
Wolverhampton Archaeology Group
Project No 66

Interim Report on the Possibility of

Ancient Iron Smelting at Coven

Paul Robinson

22 December 2019

WAG Report No 66 Ancient Iron Smelting at Coven 1



WAG Report No 66 Ancient Iron Smelting at Coven 2



Contents
Introduction..........................................................................................................................................7

Topography and Local History.............................................................................................................9

Maps, Satellite Photography and LiDAR...........................................................................................11

Geophysical Survey............................................................................................................................15

Test Pit 1.............................................................................................................................................17

Test Pit 2.............................................................................................................................................19

Test Pit 3.............................................................................................................................................22

Field Walking Finds............................................................................................................................23

Stones and Clay.............................................................................................................................24

Tap Slag.........................................................................................................................................27

‘Furnace Bottoms’, ‘Slag Cakes’ or ‘Slag Blocks’........................................................................30

‘Smithing-Hearth Slags’ (‘Smithing Hearth Cakes’).....................................................................41

Non-Diagnostic Slag..........................................................................................................................45

Discussion...........................................................................................................................................48

Acknowledgements............................................................................................................................50

Copyright Notice................................................................................................................................51

WAG Report No 66 Ancient Iron Smelting at Coven 3



List of Illustrations
Figure 1: Iron smelting technology timeline (courtesy of Historic England)......................................8

Figure 2: OS Map 1834 showing a stream passing through the site (circled)....................................11

 Figure 3: 1808 map showing a pool (beside ‘2202’).........................................................................11

 Figure 4: Tithe map of 1838 with site indicated................................................................................12

 Figure 5: 1884 OS map showing small triangular pools. The footpath ran to the north of this wet 

area at that time whereas it now follows the hedgerow......................................................................12

 Figure 6: Former field boundaries and traces of water courses can be seen radiating from near the 

tree on satellite imagery. (2015 image, copyright Google Earth).......................................................13

 Figure 7: LiDAR image with the site (left) and another possible structure highlighted. Image 

copyright National Archives reproduced under Open Government Licence.....................................13

 Illustration 8: LiDAR image c2015 showing temporary compound, spoil(a), former pit(b) and 

water mains excavations(c)................................................................................................................14

 Figure 9: Geophysics site plan..........................................................................................................15

 Figure 10: Resistivity plot. Tree is the black area at (1, 0.3).............................................................16

 Figure 11: Gradiometry survey plot..................................................................................................16

 Figure 12: View to the NW with approximate location of test pit 1 indicated..................................17

 Figure 13: Test pit 1, north at left. Natural yellow sandy clay with darker bands.............................18

 Figure 14: Test pit 1, north indicated by trowel. Close up of tile drain in the sondage.....................18

 Figure 15: Test pit 2 location, looking north.....................................................................................19

 Figure 16: Test pit 2, north at top. Dark band running left to right in sondage.................................20

 Figure 17: Test pit 2, north as indicated by trowel. Cluster of stones visible on southern face of 

sondage near top of photograph.........................................................................................................20

 Illustration 18: Test pit 3, north as indicated.....................................................................................22

Figure 19: Test pits 1 and 2 were dug within the area where most of the tap slag, smithing hearth 

bottoms and stained rock had been found..........................................................................................23

 Figure 20: Brick-like fragments with burnt inclusions. Right-hand fragment has flat front and top 

faces....................................................................................................................................................26

 Figure 21: Various forms of tap slag.................................................................................................27

 Figure 22: Tap slag, probably from the corner of a tapping pit.........................................................28

 Illustration 23: Tap and other slag recovered from the east bank of the canal..................................28

WAG Report No 66 Ancient Iron Smelting at Coven 4



 Illustration 24: Tap slag from east of canal (top) compared to NSC Box 033B (Jackson, D A 1983 

‘The excavation of an Iron Age site at Brigstock, Northants 1979-1981’. Northamptonshire 

Archaeology 18, 7–32).......................................................................................................................29

 Figure 25: Furnace bottom FB1, showing concave/convex profile..................................................30

 Figure 26: Embedded charcoal in FB1..............................................................................................31

 Figure 27: Unburned wood visible in the charcoal in FB1 at high magnification............................31

 Figure 28: Furnace bottom FB1, upper surface.................................................................................32

 Figure 29: FB1, lower surface...........................................................................................................32

 Figure 30: A Bulrush stem beside impressions on the lower surface of FB1. Compare with object of

late Iron Age date below.....................................................................................................................33

 Figure 31: Impressions of organic material on furnace bottom from Leda Cottages, Westwell, Kent 

for comparison....................................................................................................................................33

 Figure 32: What appears to be a Bulrush stem with xylem still visible, embedded in FB1..............34

 Figure 33: Furnace bottom FB2, surface A.......................................................................................35

 Figure 34: Furnace bottom FB2, Surface B.......................................................................................36

Figure 35: Furnace bottom FB2, surface C........................................................................................36

 Figure 36: FB2, imprint of wood with curve of bark above..............................................................37

 Figure 37: Impressions of plant material on surface C of FB2, perhaps the outer sheaths of Bulrush 

stems?.................................................................................................................................................38

 Figure 38: Bundle of pyrolyzed plant fibres in FB2..........................................................................38

 Illustration 39: A variety of inclusions are visible in what may originally have been the interior of 

FB3.....................................................................................................................................................39

 Illustration 40: Lower surface of FB3 has a more uniform grey slag appearance and possible 

impressions of straw-like material......................................................................................................39

 Illustration 41: FB4 lower, curved surface........................................................................................40

 Illustration 42: FB2 vertical (inner?) surface with vertical edge at left.............................................40

 Figure 43: Smithing-hearth cake SHC1............................................................................................41

 Figure 44: Opposite side of SHC1.....................................................................................................41

 Figure 45: Smithing hearth cake SHC2.............................................................................................42

 Figure 46: Internal structure of SHC2 revealed by recent fracture...................................................42

 Illustration 47: SHC2 has suffered substantial fracturing as it has dried out....................................43

 Illustration 48: End-on view of charcoal in SHC2 under magnification (image width ~5mm)........43

WAG Report No 66 Ancient Iron Smelting at Coven 5



 Illustration 49: SHC2 fuel inclusion..................................................................................................44

 Figure 50: Probable hearth slag SHC3..............................................................................................44

 Illustration 51: Non-diagnostic objects of similar make-up found on opposite sides of the canal....45

 Illustration 52: Approximate find-spots of preceding objects...........................................................45

 Illustration 53: Slags with non-metallic, vesicular appearance.........................................................46

 Illustration 54: Opposite side of slags in previous illustration..........................................................46

 Illustration 55: Slag from Stockwell, Kent which is similar to that at left in previous illustration...47

WAG Report No 66 Ancient Iron Smelting at Coven 6



Introduction
In 2018, two large pieces of iron-smelting slag were discovered at separate points on the boundary
of an arable field to the east of Coven. These objects, weighing around 20kg each, have several
distinctive features1 which suggest they may be from one or more Iron Age, or possibly Romano-
British, bloomeries. The two objects have noticeably different forms; one is an irregular block of
slag whereas the other is concave-convex in cross section. The former may be associated with a
‘slag-pit’ furnace, where slag accumulated in a pit dug directly below a bloomery shaft. The other
may have formed in the basal hollow of a furnace, at a lower level than any aperture which might
have been used to draw off (or ‘tap’) slag or remove the bloom1.  It is thought that these large
agglomerations were brought to the surface and dumped in the hedgerow when a drain was laid
across  the  field  in  a  SSE to  NNW direction  around 2016.  This  agricultural  drain  cut  across  a
footpath,  near  which  the  author  also  recovered  a  complete  ‘smithing  hearth’  slag,  possibly
contemporary with the larger objects, and  many other fragments of iron-making residue.

Permission was obtained from the landowner2 to undertake field walking, carry out a geophysical
survey and dig test pits at such times as the field was available between crops. Just before we began
these investigations, it was noted that individual fragments of greyish slag were visible at various
points  in  the  towpath  of  the  nearby  Staffordshire  &  Worcestershire  canal.  These  embedded
fragments, which number perhaps 20 in total, can be seen within about 200m either side of the point
where the footpath from Coven joins the canal. There seems to be a concentration of perhaps four or
five larger pieces embedded in the towpath very near this junction and in October, what appears to
be half a ‘furnace bottom’ was recovered from this spot. 

Permission was subsequently obtained to carry out a visual survey of land attached to Black Lion
Cottage3 on  the  east  side  of  the  canal.  This  revealed  several  fragments  of  tap  and  other  non-
diagnostic slag, some of which appear to have been dredged from the canal and others brought to
the surface during earthworks.

In  the  vicinity  of  our  initial  test  pits,  the  picture  is  slightly  complicated  by  the  nearby public
footpath, along which many fragments of green vitreous blast furnace slag4 are to be found. Since
this low point has always been prone to flooding, it seems probable that this material was deposited
in recent centuries to improve the path.

1 There is academic debate about exactly what such objects represent and how they were formed. I have referred to 
them throughout as ‘furnace bottoms’ for simplicity.
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In an effort to discover more about the early material, a geophysical survey was carried out and two
test pits were dug where most of the tap and smithing hearth slag had been recovered by casual
field-walking. The location of the first pit was chosen following examination of LiDAR images on
our behalf by Ironbridge Gorge Museum Trust5. This suggested a rectangular feature centred on a
nearby solitary oak tree. The suggestion was that something had prevented that area from being
ploughed which had allowed the tree to take root. Traces of a structure on rising ground nearer the
canal were also posited. 

A third test pit was excavated in December 2019 in the north east corner of the field, very near to 
the canal embankment, but no evidence of iron-making or any other human activity was found.
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Figure 1: Iron smelting technology timeline (courtesy of Historic England)



Topography and Local History

The site seems to extend from the foot of a gentle slope immediately to the east  of Coven up
towards the Old Stafford Road. Nothing in the area is shown on Yates’ map of 1775. Maps of 1808,
1824 and the tithe map of 1838 show a field boundary running south from the site, which probably
represents the course of the stream shown on the OS survey published in 1834. There is no stream
running through the site itself today, although its course is still marked by a drainage ditch in the
hedgerow to the north. These and later maps show pools of various sizes but this may represent the
amount of standing water at each survey rather than a permanent pool. As noted, the bottom of this
valley is often waterlogged during the winter months.

The  field  is  named  as  ‘Near  Slade  Field’ (#1229)  in  the  tithe  awards.  The  footpath  has  the
appearance of a wide ‘slang’ on the earlier maps and no doubt formed the route to Black Lion Farm
(tithe ref. #1075), before the canal was built. The track on the Black Lion side, cut off by the canal,
has the appearance of a slight hollow-way being sometimes filled with water.

The valley bottom is about 300m from the Roman road leading south-east from Pennocrucium and
is about 5km distant from the latter. If the Old Stafford Road is of similar antiquity, the site would
have been very close to a SE-SW fork in the road.  The site is approximately 1.5km distant from
several  medieval  and later  iron-making sites:  the  supposed location  of  Coven Furnace  (on  the
Saredon Brook to the west of Standeford),  Brewood Upper and Lower forges on the Penk and
Deepmore Mill.

Three Hammers Farm (or simply ‘The Hammers’ on the tithe map) lies approximately 0.7km SSE.
The farm was occupied by the Smith family from at least the early 1800s and two members of the
family were involved in manufacturing with iron ie making agricultural machines and later, road
and rail engines.

The three iron-making (or iron-working) sites on the north and west sides of Coven, near an area
now known as Cinder Hill, would have produced large quantities of slag. As a result, finds of slag
are not uncommon in the village; the author has recovered both tap and blast furnace slag from his
garden and another field in the locality. Large quantities of slag were apparently taken from the area
around Cinder Hill during the Great War for re-smelting6; ancient techniques left so much iron in
the waste that it was economical to re-process it.

According  to  Wakefield7,  “in  the  eighteenth  century  iron  was  smelted  by  charcoal  in  Coven
bloomeries, trees being cut down to supply the charcoal. Afterwards water power was brought in to
help the bellows”. While there were certainly one or more bloomeries around Coven in the late 15 th

century8, those referred to were more likely charcoal-powered blast furnaces producing pig iron and
working it into bar at finery forges.

The prerequisites for iron smelting in ancient times were iron ore, wood for charcoal, stone for
structural purposes and clay for building and lining the furnace. No local source of iron ore has been
identified although the area was once very marshy (there is still marshland very close by on both
sides of the A449) and could conceivably have been a source of ‘bog-iron’. The area is known as
‘Slade Heath’, ‘slade’ meaning "low flat valley, marshy land"9. A thin oily film which breaks easily
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and does not reform has been noted on puddles in the region of the existing drainage ditch, perhaps
indicating the presence of iron, although a simple test using caustic soda proved negative. There are
several references to a ‘pit place’ near Slade Heath in journals detailing construction of the canal at
Slade Heath. This might refer to the former pit at Black Lion Cottage which is about 50m from the
canal, a distance not too dissimilar to that mentioned in the text: “Top water bench [ie benchmark]
in an oak tree near an ash about 50 yards below the pit place in clover field adjoining to Slade Heath
for bridge there”10. There is another, noticeably square, depression on the opposite side of the Old
Stafford Road but this is too distant to be the one referred to.

Coven  was  within  the  extent  of  Cannock  forest  until  Medieval  times  making  wood  readily
available. Hardened fragments of a distinctive blue-grey clay can be found on the field surface
alongside the stream just north of the site and beside the hedgerow running due west from the canal.
A number of glacially deposited ‘useful stones’ with runs and splatters of iron have been also found.
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Maps, Satellite Photography and LiDAR
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Figure 2: OS Map 1834 showing a stream passing through the site 
(circled)

Figure 3: 1808 map showing a pool (beside ‘2202’) 
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Figure 4: Tithe map of 1838 with site indicated

Figure 5: 1884 OS map showing small triangular pools. The 
footpath ran to the north of this wet area at that time whereas it 
now follows the hedgerow
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Figure 6: Former field boundaries and traces of water courses can be seen 
radiating from near the tree on satellite imagery. (2015 image, copyright Google 
Earth)

Figure 7: LiDAR image with 
the site (left) and another 
possible structure highlighted.
Image copyright National 
Archives reproduced under 
Open Government Licence
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Illustration 8: LiDAR image c2015 showing temporary compound, spoil(a), 
former pit(b) and water mains excavations(c)



Geophysical Survey

Resistivity and gradiometry surveys were carried out on 16/02/19 over a 3x3 pattern of 20 metre
grids, covering 3,600 m2 in total.

The resistivity  plot  seems to show smoother  readings  in  the upper  half  of  the  central  column,
possibly representing some sort of surface. 

The gradiometry plot also shows a line of strong readings in the middle column. This is the area
from which almost all of the tap slag, fired clay and smithing hearth bottoms were recovered but it
should be noted that this is near the line of the agricultural drain.
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Figure 9: Geophysics site plan
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Figure 10: Resistivity plot. Tree is the black area at (1, 0.3)

Figure 11: Gradiometry survey plot



Test Pit 1

391630E 306604N (52.657094, -2.1251736)

The location of our first test pit was chosen because it was near the edge of the rectangular feature
visible on LiDAR and very close to the newly laid drain, lying about 10m east of the solitary oak
tree. Early 19th century maps show that the field immediately south of this point was regularly under
water and even in recent years it has frequently suffered from flooding after heavy rain and during
the winter months.

Plough-soil to a depth of about 35cm was removed, nothing of note being observed in the spoil.
The  interface  between  the  plough-pan  and  the  subsoil  had  many  small  fragments  of  charcoal,
mostly 2-3mm in the longest axis and a few slightly larger pieces of coal. Stones up to about 75mm
in size were embedded in a mixture of yellow sandy clay and soil.  Two indistinct bands were
observed but both appeared to be natural as excavation progressed.  A dark linear feature was found
crossing the south east corner of the pit at around 40cm. A sondage in this corner revealed a field
tile type drain made from tapered sections of pipe. These were a uniform orange-brown colour with
no external markings. The external diameter was estimated to be around 100mm (4 inches). Dating
this type of tile drain is difficult; it could have been laid at any time between the late 18 th and mid
20th centuries. The drain appeared to be heading in a north easterly direction, as if to join the drain
installed around 2016. The natural at this point was a wetter yellow clay with small orange and red
patches.
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Figure 12: View to the NW with approximate location of test pit 1 indicated
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Figure 13: Test pit 1, north at left. Natural yellow sandy clay with darker bands

Figure 14: Test pit 1, north indicated by trowel. Close up of tile drain in the sondage



Test Pit 2

391623E 306575N (52.656833, -2.1252763)

This pit was a little north of the public footpath and due south of Test Pit 1. This location was
chosen as it was on noticeably higher ground than TP1 and also close to the area where surface
finds have been made.

As with Test Pit 1, about 35cm of plough soil was removed. The resulting surface contained many
small fragments of clay and a few pieces of coal. In character it was very similar to Test Pit 1,
consisting of yellowish sandy clay and many pebbles. A single fragment of iron working ‘tap slag’
was discovered just below the plough-soil although it could have been forced into the subsurface by
the action of ploughing.

A dark linear feature was discovered at around 45cm depth, crossing the pit, roughly in an east-west
direction. A sondage in the north half of the pit, extending to a depth of 50cm showed the feature
more clearly; approximately 2/3 across the pit it seemed to take a more north easterly-course. At
this point of deviation a number of larger natural stones were found on the southern edge of the
feature. The width of this dark band was similar to the drainage trench uncovered in Test Pit 1 but it
could also be the trace of a narrow horizontal beam used in some form of structure with the stones
being packed around a post at the point of direction change. Small (<5mm) fragments of charcoal
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Figure 15: Test pit 2 location, looking north



were  found  to  be  embedded  in  the  feature,  although  not  in  sufficient  quantity  to  represent
destruction of a beam by burning.
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Figure 16: Test pit 2, north at top. Dark band running left to right in sondage

Figure 17: Test pit 2, north as indicated by trowel. Cluster of stones visible on 
southern face of sondage near top of photograph



In advance of further test-pitting, two exploratory holes measuring approx 30cm square were dug to
the north of Test Pit 1. The natural appeared to be reached at around 45cm and was very similar to
that in both test pits, ie a mixture of  yellow sandy clay and dark brown silty soil. Unfortunately the
field was re-seeded within a few days and our investigations have therefore been curtailed until the
crop is harvested.
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Test Pit 3

52.65779251,-2.12311230 

This pit was dug in the corner of the field near the canal, its NW corner being approximately 5m 
from the bottom of canal embankment and 4m south of the east-west hedgerow which adjoins the 
canal.

Plough-soil to a depth of 20cm was removed at which point the natural appeared to have been 
reached. Three small fragments of charcoal were noted along with several ‘stones’ containing 
hardened blue clay and three rough lumps of material which were probably degraded sandstone.

A sondage covering a little over a quarter of the pit was sunk to a maximum depth of 40cm. The 
material removed consisted of sandy yellow-orange clay on the north side of the pit with darker 
orange and brown clay on the south. Small black fragments (<2mm) were observed in some of the 
clay removed but appeared to be natural. A few more blue clay ‘stones’ were found and the clay 
became a more uniform brown towards the bottom of the sondage. Apart from charcoal in the 
plough-soil, no evidence of human activity was found in any context apart from what may have 
been another single piece of charcoal in the eastern section. Nothing of note was seen in the other 
sections or the spoil.
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Illustration 18: Test pit 3, north as indicated



Field Walking Finds
As mentioned in the introduction, a number of finds were made from unstructured field-walking
carried out during the two years before, and in the months since, our archaeological investigations
began. Since precise positions have not been recorded and these finds are from plough-soil, canal
dredging  or  earthworks,  they  can  only  be  considered  as  incidental,  out  of  context  material.
However,  the  concentrated  area  in  which  they  were  found  would  suggest  early  iron-smelting
activity nearby.
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Figure 19: Test pits 1 and 2 were dug within the area where most of the tap 
slag, smithing hearth bottoms and stained rock had been found



Stones and Clay
A number of glacially deposited ‘useful stones’, with evidence of iron-staining, have been found in 
the same area as the slag. Some are a mixture of blue clay and quartz, others are granite, diorite or 
gabbro11. While the staining could be the result of deposition from running water, several have blobs
or runs which suggest contact with molten iron. These stones could have be used in the structure of 
a furnace or hearth, or as part of a wall or floor.
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Two pieces that seem to be natural clay also have small iron inclusions and black sooty marks:
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Two clay fragments with various black and cream inclusions may be associated with iron-working. 
Both have one of more flat surfaces which are purplish in colour. One has plant matter within, either
gathered up by accident or perhaps straw deliberately used in manufacture. Microscopically, the 
clay is seen to be fused.12 It has the appearance of a crude ‘fire brick’. Note that brick-making is 
said to have been carried on at nearby Light Ash in the 18th or 19th centuries and that there was a 
brick-kiln at Cross Green used during canal construction13.
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Figure 20: Brick-like fragments with burnt inclusions. Right-hand fragment has flat front and top 
faces



Tap Slag

A few different types of tap slag have been found, showing varying degrees of form, density and
colour, with various inclusions including ceramic materials and probable ash. The angular shape
and impressions on one substantial piece seems to show that it was formed in a square corner of a
tapping pit  of about 40mm depth.  Another piece has many spear-shaped impressions of 2-3mm
length on the underside, perhaps from blades of grass or small leaves. Several of the dense grey
fragments  (typically  around  3.8  to  4.2  g/cm3)  which  have  a  uniform  metallic  appearance  are
strongly magnetic and clearly have a substantial iron content. Some of these denser pieces have
very straight sides as though they have been chopped or raked while still  molten. Some have a
layered appearance as if one or more runs of slag have flowed onto a preceding one and others seem
to show a flow pattern on more than one surface – a feature that has been noted elsewhere14. Several
show an impression consistent with having flowed onto bare earth15. Other fragments of tap slag are
less dense (around 3.0 g/cm3) with a coarser surface and a less metallic appearance. A few examples
of each type have maroon oxidisation on one or more surfaces. Another much less less dense piece
(about 1.5g.cm3) has a rope-like flow pattern with a vitreous green interior.
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Figure 21: Various forms of tap slag
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Figure 22: Tap slag, probably from the corner of a tapping pit

Illustration 23: Tap and other slag recovered from the east bank of the canal
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Illustration 24: Tap slag from east of canal (top) compared to NSC Box 033B (Jackson, D A 1983 
‘The excavation of an Iron Age site at Brigstock, Northants 1979-1981’. Northamptonshire 
Archaeology 18, 7–32)



‘Furnace Bottoms’, ‘Slag Cakes’ or ‘Slag Blocks’
FB1 has a slightly concave upper surface and a deeply convex lower surface with a maximum depth
of approximately 14.5cm. It is elliptical in plan view with a pronounced ‘extension’ on the major
diameter. A small piece has broken off one side although not recently. It is approximately 41cm by
32cm (or 33cm when taking into account the missing fragment). The object weighs approximately
20.4kg. In size, weight and shape it resembles slag from early iron-smelting sites such as that at
Adamstown, County Waterford, Ireland16.

It has a sandy, orange-coloured surface and a number of small (<10mm) pebbles are adhering. It has
suffered a cut across the upper surface, probably inflicted by the excavator that was used to dig the
drainage channel. 

Impressions of straw and wood have been noted on furnace bottoms from Iron Age and Romano-
British contexts17. They were used to pack the slag pit below the furnace and would gradually burn
away and allow slag formed during smelting to fill the pit. 

FB1 has a distinctive ‘smear’, near the apex of the lower surface, containing a number of parallel
lines about 2mm apart. Along these ‘tracks’ are the traces of several air pockets which may be an
impression of bulrush stems which have a longitudinal cell-like structure under the thin epithelial
layers. In addition to these impressions, what appears to be the stem of a bulrush is embedded near
the margin of the lower surface. Bulrushes still grow today beside the nearby stream and in the
marsh just to the north-west of the field. The patch containing these organic traces is about 100mm
wide and has a distinctive orange colour and buttery texture. A small and very similar patch can also
be seen near the edge on the upper surface of the cake. 

Some of the internal structure is visible on the upper surface, revealing an open matrix built up from
small slag prills.
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Figure 25: Furnace bottom FB1, showing concave/convex profile



FB1 contains a piece of fuel that seems to have survived both the conversion to charcoal and the
heat of the furnace as mineralised natural wood can be seen within. 
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Figure 26: Embedded charcoal in FB1

Figure 27: Unburned wood visible in the charcoal in FB1 at high 
magnification
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Figure 28: Furnace bottom FB1, upper surface

Figure 29: FB1, lower surface
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Figure 30: A Bulrush stem beside impressions on the lower surface of FB1. 
Compare with object of late Iron Age date below

Figure 31: Impressions of organic material on furnace bottom from Leda Cottages, 
Westwell, Kent for comparison
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Figure 32: What appears to be a Bulrush stem with xylem still 
visible, embedded in FB1



A second furnace bottom (FB2) was found about 100m to the north of the test pits, along the line of
the drain, and was probably unearthed during excavation of the trench. It weighs 17.23kg and is
40cm across at  the widest point but it  does not have the distinctive shape of the other furnace
bottom. It exhibits different features on three surfaces, as can be seen in the following Figures.
Surface A (the upper surface?) has a deep depression of roughly conical form which might have
been caused by the blast from a bellows. This ‘valley’ seems to include pieces of charcoal. The
surface has several friable yellowish inclusions which may be furnace lining and several distinctive
blobs of iron. It does not have the crumbly orange deposits that are found on the other furnace
bottom. A perpendicular face (surface B), has a considerable amount of grey tap-type slag adhering.
The lower (?) surface is smoother and a uniform rusty-orange in colour.
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Figure 33: Furnace bottom FB2, surface A
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Figure 35: Furnace bottom FB2, surface C

Figure 34: Furnace bottom FB2, Surface B



Surface B has what appears to be the impression of a piece of wood with a curving section of bark
and a flat purplish surface adjacent. What appears to be a bark covered branch of around 50mm
diameter is embedded near the edge of surface A.
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Figure 36: FB2, imprint of wood with curve of bark above
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Figure 37: Impressions of plant material on surface C of 
FB2, perhaps the outer sheaths of Bulrush stems?

Figure 38: Bundle of pyrolyzed plant fibres in FB2



FB3, a furnace bottom of about 30cm maximum width and weighing 10.7kg was recovered from 
the tow-path of the nearby Staffordshire & Worcestershire Canal. This appears to be about half of a 
concave-convex furnace bottom, similar to the first of these objects described above. It has many 
inclusions of both ceramic and possibly pyrolysed organic material in what appears to be the broken
face.
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Illustration 39: A variety of inclusions are visible in what may 
originally have been the interior of FB3

Illustration 40: Lower surface of FB3 has a more uniform grey 
slag appearance and possible impressions of straw-like 
material



What appears to be part of (or possibly a partially formed) furnace bottom was also recovered from 
the towpath, about 130m north of FB3. It has a smooth, iron-rich, curved lower surface suggesting 
an overall bowl shape which would be elliptical in plan. One side seems to have an almost straight 
vertical edge. It has inclusions of what seems to be powdery charcoal, coal, a c.30mm fragment of 
ceramic on its upper surface and possibly small pieces of mineralised wood. It is of similar density 
to the other FBs, has a maximum dimension of c.140mm and a mass of 1.35kg.
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Illustration 41: FB4 lower, curved surface

Illustration 42: FB2 vertical (inner?) surface with vertical 
edge at left



‘Smithing-Hearth Slags’ (‘Smithing Hearth Cakes’)
SHC1 weighs approximately 0.8kg and is of roughly plano-convex form. The inclusions and glassy
matrix on one surface are quite sharp suggesting a piece has broken off and that the whole would
have been sub-circular in plan.18 It has a width of approximately 120mm and is about 85mm at its
deepest point. It is a mixture of greenish vitreous slag, fuel and blobs of other slag, some of which
look very similar to tap slag. A few small, almost black flake-like inclusions may be hammer-scale.
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Figure 43: Smithing-hearth cake SHC1

Figure 44: Opposite side of SHC1



SHC2 is an almost complete smithing hearth cake19 (found as two fragments lying together). It has a
roughly plano-convex shape with a combined weight of 3.2kg. The size, colour, shape and internal
structure show strong similarities to an example from the Iron Age site at Michelmersh, Romsey
Hants20 although the internal appearance is more dense. A small (~30mm) fragment with the same
orange-red surface was found some metres away but being oxidised all over, it does not appear to
have broken off this, or some other object, recently.
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Figure 45: Smithing hearth cake SHC2

Figure 46: Internal structure of SHC2 revealed by recent fracture
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Illustration 47: SHC2 has suffered substantial 
fracturing as it has dried out

Illustration 48: End-on view of charcoal in SHC2 under magnification (image 
width ~5mm)



SHC2 contains a 20mm wide piece of fuel which has the appearance of coal but may be charcoal
from a  substantial  piece  of  wood.  Coal  has  been  noted  in  smithing  cakes  from early  Roman
contexts21

What appears to be a hearth bottom slag, SHC3, was found in isolation approximately 250m WNW
of the main finds area. This object is a mixture of glassy clinker, charcoal and small iron deposits.
Since it was found uphill, west of the main finds area, it seems unlikely to have migrated due to
farming practices.

WAG Report No 66 Ancient Iron Smelting at Coven 44

Figure 50: Probable hearth slag SHC3

Illustration 49: SHC2 fuel inclusion



Non-Diagnostic Slag
Many pieces of slag have been found which could be complete or broken from pieces of tap slag, 
furnace bottoms or hearth cakes, although they appear to be waste from the smelting rather than 
smithing process. These include several greyish lumps with orange iron oxide patches - two such 
objects which have very similar constituency were found some 250 metres apart, one very near to 
the Old Stafford Road, the other in the area of the test pits. The former, which is heavier and very 
strongly magnetic on one surface, was found on a pile of earth and rubble which had been bulldozed
aside when a temporary works compound was established beside Black Lion Cottage around 2016. 
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Illustration 51: Non-diagnostic objects of similar make-up found on opposite sides of the canal

Illustration 52: Approximate find-spots of preceding objects



Two fragments recovered from near the Old Stafford Road, east of the canal, have a vesicular, non-
metallic appearance, unlike any of the other finds. One is uniformly grey with cells of diminishing 
size towards the lower surface and a density around 1.6g/cm3. It is clearly part of a plano-convex 
lump that has formed in a bowl-shaped depression and has very similar characteristics to a piece of 
slag of late Iron Age date 50BC-25AD from Stockwell, Kent22. The other seems to be about half of 
a grapefruit-sized spheroid, with a vitreous blue-grey interior and a rough outer ‘skin’. This latter 
piece is magnetic while the other is not.

WAG Report No 66 Ancient Iron Smelting at Coven 46

Illustration 53: Slags with non-metallic, vesicular appearance

Illustration 54: Opposite side of slags in previous illustration
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Illustration 55: Slag from Stockwell, Kent which is similar to that at left 
in previous illustration



Discussion
The inconclusive geophysical survey and the lack of any evidence for iron smelting from the test 
pits is a little confusing given the number of field-walking finds in the vicinity of pits 1 and 2. 
However, the ditch dug for drain laying was somewhat deeper than our test pits. 

The furnace bottoms might suggest an Iron Age or Romano-British date whereas the tap slag could 
be of similar or much later date. The subsequent find of a furnace bottom and other slag in the canal
tow-path shows that iron smelting waste extends over a much greater area than first thought. While 
it is possible that this latter material was deposited during canal construction around 177023, or 
added at any time thereafter to improve the towpath or shore up the embankment, there are three 
factors which tend to negate this theory. Firstly, to minimise labour, embankments were usually 
formed using the spoil from channels cut either side of the proposed waterway or from the nearest 
possible excavations or cuttings ie using the nearest available material at all times24. Secondly, if the
‘furnace bottom’ from the tow-path is of prehistoric origin, it would mean that whoever deposited it 
there would need to have had access to slag which was already at least 1700 years old, a seemingly 
unlikely situation since any such mound of slag would surely be covered by vegetation. Thirdly, 
much of the tap slag has a high iron content and there was a market in such ancient waste from the 
17th century onwards (ie before the canal came into being) and it was especially sought after during 
World War I. Indeed, many tons were collected by a Brewood man during the Great War and sold 
for re-smelting. It is conceivable then that it would have been collected, rather than used for the 
embankment or towpath, if it was in a visible slag heap. The slag to be seen in the towpath amounts 
to no more than perhaps two dozen discrete lumps and does not in any way form a continuous 
surface as might be expected if it had been purposely put there. That said, only a small strip of the 
towpath is bare earth so it may contain substantially more slag than can be seen.

Furnace bottoms FB3 and FB4 may be partially formed objects rather than broken fragments; such 
objects have been noted elsewhere.25

Tap slag found amongst material dredged from the canal26 and deposited on its east bank and non-
diagnostic slag found near the Old Stafford Road is generally similar to that from the area of the test
pits. Orange-coloured puddle clay, which is still visible in the shallows on the sloping eastern floor 
of the canal, has also been dumped on the land beside it, showing that dredging has penetrated the 
lining. This bright orange clay can be seen in the side of animal burrows, at least 20cm below the 
present day surface, showing that a substantial amount must have been removed by dredging.

If the iron smelting waste recovered is indigenous rather than imported, it may indicate that iron 
production was being carried on across the slope, from near the road at the top, down to the area of 
our test pits. The distribution of slag might be explained as follows:

• that in the tow-path has been thrown up from the field when the canal was excavated
• finds in the region of the test pits at the foot of the slope have been brought to light by drain 

laying
• finds on the east bank of the canal have been brought out by dredging
• slag nearest to the road has been unearthed when the site was levelled during water mains 

work
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Further geophysical surveys and test-pitting on either side of the canal will hopefully bring to light 
firmer evidence.
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