bore concretions and fragments of 
weathered iron. In most cases this material probably 
represented small fragments of iron that were either 
not attached to the bloom or became detached from 
the bloom during extraction or processing. This 
material will rust quickly, generating iron oxide 
cements that bind together other materials. The use of 
the iron weight as an indicator of the amount of 
metallic iron formerly present must be undertaken with 
caution, since the concretion weight will be a poor 
estimator. 
 
The main fired furnace materials were categorised into 
several divisions (indurated grey, indurated 
oxidised, silty reduced, silty oxidised, fired clay cf 
CBM, raw clay) based on their oxidation/reduction and 
degree of heat alteration. Most of the furnace materials 
were very silty ceramics, but some finer-grained 
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materials with smooth surfaces resemble other Roman 
CBM and may be pre-formed brick fragments). 
 
Some cermaic material was believed to be derived 
from tuyères. This material showed a very large 
proportion of void space, probably after an organic 
temper. Some examples showed the presence of 
multiple bores. 
 
The microresidues present included (besides small 
particles of most of the above categories, true residues 
in the form of flake hammerscale (FHS), spheroidal 
hammerscale (SHS), slag droplets and slag films. 
The droplets and films may be encountered within the 
fuel bed of both smelting furnaces and smithing 
hearths, but the hammerscale is the product almost 
exclusively of smithing. On heating, the surface of iron 
will start to oxidise and will form a surficial oxide coat. 
On detachment this will form small particles of flake 
hammerscale. If the iron is heated to the point at which 
the scale melts (particularly during forge welding), it 
may be expelled during hammerscale as fine droplets 
that chill in flight to form spheroidal hammerscale 
(Young 2011b). Although almost exclusively deriving 
from smithing, it is possible for small amounts of flake 
hammerscale to be produced on iron tools when used 
at high temperatures. 
 
 

Samples from the slag dump 
Three sequences were sampled, all from the southern 
part of the dump. Sequence 3 occurs in the lower part 
of a progradational slag unit overlying, and mostly 
occurring east of, a mounded slag deposit with 
Sequence 1 at its base. Sequence 2 is also in the 
same upper area but cannot currently be related in 
detail. 
 
 
Sequence 1 
Sequence 1 (contexts (20173), (20175), (20176), 
(20177) and (20178)) occurred on the western side of 
a mounded slag deposit (from context (20174) to 
context (20189), in the lower part of the succession, 
towards the eastern end of the north-facing elevation 
of Trench 8 (S3013). The same contexts are also seen 
in a second section (S33013; the south-facing 
elevation of Trench 8?), where they are seen to 
downlap on to thin context (20396). 
 
The residues from Sequence 1 contained a high 
proportion of massive dense slags, with pale tapped 
slags of siliceous appearance forming a high 
proportion of one sample. The samples contained an 
extremely low proportion of ceramic. All the samples 
contained a significant proportion of ore. The fines 
present in the unsorted sample included both flake and 
spheroidal hammerscale in almost all samples.  
 
 
Sequence 2 
This sequence includes contexts (20084), (20076), 
(20077), (20079) as seen in a slightly mounded 
succession in the South-facing section of Trench 5. 
This probably rose as high as context (20070) in the 
east and (20085) on the west. Sequence 2 cannot at 
present be related stratigraphically to either of 
sequence 1 and 3. 
 
As with the samples from Sequence 1, all samples 
contained ore, but to a lesser degree. None of the 
samples was recorded as containing spheroidal 
hammerscale, and only two contained flake 
hammerscale. The samples all contained a significant 
amount of furnace ceramic, particularly of well 

indurated reduced and vitrified material. Two of the 
samples included examples of slag rods. Slags of 
siliceous appearance were present in all appearance. 
One of the samples contained fragments of a slag film 
probably from the surface of a poker. 
 
 
Sequence 3 
Sequence 3 comprises samples from contexts 
(20036), (20037) and (20038). These contexts 
occurred in the upper part of a packet of deposits seen 
on both east and west faces of Trench 6. Probably 
correlative contexts were also seen in the North-facing 
section of Trench 8 (contexts (20200), (20205), 
(20206) and (20208). These contexts can be seen as 
amongst the lower components of a progradational 
sequence from context (20044) to context (20188) 
(and probably onwards to context (20172), This 
progradational sequence downlaps onto contexts 
(20145) and (20306), together with the southern part of 
a mounded sequence from context (20174) to context 
(20189), the lower part of which constitutes Sequence 
1. 
 
The samples from Sequence 3 included a higher 
proportion of indeterminate slag fragments than the 
other sequences. They contained a low proportion of 
ceramic. Only one of the three samples contained 
slags of a siliceous appearance.  
 
 
Isolated dump sample 
A sample from context (20331), a context present with 
a progradational succession of contexts (from context 
(20334) to context (20328)).  
 
This sample contained a lower proportion of tapped 
slags, and a lower overall proportion of the coarse-
grained fraction. As with the other samples from the 
dump, there was a proportion of slag of the unusual 
‘siliceous’ appearance. The assemblage of fines from 
the 1L unsorted sample contained some ore, but was 
dominated by flake hammerscale, with a trace of 
spheroidal hammerscale. 
 
 

Samples from other settings 
Two samples were selected from one furnace {20393} 
and single samples associated with five other furnaces 
({20427}, {21031}, {20459}, {20503}, {20402}). In 
general, these samples showed a low proportion of 
coarse-grained component and all showed a well-
mixed assemblage of macroscopic residues 
dominantly from smelting, and microresidues 
containing fine ore, but also a significant admixture of 
smithing materials (hammerscale). 
 
The northern cluster: 
Furnace {20459}: sample <2888> was taken from 
context (20871), the highest fill in the furnace below 
the collapse deposits. The >10mm sub-sample 
contained a low proportion of tap slag, with the slag 
mainly comprising prilly and blebby flow slags and 
droplets, with thin rusty slag sheets. The unsorted 
sample contained no tap slag and was dominated by 
charcoal. The slag present included multiple droplets 
and small prills. The magnetic fines were very rich in 
FHS, and contained slag droplets, with some SHS, but 
also with abundant fine ore and slag. This mixed 
assemblage suggests a dominance of materials, both 
within-hearth and external, from smithing. 
 
Furnace {20503}: sample <2890> was from (20976) a 
charcoal-rich deposit in the upper ill of the furnace, 
possibly waste, but possibly from re-use of furnace. 
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The slag assemblage from the unsorted subsample 
comprised blebby and filmy slags, with prills and 
droplets – but no tapslag fragments. Tapslag was 
almost completely absent from the >10mm sub-sample 
too. The magnetic fines from the unsorted sample 
comprised fine filmy slags, abundant FHS, some SHS, 
a little ore, but was mostly slag. There was a small 
fragment of accretion rich in SHS. The unsorted 
sample also included a fragment of slag film from a rod 
10mm in diameter. The largest piece of slagged and 
vitrified buff hearth/furnace ceramic showed part of a 
blowhole margin with 45mm diameter. This mixed 
assemblage suggests a dominance of materials, both 
within-hearth and external, from smithing. 
 
Furnace {21031}: sample <2913> was from a fill of the 
tapping pit (21039), underlying an ore deposit. The 
>10mm sub-sample showed a larger assemblage than 
the other samples from the northern cluster. The 
assemblage was particularly rich in corroded iron. Both 
sub-samples included lumps of soft white clay 
containing abundant hammerscale. The unsorted sub-
sample only bore a trace of ore and included a rich 
smithing micro-residue assemblage of mainly FHS. As 
with the other samples from the northern furnaces, this 
was mixed assemblage, but the smithing component 
was very significant. 
 
The central area: 
Furnace {20393}: sample <2896> was from context 
(20903), a trample deposit associated with the use of 
the furnace and sample <2874> from context (20915) 
from the interior of the furnace. The >10mm sub-
sample of sample <2896> was small, with a high 
proportion of furnace ceramic and smelting slags. The 
unsorted sample was also rich in ceramic, alongside 
small quantities of smelting slag, with the fines having 
just a trace of hammerscale.  The within-furnace 
sample <2874> was charcoal-rich, again poor in 
macro-residues, contained some tap slag and just a 
trace of hammerscale. The samples suggest that 
smithing was not a significant activity in the origin of 
these materials. 
 
The southern group: 
Furnace {20339}: context (20396) from within the 
furnace produced sample <2617>. The two charcoal-
rich sub-samples both showed a dominance of slag 
prills and droplets that would have formed within the 
fuel bed. Ore was an abundant component of the fines, 
but there was also an abundance of hammerscale 
(both flake and spheroidal). Slag rods and tapslag 
were present in the >10mm sub-sample, along with 
slag films from a poker. The dominance of blebby and 
prilly slag may be significant, for such slags may be 
more abundant in smithing hearths than smelting 
furnaces. This assemblage is clearly of mixed origin, 
but whether this implies general dumped material or 
re-use of the furnace as a smithing hearth is unclear. 
 
Furnace {20427}: sample <2819> was taken from a 
deposit (20514) in the tapping pit. The macroscopic 
residues comprised a low proportion of the samples, 
and included some tapslag, together with a large 
number of rod fragments. Ore was abundant. Within 
the unsorted sample, the fines included some ore, but 
were also rich in FHS with some SHS. The relative 
abundance of rod fragments and the presence of tap 
slag suggests that this assemblage largely 
accumulated during smelting, but once again there 
was a strong admixture of smithing microresidues. 
 
 
 
 

Results: MS survey 

General 

The data are presented in Table 4. The range of ΧLF as 
measured was 0.8 to 1141.4 x10-8 m3/kg. For 
comparison, published values (Hunt et al. 1995) for the 
mass specific MS of magnetite and maghemite are 
20,000 – 110,000 x10-8 m3/kg and 40,000 – 
50,000x10-8 m3/kg – suggesting that MS may be 
controlled by up to 2% of these minerals. 

Samples from slag dump and furnaces 

The ‘normal’ samples associated with the furnaces 
showed a restricted range of ΧHF (62 to179 x10-8 
m3/kg), with those from the slag dump showing an only 
slightly wider range (66 to 269 x10-8 m3/kg). These 
values for Χ show a degree of correlation with the 
observed amount of corroded iron in the assemblage. 
The correlation was probably weakened by the 
recorded weight of iron including the non-ferrous 
components of the concretions – and was thus a poor 
estimate of the actual metallic iron present. 
 
The one exception to this was sample <2914> taken 
from context (21038), a deposit of ore within the 
tapping pit of furnace {21031}, which had a value for Χ 

of 1141 x10-8 m3/kg. 
 

Samples from surface [20458] 

The gridded and contoured data (ΧLF; ΧLF and ΧHF are 
so similar, only one is illustrated) are shown in Figure 1 
(with associated OA plans in Figures 2-4). 
 
The background value across much of the floor was Χ 

of <80 x10-8 m3/kg. 
 
There was strongly elevated MS associated with the 
area marked on plan #2630 as ‘roasted ore’. The 
measurements in this region include the maximum 
recorded value for ΧLF of 814 x10-8 m3/kg. This zone 
was approximately 1m wide (NE-SW) and 2.5m long 
(SE-NW). 
 
Outside this area, the highest recorded value for Χ was 
591 x10-8 m3/kg, for sample <2670>, an isolated single 
high measurement on a generally low-MS area (and 
thus potentially recording the influence of a spurious 
high-MS particle).  
 
More significant areas of elevated MS, with Χ in the 
range of 250 to 575 x10-8 m3/kg, occur in the NW of the 
sampled area and just south of the northern edge to 
the east of this. These higher MS values appear to 
correspond to the location of various underlying cut 
features (furnace [20989], the area to its west, 
including linear [20640], possibly posthole [20630], 
gully [20584] and posthole [20626)).  
 
None of these features have yet had 
archaeometallurgical materials from their fills 
investigated, so the materials controlling the high MS 
are unknown. The most prominent of these magnetic 
susceptibility anomalies lies over the small furnace 
[20989] in the NE of the floor. The anomaly here is 
much stronger than observed for materials within the 
slag dump and can be interpreted as reflecting the 
presence of other materials such as iron, roasted iron 
ore, or hammerscale. Which of these is present is 
however not known. 
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There were no areas of elevated MS that could be 
identified with any other use of the floor, countering 
any expectation that a substantial structure on the site 
might have provided a focus for smithing. 
 
 
 

Archaeometallurgical structures 
and deposits 
 

General description 
This section is provided here, despite not being a focus 
for the assessment, because the structures and 
deposits associated with the metallurgical activities 
provide a framework within which any assessment of 
the potential of the residues to inform must be 
conducted.  
 

Metallurgical structures 
Site records indicate that the remains of ten furnaces 
were probably present (Table 5), together with three 
features that may have been smithing hearths. Further 
modification of this interpretation by OA may have 
progressed separately from this assessment. The 
metallurgical features occurred in three distinct parts of 
the site: a northern probably early clustered group, a 
few features in the central part of the site, and a group 
(probably including the youngest features) in the south. 
A functional interpretation of each is described, briefly, 
below. 
 
Northern cluster: 
Furnace {20459}: this is apparently the youngest 
furnace of the northern group. Its remains include a 
clay furnace setting contained in a stone-lined cut (and 
thus resembling the construction of furnaces {20427} 
and {20000}, see below), but an apparently narrow 
shaft base. Associated deposits included a butt beaker 
dating to AD50-80. 
Furnace {20503}: the base of this furnace appears 
moderately large – larger than typical for narrow shaft 
furnaces, but not as large as Furnace {21031}. 
Furnace {20504}: is poorly preserved and currently 
uninterpretable, except that the size of remains 
suggests a narrow shaft furnace. 
Furnace {21022}: this furnace is apparently small; the 
base suggests a narrow shaft furnace set over a lined 
cut. 
Furnace {21031}: this furnace is earlier than furnace 
{20504} and its poorly-reserved remains suggest a 
very large furnace floor (perhaps of 0.95 x 1.00m). 
Such a large size, if real, might suggest a furnace in 
the tradition of the Iron Age furnaces of Folly Court 
Wokingham (Young in prep), Sindlesham (Lewis et al. 
2013) and Tolgarrick Farm (Young 2016). A large 
section of the ‘furnace bottom’ slag from [21031] is 
preserved amongst the slag blocks at Bourne. This 
piece shows a basal dense slag bearing large tubular 
vesicles passing through its entire thickness, overlain 
by charcoal-rich materials.  
 
The central area: 
Furnace {20393}: this well-preserved furnace is an 
example of a furnace built within an emplaced clay 
furnace setting. Unlike the furnaces within furnace 
settings known from sites like Sherracombe Ford (Bray 
2007), there is no clear evidence of complete 
reconstruction within the setting, but there is evidence 
for its repair and maintenance. The furnace is a 
relatively narrow tapering shaft furnace, the lower part 
of which would have largely been encased with the 
large clay block. The clay block is likely to have been 
emplaced within a cut in the face of the slag mound 
(although the current stratigraphic interpretation only 

confirms the incision of the basal part of the clay 
mass).  
Furnace [20989]: this is a small furnace base formed 
by a clay-lined trench cut into the platform associated 
with the post-built structure on the west of the site. This 
is presumably the base of a narrow shaft furnace. 
Hearth? {20541}: this feature is only questionably a 
metallurgical feature – and further interrogation of site 
records is required before the tentative attribution 
during excavation as a smithing hearth could be 
confirmed. 
 
The southern group: 
Furnace {20000}: this is the largest furnace on the site. 
It comprises a ‘bottle’-shaped superstructure, the base 
of which is set into clay formed on a stone-walled cut 
1.8m across and up to 1.1m deep. The furnace shows 
strong similarities with the so-called dome furnaces of 
the Weald, such as that at Little Furnace Wood, 
Mayfield (the excavations of which by WIRG remain 
unpublished; residues are described by Young 2011a). 
The furnace possessed a semi-enclosed forecourt, 
with postholes to either side and a probable smithing 
hearth (hearth {20020}, see below).  
Furnace {20339}: the remains of this furnace comprise 
a narrow lined slot (0.55m wide) cut back into a step in 
the surface, of broadly similar construction to furnace 
[20989] lower down the slope. This apparently 
indicates a narrow shaft furnace, perhaps with a 
tapering shaft (as Furnace {20393}) and a slightly 
extended tapping arch. 
Furnace {20427}: this was a narrow tapering shaft 
furnace, 0.35m in internal diameter in its upper parts, 
constructed within a clay setting, in a 0.85m-wide 
stone-lined cut into the tapping pit side. The furnace 
thus presented a combination of a narrow tapering 
shaft furnace like furnaces {20339} and {20393}, with 
the construction technique employed for ‘furnaces 
{20000} and {20459}. A complete dish with a flattened 
rim which (AD150-270) was found in front of the 
furnace. This was the most southerly of all the 
furnaces.  
Hearth? {20020}: this lay close to the forecourt of 
Furnace {20000}: and has been interpreted as a 
possible bloom consolidation hearth, by comparison 
with similar structures on other sites. 
Hearth? {20026}: this is a small pit, interpreted as a 
possible smithing hearth. 
 
 
 

Metallurgical deposits 
The measured long sections through the slag dump 
will provide substantial information about the evolution 
of the dump, when their larger progradational 
components are modelled in 3d.  
 
Investigation of the stratigraphy in this work has been 
limited by an attempt to clarify the locations, and 
relative structural position, of sequences 1 to 3. 
 
Provisionally, Sequence 3 forms part of a 
progradational package at a higher level than the 
package containing Sequence 1 and lying to its east. 
Although full registration of the measured sections with 
the plan has not yet been completed, this might 
suggest that the source of the upper package 
(containing Sequence 3) was from the area of the large 
furnace {20000}, whereas the lower succession may 
have been derived from further west, perhaps from the 
southern furnaces {20427} and {20398}. 
 
The identification of downlap, onlap and overlap 
surfaces within the tip succession should permit the 
identification of the functional components of the tip, 
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employing a methodology akin to sequence 
stratigraphy, which may then be compared with the 
altitude and direction of the known furnaces to produce 
a genetic model for the dump and perhaps a relative 
dating of the furnaces. 
 
 
 

Interpretation 
 
The site layout, on current evidence, suggests an early 
cluster of furnaces in the NW corner, at least two 
furnaces in the central part of the site, including one 
that may be directly associated with the post-built 
structure, and a southern group that is probably late in 
the sequence.  
 
The furnaces of the NW cluster are poorly preserved 
(except for the last, Furnace {20459}). This shows a 
construction employing a pad of clay in a stone-lined 
cut, a furnace setting of Roman style, and has 
associated pottery suggestive of date between AD50 
and 80.  
 
The earlier examples, particularly Furnace {21031}, 
show some structural similarities with Iron Age 
furnaces from other areas. Recent evidence has 
shown that a basic style of furnace in the Iron Age was 
capable of implementation at a variety of scales (albeit 
perhaps with different approaches to smelting in these 
disparate furnaces). The NW furnaces, with their wide, 
bowl-like floors, might possibly be the tradition of the 
very large Iron Age furnaces at Folly Court Wokingham 
(Young in prep) and Sindlesham (Lewis et al. 2013), as 
well as the only slightly smaller example at Tolgarrick 
Farm (Young 2016) and those at Fleet Hill Farm 
(Young 2016b). Furnace {21031} is poorly preserved, 
but would have had an elaborate, possibly ‘domed’ 
superstructures. The correlation of the early furnaces 
with examples of Iron Age date elsewhere is not yet 
supported by any finds at Bexhill of their characteristic 
and diagnostic slag types. Whilst this sounds a note of 
caution, it should be remembered that no bulk samples 
from contemporary slag dump horizons have yet been 
processed and the amount of slag from the contexts 
related to the furnaces is extremely small. 
 
The samples from, or associated with, these furnaces 
showed macroresidues dominated by conventional 
dense, dark tapslags, and containing slag rods, but 
with a high proportion of indeterminate material. The 
microresidues showed a very high proportion of 
hammerscale. This suggests that a considerable 
amount of smithing was undertaken in the same area. 
Given the poor preservation of the furnaces it is 
possible that disused furnaces functioned as smithing 
hearths. In one case a horizon of ore suggests that an 
abandoned tapping pit may have been reused as ore 
storage during the operation of a neighbouring furnace. 
 
The large post-built structure to the south of the early 
furnace cluster is of uncertain, but Roman, age. The 
floor within part of the structure showed evidence for 
an accumulation of ore, quite possibly as stock to feed 
the closely adjacent furnace [20989]. There was no 
evidence for the floor being associated with a smithy. 
 
Two furnaces lay in the central part of the site – the 
example just mentioned in the area of the eastern end 
of the post-built building (Furnace [20989]), and an 
example built within an emplaced clay setting within 
the slag dump (Furnace {20393}). Neither of these 
furnaces may yet be related to the stratigraphic 
development of the site with any certainty. 
 

Furnace {20393} in the emplacement showed only 
trace levels of hammerscale in associated deposits, 
suggesting that any significant bloom smithing was 
undertaken elsewhere. 
 
The presence of furnaces in the central part of the site 
is likely to be the reason behind the curvilinear ditch 
[20631]. This is likely to represent a mechanism for 
preventing surface runoff water from reaching the 
metallurgical installations (and whatever structure is 
represented by gully [20996]) below. The intercalation 
of the ditch between the southern furnaces and the 
dump makes it unlikely it is contemporary with them. 
 
A group of three furnaces lay in the southern part of 
the site. One of these appeared to be a tapering shaft 
furnace of relatively simple construction (Furnace 
{20339}). The other two (Furnaces {20000} and 
{20427}) were bottle-shaped or domed furnaces, 
constructed in clay settings within stone-lined cuts. The 
two smaller furnaces produced only trace levels of 
hammerscale, suggesting any significant bloom 
smithing was undertaken elsewhere. 
 
The samples of residues from the slag dump were all 
taken from the upper part of the dump. All included 
examples a distinctive pale-coloured slag of siliceous 
appearance, that was not observed in the samples 
associated with the northern furnaces. The 
stratigraphic context of these samples would also 
support an origin from the southern group. Some 
hammerscale was present in almost all samples from 
the dump, usually in relatively small quantities. 
 
The assessment has demonstrated that the site yields 
tapped bloomery slags of various morphologies. It is 
currently unclear whether these relate to different 
furnace types, to different phases, or simply to the 
different types of context sampled. 
 
The assessment has also demonstrated a wider 
distribution of smithing microresidues than might have 
been expected, suggesting that bloom compaction was 
undertaken near to the furnace locations, even in 
areas where no smithing hearths have been 
recognised. Interestingly, no smithing hearth cakes 
(SHCs) were recognised within the macroscopic slags 
examined. Although this may simply reflect the small 
quantity of material examined, this may alternatively 
indicate that the onward smithing of the compacted 
blooms down to billet was not undertaken within the 
site. 
 
The site presents an intriguing array of furnace 
morphologies and construction techniques. Within the 
furnaces interpreted to be certainly of Roman age 
there were three basic styles – furnaces built over a 
simple lined cut ({20339}, [20989]), a furnace formed 
within a clay setting cut into the slag dump ({20393}), 
and furnaces formed within clay settings placed within 
stone-lined cuts ({20000}, {20427} and {20459}). This 
may well suggest that the furnaces represent a 
sequence of facilities, rather than including arrays of 
furnaces built and operated at similar times. The 
unravelling of the stratigraphy of the dump should 
assist with the development of understanding of that 
succession and allow a degree of capability for 
assigning residue assemblages to likely furnaces of 
origin. 
 
Rather few Roman furnaces have been excavated and 
published in an adequate manner, and these add 
significantly to the corpus. The use of a large clay 
mass, set at least partially in a cut, within which to form 
the lower part of the furnace, has been referred to 
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elsewhere as a furnace ‘setting’ (e.g. at Sherracombe 
Ford, Bray 2007). The intention being, it would appear, 
to provide a mechanism for easy complete rebuilding 
of the furnace, even if at Bexhill there was little field 
indication of that occurring. Although all the Roman 
furnaces at Bexhill are moderately large, and one 
could argue a continuum between them, the 
significance of the furnace bottom slag cakes present 
on the site needs to be considered. The collected 
cakes may be associated with Furnace {20000}, for 
they appear to have been too large to have originated 
within the other furnaces. Periodic removal of such 
slag would lead to the development of an undercut rear 
furnace wall, as observed in Furnace {20000}. This 
raises the question as to whether the mode of working 
the larger furnaces was the same as for the smaller 
examples. These FBs may provide some useful 
information in the long-existing problem of the origin of 
the slag rods found on Roman smelting sites. The 
unknown period of formation of the FBs requires 
further investigation and consideration of the 
implications for mass balance studies. 
 
A single FB fragment from Furnace {21031} may be 
significant because of the similarity of the structure to 
examples of large Iron Age dome furnaces (such as 
Folly Court; Young forthcoming). The recorded deposit 
of ore in the tapping/rake-out pit of this furnace may 
require physical re-examination in consideration of the 
large quantity of sintered part-reacted ore present in 
the base of the Folly Court furnaces. 
 
 
 

Further work 
 
This site provides an unparalleled insight into Roman 
ironmaking, with the possibility that the site started its 
activities prior to the Roman period. 
 
The analytical phase of this project can improve 
understanding of the Roman ironmaking through 
detailed analysis of the residues, placed into a 
thorough framework of chronology and a correlation 
between the residues present on the slag dump and 
the originating furnaces.  
 
Correlation of the dump and furnaces should be 
approached through the identification of specific 
progradational packages of deposits (a form of 
sequence stratigraphy). These packages could then be 
dated by scientific means. 
 
Detailed careful synthetic descriptions of the furnaces 
need to be made. Scientific dating of the furnaces is 
complicated by the mixed nature of the residue 
assemblages from their fills – which raises an issue 
over whether mixed post-use fills can be discriminated 
from last-use fills which may have involved both 
smelting and smithing. The furnace-associated 
contexts have not, thus far, yielded sufficiently large 
smelting assemblages to permit meaningful 
interpretation. It would appear that by far the best 
means of interpretation of furnace process is from 
associated dump material. 
 
For effective sampling of dump deposits, the 
stratigraphic interpretation would ideally be developed 
first. A potential problem may be that the number of 
sampled contexts is relatively small (the group 
examined in this assessment was approximately one 
third of the total, but the locations sampled in the other 
two thirds have not been supplied). Samples will need 
to be drawn from horizons throughout the dump (since 

wastes from the earliest group of furnaces are likely to 
be at very low altitude. 
 
The definition of the scope of any campaign of analysis 
of the archaeometallurgical residues is hampered at 
present by this lack of understanding of correlation 
between the dump and furnaces – and thus the 
potential existence of collected assemblages that 
might be employed to address the research questions. 
 
Each assemblage of relevance should be examined 
through a suite of elemental analysis of all 
representative material types to define the materials 
and to develop a mass-balance model (following 
approaches of Thomas & Young 1999a and 1999b; 
and graphical techniques as proposed by Young 
2016b). A smaller suite of specimens should be fully 
characterised in terms of microstructure and 
mineralogy by scanning electron microscope (SEM). 
 
The full scope of the analytical campaign might ideally 
thus comprise suites of between 4 and 6 elemental 
analyses, with a theoretical maximum of 10 suites (the 
number of furnaces), but in practice probably rather 
fewer identifiable (and sampled) separate dump 
deposit packages. For the purposes of determination 
of the scale of an analytical phase programme, it is 
suggested that between 3 and 5 suites of residues 
might be appropriate. 
 
In addition to the suites of slag samples from the 
dump, analysis should also be made of representative 
examples of the unstratified furnace bottoms (perhaps 
two examples, with between 4 and 6 chemical 
analyses from each, and one sample with perhaps 3 
microstructural sub-samples) and of the furnace 
bottom from Furnace {21031} (perhaps 3 elemental 
analyses and 2 microstructural investigations). 
 
A specific suite of analyses, both elemental and 
microstructural, should be conducted on a range of 
samples of iron ore, to provide a base-level 
understanding of the resource exploited. Comparison 
of samples from the roasting sites could also be made 
with those from the smelting furnace assemblages, in 
order to assess any post-roasting selection process. 
 
Further to the above recommendations, there should 
also be an investigation of the microresidues that are 
interpreted as deriving from bloom consolidation. It is 
recommended that a suite of these from the rich 
assemblage present in NW Furnace {21031} should be 
examined in detail, as should a suite of the 
hammerscale and related materials associated with 
one of the later furnaces (Furnace {20402}). Each of 
these suites would comprise polished scatter mounts 
for investigation under the SEM of three classes of 
materials. 
 
The considerations described above would therefore 
generate an ideal analytical programme requiring 
between 29 and 51 elemental analyses, and up to 
approximately 23 microstructural investigations by 
SEM. Such a programme would inevitably prove 
expensive, but the complexity and the degree of 
completeness provide a significance for this site which 
would justify comprehensive investigation. 
 
As a final potential piece of analytical work, if post-ex 
assessment of the finds should reveal any potential 
items of iron metal product (compacted bloom or billet), 
then additional analyses of these should considered. 
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Figure Captions 
 
Figure 1. Sampling grid for the magnetic susceptibility 
samples as employed for the gridding process, 
superimposed on the recorded locations on plan 
#2654. 
 
Figure 2. Gridded and contoured data for XLF for 
samples drawn from deposits above surface [20426]. 
 
Figure 3. Gridded and contoured data for XLF for 
samples drawn from deposits above surface [20426], 
overlain by plan #2628, cut features below the burnt 
deposits over surface [20426]. 
 
Figure 4. Gridded and contoured data for XLF for 
samples drawn from deposits above surface [20426], 
overlain by plan #2630, pre-excavation plan of the 
burnt deposits over surface [20426]. 
 
 
 



GeoArch Report 2018/08: assessment of materials from Bexhill 
 

10 

Table 1: catalogue of classes of archaeometallurgical residues recovered from the >10mm sorted fraction of the sorted residues 
 

Context Sample total 
residue 
weight 

typical 
tap 
slag 

dense 
prills 
from 
fuel 
bed 

furnace 
bottom 
/ basal 
crust 

low 
density 
slags 

massive 
siliceous 

brecciated 
siliceous 

siliceous 
tap 

indet. 
slags 

indurated 
grey 

indurated 
oxidised 

silty 
oxidised 

silty 
reduced 

fired 
clay 
cf 
CBM 

iron ore stone tuyère raw 
clay 

rod/ 
furrows 

poker 
coats 

   
  

                   

NORTH                       
Furnace 20459                      
20871 
 

2888 636 106 
      

346 38 10 46 18 
 

8 28 2 
  

34 
 

Furnace 20503                      
20976 
 

2890 808 20 
 

140 
    

480 28 38 12 24 
 

32 2 32 
   

<1 

Furnace 21031                      
21039 
 

2913 2242 266 
  

12 
   

458 38 56 8 54 
 

730 20 554 6 40 
  

CENTRAL                      
Furnace 20393                      
20915 2874 2514 260 

 
694 

    
644 284 

 
28 154 

 
74 

 
376 

    

20903 
 

2896 1823 418 
      

248 
 

20 1115 
  

<1 
 

22 
    

SOUTH                      
Furnace 20402                      
20396 
 

2617 607 106 122 
     

150 4 9 6 
  

64 36 90 
  

18 2 

Furnace 20427                      
20136 
 

2819 1774 238 
      

582 56 
 

8 10 
 

32 46 672 50 
 

80 
 

DUMP                       
Sequence 3                      
20173 2963 5115 3320 

  
338 

   
1190 6 40 8 

  
168 30 14 

   
1 

20175 2947 9693 3490 
  

1545 198 
 

3030 1205 22 4 1 2 
 

174 16 6 
    

20176 2953 7121 5230 
  

398 124 
 

132 1060 
  

4 1 
 

50 54 14 54 
   

20177 2928 10354 7795 
  

258 
   

1915 108 
 

64 
  

28 112 24 
 

50 
  

20178 
 

2950 7281 5128 
  

128 
   

1790 52 
 

100 1 
 

52 26 10 
    

Sequence 3                      
20084 2977 8100 4445 

 
350 108 240 

  
1605 432 106 226 144 142 152 22 60 

  
68 

 

20076 2937 8746 6248 
  

378 530 
  

806 396 
 

178 70 54 64 6 16 
    

20077 2932 12420 6710 
  

514 
  

3170 1160 198 14 316 36 
 

302 
      

20079 
 

2972 7053 2975 
  

24 36 
  

1200 842 456 780 202 
 

356 18 42 
  

122 
 

Sequence 3                      
20036 2976 5542 3660 

      
1610 

 
22 112 48 

 
46 6 38 

    

20037 2945 4140 1445 
  

36 
   

2261 60 22 92 70 
 

70 16 52 
  

12 4 
20038 
 

2946 8601 2560 
  

638 
 

166 1865 2254 72 136 60 56 
 

250 18 526 
    

dump                       
20331 2618 2376 528 

     
38 390 72 4 1064 18 

 
60 42 94 

  
66 
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Table 2: catalogue of classes of archaeometallurgical residues recovered from the 1L unsorted residues 
 
context sample total wt 

.>6mm 
low fired 
wall 

indurated 
wall 

penetrated 
wall 

possible 
tuyère 

rod possible 
rod 

tapslag indet 
slag 

ore iron stone non-
magnetic 
fines 

magnetic 
fines 

magnetic fines notes 

  
  

          
  

   

NORTH                 
Furnace 20459                
20136 
 

2888 204 9 
      

22 3 2   138 24 very rich in FHS, slag droplets, some SHS, but also abundant fine ore and slag 

Furnace 20503                
20976 
 

2890 314 9 17 
     

119 
 

<1 12 131 39 filmy fine slags, abundant FHS, some SHS, little ore, mostly slag, fragment of accretion rich in SHS 

Furnace 21031                
21039 
 

2913 464 43 
  

8 
  

60 46 0.5 65 59 76 90 very rich smithing assemblage of mainly FHS, just trace of ore 

CENTRAL                 
Furnace 20402                
20915 2874 404 11 3 

    
76 118 1 

 
56 92 29 lots of very fine ore, some slag, trace of FHS only 

20903 
 

2896 224 134 
     

38 3 
  

  40 4 fired clay, burnt stone, some slag, trace of FHS 

SOUTH                 
Furnace 20402                
20396 
 

2617 254 
     

15 
 

73 10 1 4 98 30 ore biggest fraction, lots of FHS some SHS, but also slag fragments and slag spheroids 

Furnace 20427                
20514 
 

2819 281 3 
      

19 
 

64 50 109 17 some ore, but also rich in FHS and some SHS 

DUMP                 
Sequence 1                
20173 2963 1110 <1 

   
28 

 
588 348 18 20 3 78 30 mostly ore, some slag, some FHS and trace of SHS 

20175 2947 1374 2 2 
    

1093 196 12 34   20 7 trace of FHS and SHS, some slag, majority ore 
20173 2953 1285 19 

     
637 427 38 72   127 35 almost entirely ore, trace of FHS and SHS, occasional slag and clay 

20177 2928 1285 15 
     

1040 117 14 4   42 42 almost all ore, some slag, only trace of FHS and SHS 
20178 
 

2950 1140 24 2 9 
  

7 626 261 21 28 2 88 74 trace FHS, some slag, some fired clay 

Sequence 1                
20084 2977 908 18 98 3 

   
313 344 3 3 6 86 36 almost entirely ore, small amount of slag and trace of FHS 

20076 2937 1050 28 44 
    

626 206 11 4   87 41 almost entirely ore, some slag 
20077 2932 1224 16 149 

    
652 287 1 128   20 7 mostly ore but high proportion of slag, no definite FHS 

20079 
 

2972 1030 137 156 10 
   

623 61 3 2   33 5 trace of FHS, some slag, mostly ore 

Sequence 1                
20036 2976 880 13 35 

    
170 481 2 7 2 128 42 some FHS, mostly ore 

20037 2945 1080 47 64 
    

420 194 18 103 2 82 52 trace of FHS, but almost all ore 
20136 
 

2946 924 50 9 
    

286 256 10 111   152 45 trace of FHS and SHS, some slag, majority ore 

dump                 
20331 2618 472 62 42 

    
83 79 10 82 2 120 26 some ore and slag, but mostly FHS with trace of SHS 
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Table 3: summary of size fractions from the bulk samples, the total weight of macroresidue (total residues without the corroded and concretionary iron) and the proportion of coarse macroresidues 
expressed as a percentage of the original bulk sample. 
 

Sample Context Notes Main sample Size 
fractions 

   
1L sample wt of macroresidue (g) Macroresidues as% of sample 

based upon:    
Total wt (kg) >10mm 2-10mm 1-2mm <1mm/flot Total wt (kg) >10mm in main >6mm in 1L >10mm in main >6mm in 1L 

             
NORTH             
Furnace 20459 

            

2888 
 

20871 interior of furnace  17.2 4% 7% 2% 87% 1.33 626 34 4% 3% 

Furnace 20503 
            

2890 
 

20976 charcoal deposit inside furnace 8.1 10% 12% 4% 74% 0.88 744 145 9% 17% 

Furnace 21031 
            

2913 
 

21039 Fill of rake out pit  11.6 19% 9% 3% 68% 1.09 958 157.5 8% 14% 

CENTRAL             
Furnace 20393 

            

2874 20915 interior of furnace  14.7 17% 7% 2% 74% 1.32 2064 209 14% 16% 
2896 
 

20903 a trample deposit  11.6 16% 8% 1% 75% 0.98 1801 175 16% 18% 

SOUTH             
Furnace 20402 

            

2617 
 

20396 interior of furnace  9.6 6% 9% 3% 81% 0.88 453 98 5% 11% 

Furnace 20427 
            

2819 
 

20514 rake out deposit  32.9 6% 8% 2% 84% 0.94 1070 22 3% 2% 

DUMP             
Sequence 1 

            

2963 20173  11.1 45% 14% 2% 38% 1.64 4933 982 44% 60% 
2947 20175  12.6 76% 6% 1% 16% 1.48 9513 1305 76% 88% 
2953 20176  12.6 56% 13% 2% 28% 1.51 7057 1121 56% 74% 
2928 20177  15.6 68% 6% 1% 25% 1.47 10302 1186 66% 80% 
2950 
 

20178  12.6 56% 10% 2% 32% 1.50 7219 950 57% 63% 

Sequence 2 
 

 
          

2977 20084  14.06 58% 7% 1% 35% 1.39 7888 779 56% 56% 
2937 20076  15.6 58% 7% 1% 34% 1.61 8666 915 56% 57% 
2932 20077  16.3 77% 2% 0% 20% 1.37 12118 1105 74% 81% 
2972 
 

20079  14.2 50% 8% 1% 41% 1.24 6655 990 47% 80% 

Sequence 3 
 

 
          

2976 20036  11.1 50% 12% 2% 37% 1.51 5458 701 49% 47% 
2945 20037  11.1 38% 15% 3% 44% 1.63 4018 743 36% 46% 
2946 
 

20038  13.1 66% 7% 1% 26% 1.25 7825 611 60% 49% 

slag dump 
 

 
          

2618 20331  10.1 24% 11% 3% 62% 0.96 2222 276 22% 29% 
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Table 4: magnetic susceptibility results 
 

sample context source origin LF 
  

LF 
final 

HF 
  

HF 
final 

FD% wt kg CLF CHF 

                
2621 20458 gridded floor sample  1754 1750 1760 1755 1734   1734 1.18 0.048 36.3 35.8 
2622 20458 gridded floor sample  1703 1716 1700 1706 1669   1669 2.19 0.052 32.6 31.9 
2623 20458 gridded floor sample  1983 1989 1969 1980 1934   1934 2.34 0.042 46.7 45.6 
2624 20458 gridded floor sample  5479 5463 5468 5470 5338 5326 5345 5336 2.44 0.051 106.5 103.9 
2625 20458 gridded floor sample  2726 2735 2729 2730 2670   2670 2.20 0.044 61.5 60.2 
2626 20458 gridded floor sample  1882 1871 1882 1878 1838   1838 2.15 0.056 33.3 32.6 
2627 20458 gridded floor sample  2952 2955 2954 2954 2883   2883 2.39 0.052 56.4 55.1 
2628 20458 gridded floor sample  1182 1182 1182 1182 1133   1133 4.15 0.042 27.9 26.7 
2629 20458 gridded floor sample  1070 1058 1129 21086 467   20467 2.93 0.055 380.8 369.6 
2630 20458 gridded floor sample  4557 4560 4550 4556 4419   4419 3.00 0.050 90.4 87.7 
2631 20458 gridded floor sample  1504 1479 1489 11491 1260   11260 2.01 0.053 215.3 211.0 
2632 20458 gridded floor sample  382 305 356 20348 14 4 10 20009 1.66 0.041 491.8 483.7 
2633 20458 gridded floor sample  8702 8740 8725 38722 8131   38131 1.53 0.053 725.5 714.5 
2634 20458 gridded floor sample  3038 3096 3097 13077 2863   12863 1.64 0.047 277.2 272.6 
2635 20458 gridded floor sample  3106 3116 3123 13115 2903 2898 2921 12907 1.58 0.054 241.2 237.4 
2636 20458 gridded floor sample  3337 3347 3336 3340 3272   3272 2.04 0.030 110.0 107.7 
2637 20458 gridded floor sample  656 657 656 656 634   634 3.40 0.034 19.1 18.4 
2638 20458 gridded floor sample  404 403 402 403 386   386 4.22 0.029 13.7 13.1 
2639 20458 gridded floor sample  1578 1590 1585 1584 1533   1533 3.24 0.031 50.8 49.2 
2640 20458 gridded floor sample  2699 2691 2699 2696 2643   2643 1.98 0.030 88.8 87.0 
2641 20458 gridded floor sample  1890 1898 1894 1894 1888   1888 0.32 0.032 58.5 58.3 
2642 20458 gridded floor sample  3730 3735 3733 3733 3671   3671 1.65 0.048 77.5 76.2 
2643 20458 gridded floor sample  4048 4081 4063 4064 4000   4000 1.57 0.045 89.6 88.2 
2644 20458 gridded floor sample  6490 6531 6562 16528 6141 6166 6190 16166 2.19 0.059 278.4 272.3 
2645 20458 gridded floor sample  4730 4736 4739 4735 4715   4715 0.42 0.040 117.3 116.8 
2646 20458 gridded floor sample  1654 1664 1653 1657 1624   1624 1.99 0.050 33.0 32.4 
2648 20458 gridded floor sample  2659 2643 2654 12652 2405   12405 1.95 0.050 252.1 247.2 
2649 20458 gridded floor sample  6750 6880 6752 36794 6405   36405 1.06 0.045 814.4 805.8 
2650 20458 gridded floor sample  6398 6428 6437 16421 6145   16145 1.68 0.037 441.7 434.2 
2652 20458 gridded floor sample  2072 2058 1991 2040 2001   2001 1.93 0.042 48.4 47.4 
2653 20458 gridded floor sample  1378 1374 1378 1377 1327   1327 3.61 0.038 35.9 34.6 
2654 20458 gridded floor sample  1169 1166 1169 1168 1134   1134 2.91 0.046 25.2 24.5 
2655 20458 gridded floor sample  3380 3377 3385 3381 3289   3289 2.71 0.046 73.2 71.2 
2656 20458 gridded floor sample  847 840 590 10759 658   10658 0.94 0.055 194.3 192.5 
2657 20458 gridded floor sample  2904 2884 2876 2888 2848   2848 1.39 0.046 62.3 61.4 
2658 20458 gridded floor sample  1617 1620 1627 1621 1565   1565 3.47 0.037 43.4 41.9 
2659 20458 gridded floor sample  429 427 425 427 416   416 2.58 0.035 12.1 11.8 
2660 20458 gridded floor sample  3189 3181 3187 3186 3130   3130 1.75 0.040 78.9 77.5 
2661 20458 gridded floor sample  2545 2551 2556 2551 2517   2517 1.32 0.039 64.8 63.9 
2662 20458 gridded floor sample  830 828 829 829 794 793 794 794 4.26 0.038 21.6 20.7 
2663 20458 gridded floor sample  5223 5216 5268 5236 5103   5103 2.53 0.041 126.6 123.4 
2665 20458 gridded floor sample  2933 2938 2931 2934 2881   2881 1.81 0.033 87.9 86.3 
2666 20458 gridded floor sample  193 179 204 10192 9938   9938 2.49 0.053 191.0 186.2 
2667 20458 gridded floor sample  2643 2641 2650 2645 2590   2590 2.07 0.042 62.4 61.1 
2668 20458 gridded floor sample  2974 2948 2972 2965 2925   2925 1.34 0.044 66.8 65.9 
2669 20458 gridded floor sample  539 540 538 539 518   518 3.90 0.039 13.7 13.2 
2670 20458 gridded floor sample  9726 9716 9804 29749 9475   29475 0.92 0.050 590.6 585.2 
2671 20458 gridded floor sample  5131 5168 5176 5158 5018   5018 2.72 0.039 131.0 127.5 
2672 20458 gridded floor sample  4803 4810 4798 4804 4700 4699 4711 4703 2.09 0.033 144.0 140.9 
2673 20458 gridded floor sample  8796 8799 8808 8801 8622   8622 2.03 0.045 194.0 190.0 
2674 20458 gridded floor sample  5200 5193 5204 5199 5106   5106 1.79 0.045 114.6 112.5 
2675 20458 gridded floor sample  1329 1328 1331 1329 1293   1293 2.73 0.047 28.1 27.3 
2677 20458 gridded floor sample  1377 1381 1378 1379 1339   1339 2.88 0.040 34.2 33.2 
2679 20458 gridded floor sample  1709 1718 1709 1712 1671   1671 2.39 0.044 38.6 37.7 
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sample context source origin LF 
  

LF 
final 

HF 
  

HF 
final 

FD% wt kg CLF CHF 

                
2697 20458 gridded floor sample  2884 2888 2885 2886 2834   2834 1.79 0.031 92.0 90.3 
2698 20458 gridded floor sample  994 994 996 995 952   952 4.29 0.035 28.1 26.9 
2699 20458 gridded floor sample  1222 1214 1222 1219 1194   1194 2.08 0.041 29.5 28.9 
2716 20458 gridded floor sample  1227 1226 1226 1226 1175   1175 4.19 0.041 29.6 28.4 
2717 20458 gridded floor sample  1968 1965 1971 1968 1923   1923 2.29 0.045 43.4 42.4 
2718 20458 gridded floor sample  1877 1895 1891 1888 1821   1821 3.53 0.038 49.2 47.5 
2719 20458 gridded floor sample  3961 3983 3960 3968 3901   3901 1.69 0.046 85.6 84.1 
2720 20458 gridded floor sample  2878 2889 2881 2883 2836   2836 1.62 0.041 69.7 68.6 
2721 20458 gridded floor sample  2512 2512 2515 2513 2451   2451 2.47 0.038 65.5 63.9 
2722 20458 gridded floor sample  8920 8897 8827 8881 8766   8766 1.30 0.057 154.8 152.8 
2723 20458 gridded floor sample  7484 7476 7487 7482 7315   7315 2.24 0.044 168.6 164.9 
2725 20458 gridded floor sample  5376 5757 5725 35619 5196   35196 1.19 0.053 667.4 659.5 
2726 20458 gridded floor sample  5247 5238 5240 5242 5149   5149 1.77 0.037 140.3 137.8 
2727 20458 gridded floor sample  7672 7628 7669 17656 7436   17436 1.25 0.053 330.8 326.7 
2728 20458 gridded floor sample  3938 3931 3964 13944 3714   13714 1.65 0.053 261.3 257.0 
2729 20458 gridded floor sample  6455 6450 6443 6449 6336   6336 1.76 0.054 118.6 116.5 
2731 20458 gridded floor sample  1318 1360 1385 11354 1353   11353 0.01 0.035 321.0 321.0 
2732 20458 gridded floor sample  9471 9443 9418 9444 9390   9390 0.57 0.042 222.9 221.6 
2733 20458 gridded floor sample  1470 1485 1492 1482 1476   1476 0.43 0.024 60.8 60.6 
2734 20458 gridded floor sample  5201 5184 5064 25150 4801   24801 1.39 0.053 471.2 464.7 
2735 20458 gridded floor sample  4502 4546 4499 4516 4403   4403 2.50 0.039 114.7 111.8 
2736 20458 gridded floor sample  3354 3360 3356 3357 3251   3251 3.15 0.041 81.1 78.6 
2737 20458 gridded floor sample  4794 4804 4784 4794 4701   4701 1.94 0.050 95.2 93.3 
2738 20458 gridded floor sample  5861 5840 5817 5839 5753   5753 1.48 0.056 103.6 102.1 
2739 20458 gridded floor sample  3823 3813 3817 3818 3741   3741 2.01 0.046 82.3 80.7 
2740 20458 gridded floor sample  5553 5563 5663 5593 5425   5425 3.00 0.029 190.4 184.7 
2741 20458 gridded floor sample  6458 6444 6498 16467 6198   16198 1.63 0.039 418.3 411.4 
2742 20458 gridded floor sample  666 698 666 10677 721   10721 -0.42 0.055 192.8 193.6 
2743 20458 gridded floor sample  2085 2586 2228 12300 2317   12317 -0.14 0.055 222.1 222.4 
2744 20458 gridded floor sample  5751 5755 5767 5758 5660   5660 1.70 0.031 183.5 180.4 
2746 20458 gridded floor sample  9269 9277 9235 9260 9117   9117 1.55 0.046 199.7 196.6 
2747 20458 gridded floor sample  3526 3508 3546 13527 3320   13320 1.53 0.053 253.5 249.6 
2748 20458 gridded floor sample  6941 6948 6945 6945 6762   6762 2.63 0.041 167.9 163.5 
2749 20458 gridded floor sample  1230 1188 1245 11221 1066   11066 1.38 0.049 227.3 224.1 
2750 20458 gridded floor sample  9004 9001 9015 9007 8990   8990 0.19 0.033 269.9 269.4 
2751 20458 gridded floor sample  5758 5744 5764 5755 5670   5670 1.48 0.048 119.0 117.2 
2752 20458 gridded floor sample  4837 4858 4839 4845 4733   4733 2.30 0.048 100.2 97.8 
2753 20458 gridded floor sample  4331 4331 4336 4333 4263   4263 1.61 0.047 91.5 90.0 
2754 20458 gridded floor sample  6456 6481 6460 6466 6340   6340 1.94 0.038 168.5 165.2 
2755 20458 gridded floor sample  2423 2422 2424 2423 2325   2325 4.04 0.042 57.2 54.9 
2756 20458 gridded floor sample  9663 9657 9649 9656 9462   9462 2.01 0.034 281.0 275.3 
2757 20458 gridded floor sample  228 213 212 10218 29   10029 1.85 0.052 195.1 191.5 
2758 20458 gridded floor sample  2389 2372 2353 12371 2092   12092 2.26 0.047 261.2 255.3 
2759 20458 gridded floor sample  3238 3231 3228 13232 3012   13012 1.67 0.055 239.0 235.0 
2760 20458 gridded floor sample  9881 9918 9875 19891 9505   19505 1.94 0.045 438.4 429.9 
2761 20458 gridded floor sample  1874 1872 1880 1875 1847   1847 1.51 0.028 66.1 65.1 
2762 20458 gridded floor sample  4649 4448 4658 4585 4555   4555 0.65 0.043 105.7 105.0 
2763 20458 gridded floor sample  8563 8562 8598 18574 8060   18060 2.77 0.044 418.6 407.0 
2764 20458 gridded floor sample  3333 3333 3335 3334 3266   3266 2.03 0.048 68.9 67.5 
2766 20458 gridded floor sample  5560 5540 5570 5557 5449   5449 1.94 0.035 157.1 154.1 
2767 20458 gridded floor sample  5015 5061 5085 25054 4707   24707 1.38 0.060 415.0 409.3 
2768 20458 gridded floor sample  6455 6460 6461 6459 6307   6307 2.35 0.053 121.0 118.2 
2769 20458 gridded floor sample  7158 7157 7160 17158 6445   16445 4.16 0.038 447.2 428.6 
2770 20458 gridded floor sample  4953 4959 4956 14956 4724   14724 1.55 0.053 280.2 275.9 
2771 20458 gridded floor sample  481 520 574 10525 297   10297 2.17 0.026 399.1 390.5 
2772 20458 gridded floor sample  2208 2189 2195 12197 1886   11886 2.55 0.038 317.9 309.8 
2773 20458 gridded floor sample  694 710 700 20701 185   20185 2.49 0.041 500.4 487.9 
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sample context source origin LF 
  

LF 
final 

HF 
  

HF 
final 

FD% wt kg CLF CHF 

                
2774 20458 gridded floor sample  1239 1213 1245 21232 752   20752 2.26 0.036 583.8 570.6 
2775 20458 gridded floor sample  5621 5633 5614 5623 5515   5515 1.91 0.049 113.9 111.7 
2776 20458 gridded floor sample  3607 3602 3614 3608 3507   3507 2.79 0.046 77.8 75.6 
2777 20458 gridded floor sample  6318 6327 6320 6322 6185   6185 2.16 0.053 118.4 115.9 
2778 20458 gridded floor sample  6765 6899 6873 16846 6722   16722 0.73 0.056 298.8 296.6 
2779 20458 gridded floor sample  1221 1211 1190 11207 981   10981 2.02 0.056 198.8 194.8 
2780 20458 gridded floor sample  6198 6216 5936 6117 6096   6096 0.34 0.053 114.6 114.2 
2781 20458 gridded floor sample  7307 7302 7308 7306 7129 7131 7135 7132 2.38 0.053 137.4 134.1 
2782 20458 gridded floor sample  5184 5174 5161 15173 4998   14998 1.15 0.060 252.1 249.2 
2783 20458 gridded floor sample  2846 2852 2849 12849 2491   12491 2.79 0.047 272.3 264.8 
2784 20458 gridded floor sample  3805 3814 3239 3619 3715   3715 -2.64 0.043 83.8 86.0 
2786 20458 gridded floor sample  2372 2373 2374 2373 2376 2378 2372 2375 -0.10 0.029 80.8 80.9 
2787 20458 gridded floor sample  664 670 672 669 650 651 652 651 2.64 0.036 18.5 18.0 
2788 20458 gridded floor sample  1335 1340 1337 1337 1280 1278 1286 1281 4.19 0.036 36.8 35.2 

23000 20458 gridded floor sample  1515 1511 1531 1519 1466   1466 3.49 0.043 35.2 33.9 
23001 20458 gridded floor sample  1200 1240 1210 11217 973 1020 986 10993 1.99 0.049 228.1 223.5 
23002 20458 gridded floor sample  931 934 930 932 909 907 910 909 2.47 0.038 24.3 23.7 
23003 20458 gridded floor sample  3386 3386 3389 3387 3279 3281 3278 3279 3.18 0.033 101.5 98.3 
23004 20458 gridded floor sample  2176 2177 2177 2177 2099 2100 2101 2100 3.52 0.033 65.2 62.9 
23005 20458 gridded floor sample  1070 1073 1068 1070 1033 1036 1033 1034 3.39 0.037 28.8 27.8 
23006 20458 gridded floor sample  8892 8948 8964 8935 8752   8752 2.04 0.049 181.6 177.9 
23007 20458 gridded floor sample  6583 6633 6612 26609 6134   26134 1.79 0.045 589.0 578.4 
23008 20458 gridded floor sample  25758 25781 25760 25766 5188 5214 5173 25192 2.23 0.047 546.1 533.9 
23009 20458 gridded floor sample  18514 18566 18555 18545 8230   18230 1.70 0.052 354.1 348.1 
23010 20458 gridded floor sample  10415 10445 10400 10420 196 204 203 10201 2.10 0.052 199.0 194.8 
23011 20458 gridded floor sample  10484 10478 10477 10480 323   10323 1.49 0.041 253.3 249.5 
23012 20458 gridded floor sample  2785 2782 2787 2785 2733   2733 1.86 0.027 101.7 99.9 
23013 20458 gridded floor sample  2268 2267 2268 2268 2196 2197 2195 2196 3.16 0.043 52.3 50.6 
23014 20458 gridded floor sample  5637 5639 5634 5637 5511 5490 5510 5504 2.36 0.050 111.9 109.3 
23015 20458 gridded floor sample  877 874 878 876 833   833 4.94 0.034 25.5 24.2 

2616 20396 full processed sample set under 339, over 403/406, within furnace 20402, NW 3252 3251 3269 3257 3226 3236 3234 3232 0.78 0.036 89.6 88.9 
2617 20396 full processed sample set under 339, over 403/406, within furnace 20402, NE 3519 3516 3519 3518 3478   3478 1.14 0.032 108.7 107.4 
2618 20331 full processed sample set under 329 over 330/333, slag deposit 5595 5607 5614 5605 5579   5579 0.47 0.033 168.0 167.2 
2620 20396 full processed sample set under 339, over 403/406, within furnace 20402, SE 5721 5681 5692 5698 5565   5565 2.33 0.052 108.8 106.3 
2692 20431  heat affected natural, red sst, below platform cut 20426 163 161 161 162 155   155 4.12 0.054 3.0 2.9 
2693 20433  area of burning below cut 20426 792 794 792 793 763   763 3.74 0.054 14.6 14.1 
2694 20434  burnt sandstone lying on cut 20426? 864 865 864 864 835 837 834 835 3.36 0.059 14.7 14.2 
2695 20435  burnt sandstone lying on cut 20426? 189 181 182 184 176   176 4.35 0.042 4.4 4.2 
2696 20436  burnt sandstone lying on cut 20426? 3095 3059 3097 3084 3027   3027 1.84 0.055 55.9 54.9 
2709 28082  supposed to be gridded 394 394 395 394 367   367 6.93 0.054 7.3 6.8 
2710 28083  supposed to be gridded 402 402 403 402 370   370 8.04 0.031 12.8 11.8 
2711 28126  supposed to be gridded 106 107 106 106 107   107 -0.63 0.057 1.9 1.9 
2712 28122  supposed to be gridded 37 38 37 37 35   35 6.25 0.048 0.8 0.7 
2819 20514 full processed sample set fill of tapping channel? Furnace 20427 1542 1541 1543 1542 1517 1518 1518 1518 1.58 0.031 49.2 48.4 
2820 20531 full processed sample set fill of tapping channel? Furnace 20427 1421 1417 1422 1420 1368 1367 1362 1366 3.83 0.031 45.3 43.5 
2870 20912 full processed sample set interior of furnace [20393] 1510 1512 1511 1511 1469   1469 2.78 0.046 32.6 31.7 
2873 20914 full processed sample set interior of furnace [20393] 27275 27378 27286 27313 6835 6909 6888 26877 1.60 0.032 843.8 830.3 
2874 20915 full processed sample set interior of furnace [20393] 3426 3421 3431 3426 3343   3343 2.42 0.054 63.0 61.5 
2888 20871 full processed sample set interior of furnace [20459] 2172 2182 2173 2176 2103 2102 2110 2105 3.25 0.036 59.8 57.9 
2890 20976 full processed sample set charcoal deposit inside furnace [20503] 4018 4024 4016 4019 3971 3977 3974 3974 1.13 0.026 152.4 150.7 
2896 20903 full processed sample set interior of furnace [20393] 2600 2593 2592 2595 2469   2469 4.86 0.036 71.4 67.9 
2913 21039 full processed sample set fill of rake out pit associated with furnace (21031) 7823 7824 7825 7824 7765 7768 7763 7765 0.75 0.043 180.4 179.0 
2914 21038  deposit of roasted ore associated with furnace (21031) 41533 41499 41503 41512 1522   41522 -0.02 0.036 1141.4 1141.7 
2927 20096  under 84, over 76, iron slag layer 2747 2774 2755 2759 2704 2706 2728 2713 1.67 0.047 58.2 57.3 
2928 20177 full processed sample set under 76, over 78, iron slag layer. Some silt 12476 12469 12447 12464 2285   12285 1.44 0.058 213.5 210.5 
2932 20077 full processed sample set under 76, over 78, iron slag layer 2578 2594 2576 2583 2545   2545 1.46 0.038 67.3 66.3 
2937 20076 full processed sample set below 75, over 77, charcoal and fired clay 6746 6756 6748 6750 6640   6640 1.63 0.059 113.7 111.8 
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sample context source origin LF 
  

LF 
final 

HF 
  

HF 
final 

FD% wt kg CLF CHF 

                
2945 20037 full processed sample set finer deposit with fired clay/ash overlies 20038 9615 9660 9632 9636 9478   9478 1.64 0.066 145.2 142.8 
2946 20038 full processed sample set slag layer overlies 20039, 20046, then gets circular! 9748 9719 9726 9731 9567 9586 9535 9563 1.73 0.040 241.0 236.9 
2947 20175 full processed sample set under 20173, over 76, slag 8468 8506 8583 8519 8414 8426 8462 8434 1.00 0.036 234.2 231.9 
2950 20178 full processed sample set under 78, over 79, yellow brown dump layer 9139 9144 9161 9148 9037   9037 1.21 0.049 185.3 183.0 
2953 20176 full processed sample set under 75, over 77, lots of clay silt 9074 9112 9098 9095 9089 9095 9117 9100 -0.06 0.043 209.7 209.8 
2963 20173 full processed sample set under 20167, over 20175, slag, charcoal 6366 6400 6485 6417 6244 6324 6328 6299 1.84 0.043 148.0 145.2 
2972 20079 full processed sample set under 78, over natural. Fired clay 9078 9022 9068 9056 8954 8999 8930 8961 1.05 0.033 271.4 268.5 
2976 20036 full processed sample set slag deposit overlies 20037 12429 12460 12432 12440 2260   12260 1.45 0.057 216.8 213.7 
2977 20084 full processed sample set below 75, over 91, 96, clay charcoal 13042 13104 13123 13090 2815 2782 2771 12789 2.29 0.057 228.2 222.9 

                
test i  test Fill 0mm -1 -1 -1 -1      0.000 0.0  
test ii  test Fill 10mm 2601 2592 2580 2591      0.013 200.2  
test iii  test Fill 20mm 5309 5300 5280 5296      0.025 210.8  
test vi  test Fill 25mm 6736 6731 6723 6730      0.031 220.2  
test iv  test Fill 30mm 8199 8213 8210 8207      0.038 214.8  
test v  test Fill 40mm 9637 9674 9687 9666      0.044 218.2  
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Table 5: provisional summary of properties of smelting furnaces. Dimensions only approximate and may be revised following full post-excavation analysis of the site records. 
 

Furnace structure 
context ({}) where 
assigned, otherwise 
basal cut ([]) 

samples 
examined? 

furnace floor 
dimensions 

furnace shaft 
diameter 

furnace type construction type 

      

southern 
     

{20000} x 0.65m x 0.55m 0.40 x 0.53m Ø 'bottle' deep clay-lined walled cut 

{20339} yes 0.65m x 0.55m not preserved tapering shaft lined slot 

{20427} yes 0.6m x 0.4m 0.40m Ø tapering shaft deep clay-lined walled cut 
      

central 
     

{20393} yes 0.6m x 0.4m Ø? 0.41m Ø tapering shaft clay setting 

[20989] x 0.40m Ø not preserved narrow shaft? lined cut 
      

northern 
     

{20459} yes 0.30m Ø 0.30m Ø narrow shaft deep clay-lined walled cut 

{20503} yes 0.50m x 0.60m? not preserved 'bottle'? simple cut? 

{20504} x 0.40m Ø not preserved narrow shaft not interpretable 

{21022} x 0.40m Ø not preserved narrow shaft lined cut 

{21031} yes 0.95m x 1.00m? not preserved dome? lined cut 

 
 
 



2621 2622 2623 2624 2625 2626 2627 2628 2629 2630 2631 2632 2633 2634 2635 2636 2637
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