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Summary 

Archenfield Archaeology conducted an evaluation excavation at the Conder 
Building in Castle Street, Worcester, offices of Hereford and Worcester Chamber 
of Commerce.  The initial fieldwork consisted of the excavation of two trenches to 
correspond with the well of a new lift shaft and the foundations of a new wall.  This 
was followed by the observation of the excavation of a new service trench.  The 
project produced evidence of intensive Roman activity, some of which seemed to 
be of an industrial nature.   

The evidence included a clay oven base of between 288 and 357AD, sherds of 
pottery, and quantities of daub and wall plaster, some of which was painted. 

Three hearth like features suggested industrial activity.  Two large pots, which had 
been buried upright, and seemed to be associated with metal-working activities, 
were recovered from the site.   
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1.0 General Background 

1.1 Background 

NGR SO 8477 5526 
Site registered on the Worcester City Sites and Monuments Record WCM 93904 
Worcester City Sites and Monuments Excavation Record No WCM 100592 

The Hereford and Worcester Chamber of Commerce (CCTE) (the client) 
commissioned a programme of archaeological work in accordance with the brief 
issued by the Worcester City Archaeologist (SMR ref. WCM 93904).  This was 
issued in response to planning application P99M0314, for permission to refurbish 
the existing building and to insert a lift shaft.  This document gives details of how 
the archaeological project was conducted, as stipulated in the brief.  The 
programme of work detailed below was designed to meet the stipulations laid out 
in ‘General Standards and Practices Appropriate for Archaeological Fieldwork in 
Worcester City, Supplementary Planning guidance No.8: Archaeology and 
Development (Worcester City Council 1999)’. 

1.2 Site location and description 

The site lies to the north of the historic centre of Worcester, and to the west of the 
medieval Foregate/Tything suburb.  Mid-20th century office blocks and ground 
level car parking occupy the area. 
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Figure 1: Location plan, The Conder Building is outlined in red. 
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2.0 Geology, history and archaeology 

2.1 Geological background and land use     

The site lies on the top of a gravel terrace, east of the floodplain of the River 
Severn.  The underlying solid geology consists of Triassic mudstones (including 
Keuper Marl, Dolomitic Conglomerate and Rhaetic) (Institute of Geological 
Sciences Ten Mile Map, 3D edition, Solid).  

2.2 Archaeological and historical background 

The site lies in a known area of Roman occupation and industrial activity.  
Archaeological evidence from the area north of the city wall has been summarised 
in a paper which includes all the known evidence up to 1994 (Dalwood et al, 
1994).  The archaeological potential of the area was assessed in a desk based 
archaeological assessment (Dalwood, 1996).  In the immediate vicinity of the site 
archaeological evaluations and limited excavations have been undertaken to the 
north of Castle Street (HWCM 9552; Edwards, 1990), and adjacent to Farrier 
Street (HWCM 8229; Dalwood et al, 1994).  The Kardonia factory site 
(immediately adjacent to the site) was the subject of an archaeological excavation 
in 1995 (HWCM 22105; CAS 1995a).  An archaeological evaluation of the former 
County Education Offices was carried out in 1997 (Dalwood, Buteux and Pearson, 
1997; HWCM 25871).  The excavation of engineer’s trial pits on the site itself was 
observed by the Worcester City Archaeologist in October 1999 (pers comm James 
Dinn). 

During 2000 a major excavation on the site of the new magistrates' court in Castle 
Street took place.  This revealed intensive occupation from the late 3rd to early 4th 
centuries.  Beneath these Romano-British strata were the post-holes of a pre-
Roman Iron Age structure (Darren Vyce, pers comm). 

Prehistoric activity 

The terrace on which Worcester stands, at the lowest point that the Severn could 
be forded, encouraged early settlement.  There was an Iron Age village in the area 
of Lich Street (Whitehead, 1976, p11).  

It is probable that the Foregate Street/Tything area was fairly intensively farmed 
from an early period (Dalwood et al, 1997).  This is supported by the presence of 
limited prehistoric evidence found in the area, and specifically by the small 
quantities of lithics and Iron Age pottery recovered from the Kardonia factory site 
(CAS, 1995a, 4).  The line of Castle Street, (formerly Salt Lane) may preserve the 
alignment of a trackway dating from prehistoric times, and therefore the evidence 
recovered from this area may relate to activity along this trackway. 
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Figure 2: Archaeological projects in the immediate vicinity of the site 
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Roman settlement 

When the motte of Worcester Castle was removed in 1833 the foundations of 
Roman buildings were uncovered associated with associated coins dating from 
the 1st century (Allies, 1840, p5).1   This area, later occupied by the cathedral and 
castle, seems likely to have been the site of the original Roman town at 
Worcester.  It is supposed that this core area of the Roman town was surrounded 
by a defensive circuit of some sort (Dalwood, 1996, p13). 

Allies also recorded the presence of Roman Coins along Foregate Street (p 5), 
and excavations north of the city wall have uncovered evidence of Roman 
industrial activity (Dalwood et al, 1994; CAS, 1995a).  Occupation dating from this 
period would seem to focus along a strip of land flanking the presumed line of a 
road, running north from the core of the Roman settlement from Deansway 
through the Blackfriars area.  

The line of this road has been confirmed as being present 60m to the south under 
the railway arches at Cherry Tree Walk in 1990.  There was a possibility that this 
road crossed the site, which would have meant that about a 40 metre stretch 
would have been present within the development area.  The road has been 
recorded as being made of a bed of metalworking slag usually lying beneath about 
0.5m of modern overburden and further layers of post-roman cultivation soil.  The 
engineer’s trial pits on the site showed that the modern concrete slab lies directly 
on top of a soil layer 0.8 metre deep, with evidence of a layer 0.22 metre deep 
containing Roman material present beneath this (Dinn, 1999).  

Important assemblages of late Roman pottery were found at the Kardonia factory 
site, 70 metres to the north, and at the former county education offices, 100 
metres to the north.  Significant deposits containing iron working debris, building 
materials the presence of ditches, gullies and gravel surfaces have been found to 
be present on sites in the area. 

The outstanding characteristic of Roman Worcester is however the immense 
volume of slag that has been recovered from the town in the past few centuries.2  
This slag must represent a large-scale industry comparable with that at Ariconium 
in Herefordshire. 

Medieval and post-medieval activity 

The Bishop of Worcester established the layout of the Foregate Street/Tything 
area c AD 1100, with regular burgage plots laid out at right angles to an axial road 
running north from the city (Baker and Holt 1990, 75-6; Baker 1996, 2).  
Documentary sources indicate that the development site lies within an area that 
was covered by open fields and closes in the medieval period.  Only moderate 
quantities of medieval pottery were recovered from excavations in the immediate 
area, and these assemblages may have been deposited during manuring of the 
fields.  It was not therefore expected that well-preserved structures or significant 
deposits of medieval date would be discovered on the current development site. 

In the mid 18th century the area of the Conder Building was a cherry orchard 
rented to local physician, Dr John Wall, (Whitehead, 1996, 8-9), and seems to 
have remained largely undeveloped until the 19th century (Dalwood, 1994).  This, 
coupled with evidence visible in the engineering trial pits excavated in 1999, 

                                                
1
  The coins included those of Augustus, Tiberius, Vespasian, Adrian and 

Antoninus Pius 
2
  Roman ironworking in Worcester was the subject of a seminar at the 

Commandery Museum in Worcester organised by James Dinn, the Worcester 
City Archaeologist, on 24

th
 July 2001. 
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suggested that any archaeological features or deposits present on the site were 
likely to be well preserved.  
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3.0 Project aims and objectives 

The aims of the project were twofold.  In the first instance two trenches, hereafter 
called A and B, were to be archaeologically excavated in advance of work to 
construct a new lift shaft and atrium wall.  The second part of the project was to be 
the observation of the cutting of a service trench, C, around the western, southern 
and south-eastern sides of the building. 

To summarise then, the aims were: 

• To monitor the stripping of demonstrably modern surfaces in all three areas, 
features and the ground slab of the buildings by the use of a 360º excavator.  
The presence of cellars and underground features were to be noted.  
Samples of brick and other materials were to be retained for analysis. 

• After stripping of the concrete slab in trenches A and B, a smooth bucket was 
to be used to remove the overburden in successive spits of soil, allowing the 
examination of the spoil for diagnostic artefacts and the recognition of in situ 
deposits and features.  

• To clean the area of the development in trenches A and B (covering as much 
of the site as is practicable) using archaeological techniques and to remove 
rubble and other fill from underground structures.  A contextual, photographic 
and drawn record of such features was to be made.  

• To manually excavate and record any archaeological deposits within the 
development area in A and B to the deepest level of the footings or service 
trenches of the new building.  Manual excavation of such footings/service 
trenches was to cease where natural pre archaeological deposits were 
encountered before this depth was reached. This work was to be carried out 
following standard Institute of Field Archaeologists guidelines for 
archaeological excavation, and the methodology laid out in the Archenfield 
Archaeology Site Recording Manual.  

• To observe the excavation of the service trench, C, by the contractors, and 
record any archaeological remains uncovered.  In particular, attention was to 
be paid to the possible presence of a Roman street, the projected line of 
which was thought to be possibly intersected by the southern segment of this 
trench. 

• To record the presence of sensitive archaeological material within all the 
trenches and in the spoil removed during the excavation, and to retrieve any 
potential dating evidence. 

• To make a record of all finds and any environmental material recovered. 

• To ensure that if any environmental evidence was preserved, that a sufficient 
sample be retained to allow for further analysis (normally at least a 10L 
sample was to be taken and stored in a thick gauge polythene bag, labelled 
both inside and outside with a permanent marker using a waterproof label). 

• To ensure that the location and of the area excavated was accurately 
recorded on a suitably scaled plan. 

• To record negative evidence and to consider its implications. 

• To ensure that where important archaeological remains existed, plans for the 
preservation in-situ of such remains was discussed with the Worcester City 
Archaeologist and the client.  

• To ensure that a recording strategy was adopted that allowed for the 
production of a stratigraphic record of the deposits encountered, and a record 
of the extent and depth of the excavations. 
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4.0 Methodology 

4.1  Field methodology 

In order to achieve the aims described above the following methodology was 
employed: 

• Two trenches, marked A and B in Figure 3 and 4, were excavated to 
correspond with the new lift shaft and the atrium wall.   

• Suitably qualified archaeologists monitored initial machining of the slab and 
underlying later deposits.  Apart from certain modern artefacts in the 
hardcore, finds in these layers were retained. 

• After the topsoil had been stripped the earlier deposits and structures were 
then excavated by hand.  

• The service trench, C, was examined for archaeological evidence and 
appropriate records made. 

• A site grid was established and related to the national grid.  A 1:100 scaled 
plan of the area was made and the position of the foundation trenches located 
clearly on it.  All structures and stratigraphic sequences within the trenches 
were recorded on 1:20 scaled plans and section drawings. 

• A temporary site datum was established and related to OD.  All features were 
levelled and the corrected levels entered onto the appropriate documents 

• All drawings were numbered, initialled and to show the site reference number, 
NGR or site grid reference and the scale at which they were drawn.  

• Features were photographed using an appropriate scale, and a board 
displaying the relevant context numbers.  

• All contexts, finds, samples and photographs were recorded on the relevant 
data capture documents in accordance with Archenfield Archaeology’s 
standard site recording procedures and subsequently entered into a relational 
database.  

• The services of Liz Pearson (of the Worcestershire Archaeological Service), a 
recognised environmental archaeological specialist was retained for the 
duration of the project.  Detailed discussions were held with Ms. Pearson 
about the possible requirements for environmental archaeology during the 
project, and several site visits were made to review the sampling strategy 
used on the site. 

• David Jordan of Terra Nova took a soil samples to investigate the 
sedimentology. 

• Paul Linford of the Ancient Monuments Laboratory carried out 
Archaeomagnetic sampling of a hearth-like clay feature (26).  

• The project curator, the Worcester City Archaeologist James Dinn, made 
monitoring visits during the course of the field-work. 

• Staff carrying out the monitoring of the groundwork followed all the guidelines 
laid down in the Archenfield Archaeology Health and Safety Policy.  Suitable 
safety clothing (fluorescent jacket, ear defenders and hard-hat, steel toe 
capped boots) was worn on site at all times.  

Archenfield Archaeology conforms to the Institute of Field Archaeologists' Code of 
Conduct and code of Approved Practice for the Regulation of Contractual 
arrangements in Field Archaeology.  All projects are carried out in accordance with 
IFA Standards and Guidance or Draft Standards and Guidance (where applicable). 
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4.2  Processing methodology 

All retained artefacts and ecofacts were subjected to further analysis.  

• Laura Jones (of the Worcestershire Archaeological Service), a recognised 
specialist in Roman pottery analysed the ceramic material and reported upon 
it.  (see  

• Liz Pearson (of the Worcestershire Archaeological Service), was responsible 
for a program of soil sample processing which comprised flotation, wet-
sieving, microscopic examination and identification using modern reference 
collections housed at the County Archaeological Service. 

• David Jordan (of Terra Nova) examined other soil samples in order to 
determine the nature of the sedimentology. 

• Paul Linford (of the Ancient Monuments Laboratory) conducted an 
archaeomagnetic analysis of the baked clay floor of baked clay feature 26 
and produced an outline date of  287 to 355 AD 

• Examination of the wall plaster was carried out by Graham Morgan of  the 
School  of  Archaeology, Leicester University 

• All data were entered into a Microsoft  ©Access relational database 
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5.0 The Results 

 
Figure 3: Trench plan 
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5.1 The Structures and Stratigraphy 

Figure 4: Trenches A and B (the pots marked on the plan were recovered subsequently to the 
main evaluation) 

Trench B

Trench A

Pot 56
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Trench A 

This was the eastern of the two trenches and measured 3.3 x 2.5 metres.  It was 
positioned to match the footprint of the proposed lift shaft of the renovated 
building.  In fact, the position of the lift shaft was slightly altered after the 
excavation and two large storage jars (56 and 59) were recovered as a result of 
this movement. 

 

Plate 1: the upper Roman levels in trench A - looking east. An heterogeneous clay layer, 32, 
covers the entire trench and contains considerable amounts of charcoal in the centre of the 
photograph.  Cobbles, 3, are visible on the left and ravel surface 3 is in the top right-hand corner. 



 

archenfield archaeology ltd AA_06 The Conder Building, Worcester: archaeological evaluation 

 
19 

The upper levels – fig 5 

The slab and underlying hardcore was removed by machine revealing a 
homogeneous dark loam deposit (layer 1).  This was also then removed by 
machine, in approximately 0.1 metre spits, to a depth of 0.80m below ground 
surface (20.73 OD).  The removal of layer 1 revealed a light mid-brown layer (9) in 
the western part of the trench.  When this was removed an almost level 
heterogeneous clay layer was visible over almost the entire area of the cutting.  
Areas of this clay were assigned different record numbers (4,14,15,22 and 23) and 
all finds were recorded with those provenances.  However closer examination later 
showed that these areas of clay all formed part of one entity, which was 
subsequently assigned the record number 32. 

Overlying layer 32, in the south-east corner of the trench was a thin (50 mm) layer 
of compact stone and gravel layer (2).  On northern edge of trench A was a patch 
of rounded cobbles (3).  These measured up to 150 mm on their longest axis and 
were bedded in a slight depression on red clay subdivision 15, of layer 32.  This 
feature was 70 mm in depth, measured 750 mm east-west and extended 350 mm 
south from northern edge of cutting.  Features 2 and 3 were then removed from 
above layer 32.  

Figure 5: Trench A – the upper levels.  4, 14, 15, 22 and 23 all proved to be part of one single 
heterogeneous layer - 32. 
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Within layer 32 two small circular features (5 and 7) were observed and totally 
excavated.  These may in fact have been the result of some natural process. 

Layer 32 was then removed revealing a completely different set of features 
overlying or cut into the surface of the natural sand (31). 

The lower levels – fig 7 (page 16) 

At the western end of the trench was a linear feature (19) with a length of 2.3m 
within the cutting.  Its greatest extent from the western cutting edge was the 
northern part at a distance of 0.6m where it had shallow sloping sides.  The sides 
were steeper towards the south where it extended for only 0.25m from the edge. 

 

 

Plate 2: The western 
end of trench A with 
clay 32 partly removed 
(visible on right) 
showing the fill (20) of 
feature 19 beneath. 

 

 

 

 

 

The upper fill of this 
feature was a sticky yellow and red clay (20).  The clay was less sticky and tended 
to crumb in the northern part of the ditch.  The crumbing of part of this clay must 
be due to heat in the immediate vicinity.  Beneath 20 was a layer of stones in a 
red/yellow clay matrix (21), which constituted the primary fill of pit 19. 

 

 

 

 

 

 

Plate 3: Structure 44 from the west. 
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On the southern edge of the trench was a vertically sided, nearly circular, feature 
(24) measuring 330 mm by c 300 mm by 0.60 m deep.  This post-hole was totally 
filled with broken burnt clay daub with wattle impressions in a loose dark loam 
matrix (25).  These sandy clay fragments had at least one plane surface - 
sometimes two at right angles and some had painted plaster on the surface. 

A structure (44) was revealed beneath sub-division 23 of layer 32.  Its uppermost 
element was a baked clay hearth-like layer (26) which disappeared under the 
eastern edge of trench A.  This feature had been baked hard by heat from above 
and formed a fairly even surface with crumbly edges against the natural sand 
which had been reddened by heat.  It measured 0.7 metres north to south and 
extended westwards for 0.5 metres from eastern edge of cutting.  Beneath 26 was 
a crumbly clay matrix containing rounded stones (38), the clay appeared to be 
identical with that of 26 but had not been subjected to as much heat.  The clay had 
been laid in shallow pit 42 cut into the surface of the natural sand.  Surface 26 
been subject to a heat of at least 400 degrees (pers. comm. Paul Linford, Ancient 
Monuments Laboratory).  Archaeomagnetic analysis suggested a date range of 
288-357AD for this deposit. 
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26

 

 

 

Figure 6: Oven base 26 of structure 44, and its underlying stone layer 38, beneath 

 

Plate 4: Oven 44 

Near the northern edge of trench A was a rounded profiled, shallow cut (27) which 
contained heterogeneous stone and clay loam fill with many fine charcoal flecks 
(28). 

38
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Daub-filled post-hole 24 cut through the fill of pit 29.  This pit, against the southern 
edge of trench A was steep sided with a rounded break of slope to an uneven 
concave base.  The light brown friable loam fill (30) was unusual in containing no 

burnt daub. 

Figure 7: Trench A – the lower levels 

After the initial stage of the field-work, this trench was slightly extended to the 
south and east by the contractors.  The eastward extension damaged a large 
Roman pot (56) which had been placed upright in the ground.  The southward 
extension exposed, but did not damage, a second pot (59) similarly placed. 

These pots had been placed in pits (55 and 58 respectively) excavated into the 
natural underlying sand, and of which they formed a lining, there being no visible 
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cut for them.   

Figure 8: Trench A – southern section 

 

 
Figure 9: Trench A - The western section 

Trench B 

This was the western of the two trenches on the site of the proposed atrium and 
measured 4.4 x 1.7 metres.  It was positioned to match the footprint of the 
proposed atrium wall of the renovated building. 

The upper levels  

 
As with Trench A, the slab and 
underlying hardcore was removed by 
machine revealing a dark loam layer.  
This layer, 33, although similar in 
many respects to layer 1 in trench A, 
seemed to be somewhat more 
disturbed.  Layer 33 overlay light mid-
brown layer 9, which was also present 
in trench A. Again, these layers were 
removed by machine, in 
approximately 0.1 metre spits down to 
a reddish horizon with patches of 
apparently burnt material. 

   

Plate 5: Trench B looking north.  Structures 
49 (to the left) and 50 are visible as red 
rimmed features against the paler 'natural' 
sub-soil.  A section of this trench was later 
slightly extended to the west in order to 
excavate feature 43. 
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The lower levels – fig 10  

Below the upper layers a series of three hearth-like features containing burnt 
material were exposed.   

The easternmost of these, structure 50, consisted of a pit, 16, with two fills, 17 and 
18.  Pit 16 was an ovoid cut approximately 1.0 m by 0.8 m in plan and 0.12 m 
deep.  Its orientation was roughly north-south and it was shallow sided with a flat 
base.  It was filled by deposits 17 and 18.  Fill 17 formed a rim of soft, crummy red 
sand 5-10 cm across and 3-4 cm deep.  The inner fill, 18, contained large 
amounts of charcoal and some small fragments of unidentifiable iron objects, 
occasional iron slag and possibly fragments of coal or clinker.  This became 
deeper, and had more charcoal, towards south.  On analysis, context 18 also 

proved to contain a strong enhancement of levels of copper and lead. 

Figure 10: Above right - Trench B – the lower levels; Above left- Structure 43 on exposure 
(immediate left) and fully excavated (far left).   
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Figure 11: Trench B – the eastern section.  This was later cut back between A and B. 

To the west of structure 50, structure 49 consisted of fills 11, 12 and 13 in pit 10.  
Pit 10 was an ovoid cut, 80 mm deep, 70 mm across and approximately 80 mm 
long.  Deposit 11 was soft, orangey red sand with inclusions of burnt clay (or 
possibly mould).  This was about 50 mm thick in a band up to 200 mm wide 
around outside of darker patch (12/13).  Fill 12 was a soft dark brown grey sandy 
deposit with abundant burnt clay and charcoal, some slag and occasional 
hammerscale.  It measured 600 mm by 400 mm and was 80 mm deep.  Deposit 
13 was soft, moderately compact yellowish clay with frequent inclusions of 
charcoal, 30-40 mm thick. 

Plate 6: Top of feature 49. 
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Plate 7: Feature 50 showing section.  Feature 49 is visible on the left. 

 
Structure 43, also appeared to be a small hearth or furnace-like structure.  It was 
excavated by means of an extension of the west side of trench B.  Its component 
parts were a 50 mm thick red/orange burnt clay with sand rim to the south (34) 
and another ridge, of mainly fire-reddened sand with some clay of varying redness 
to the north (46).  These surrounded fill 41 - a friable dark brown sandy loam with 
frequent orange-red clay flecks and lumps with moderate quantities of charcoal 
becoming dense at the base of deposit.  In 41 also, were occasional pebbles, 
hammerscale, and one large block of burnt sandstone, which crumbled into 
fragments.  (A single sherd of post-medieval pottery in 41 must be intrusive).  
Layer 41 filled pit 45, which contained the whole structure. 

To the north of the main part of the feature, layer 40 filled a separate small 
depression.  This was a dark brown friable sandy loam with occasional charcoal 
and moderate quantities of burnt clay. 
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Figure 12: Structure 43 

 

A hollow in 41 was filled by 35, a dark brown friable, slightly sticky sand with clay.  
To the north of this and overlying layer 40, layer 36 appeared to be rubble 
associated with the destruction of this structure.  Layers 35, 36, 40 and 41 all 

contained hammerscale. 

Plate 8: Structure 43 in west section of trench B. 
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Plate 9: Structure 43 exposed in trench extension. 

 
 
 

Plate 10: Structure 43 excavated. 
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Figure 13: Trench B - the northern end of the eastern section. 

 

Trench C 

This trench was excavated by the contractors in order to install the mains services 
to the renovated Conder building and ran along the western an southern sides of 
the building.  At the south eastern corner of the southern wing it turned to run 
north into the southern wall of the eastern wing.  The southern length of the trench 
approximately corresponded with the alignment of the mid 18th century Dr Walls’ 
Walk which connected Infirmary walk with Farrier Street. 

Considering the density of Roman activity previously noted in trenches A and B, 
together with evidence from other recent work in the area (D Vyce, pers comm), 
much was expected of this trench.  In particular, the Roman Street  was presumed 
to cross this area. 

To the initial surprise of the excavators, no structures at all of a pre 19th century 
were observed in this trench: only two recent floor levels were present in what 
were otherwise almost archaeologically sterile dark soils. 

The uppermost layer, 51, appeared to be a recent garden soil associated with the 
landscaping of the area in the later 20th century.  This had buried two brick and 
concrete floors, 53 and 54, in the south-western corner of the site.  Floor 53 
appears to be the structure shown on the OS 1st edition 1/500 plan 
(Worcestershire, XXXIII.3.20).   

Below these floors, and present along the whole length of the trench was layer 52, 
which appeared to correspond with layer 1 in trenches A and B.  This was a dark 
homogenous loamy deposit containing occasional fragments of oyster shell and 
several lengths of clay pipe stem, but no observed pottery of any date.  At only 
one point, midway along the western run of the trench, was this deposit bottomed 
to reveal the natural underlying sand, 1001. 

34
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5.2 The Soils - Geoarchaeological analysis of the soils and sediments - 
David Jordan 

Summary 

This site is formed from late Devensian outwash sand and gravel, Keuper marl, 
clay, soils, and the debris of occupation, industry and building debris.  A series of 
depositional and post-depositional processes have formed the site.  The strata 
record evidence of dumping, industrial processes and agriculture, whilst the 
actions of earthworms have been the most destructive pedogenic influence and in 
some instances have destroyed elements of the stratigraphic record.  Overall, the 
detailed study of the soil and deposits at Conder Building has been able to 
contribute important information about the origin, depositional and post-
depositional processes of site formation that could not have been determined in 
the field.  

Study Aims 

The aims were to determine the nature of the parent materials, depositional and 
post-depositional processes that have formed the archaeological and natural 
strata at Conder Building, Worcester, and in particular to study the Roman and 
pre-Roman strata.  It was hoped that this would help to determine the nature of 
the early soil profiles and human activity at the site, and to suggest ways in which 
the soil environment has determined the site formation and preservation. 

Background 

The Conder building site is situated in the north east of modern Worcester outside 
of the medieval town limits at ca. 35m AOD.  The site lies upon a solid geology of 
Triassic Keuper marl overlain by a thin and variable layer of outwash sands that 
form the Late Devensian (Worcester) terrace of the River Severn.  The site lies to 
the north of the confluence between the River Severn and the River Teme.  The 
soils that develop locally upon the sand and marl materials include Typical Brown 
Sands and Typical Brown Earths, and Stagnogleyic Argillic Brown Earths 
respectively.  Localised differences in the relative depth of the free draining sands 
over the less porous marl will have implications for the development and 
preservation of the archaeology at this site.  The mineralogy of the sands is 
determined by their source geology and will have affected the nature of early soil 
development and site formation processes.  Sources for the sands may be local, 
regional or more distant still if they have been reworked from earlier drift deposits. 

Methodology 

The deposits were studied using bulk examination, thin section micromorphology, 
mineralogy, and magnetic susceptibility.  Although the focus of this work is the 
Roman deposits, the overlying medieval soil has also been studied where 
appropriate.  Worm penetration from the Medieval into the Roman strata may 
have resulted in contamination and alteration of the fabric of the deposits.  
Characterisation of the post-medieval deposits is important if we are to identify 
and understand these processes.    

Bulk examination and mineralogy 

Bulk examination and description of the deposits sampled using monolith tins 
followed a scheme adapted from the soil survey field handbook (Hodgson, 1976).  
Small samples from each context were tested with 2MHCl, and H2O2 (30% vol.) to 
determine the concentration of carbonates and organic matter.  Approximately 2g 
of air-dried fine earth from 5 cm intervals down the monolith samples was 

suspended in a dilute solution of Calgon and then wet sieved through 572µm and 

87µm sieves.  The grains retained on each sieve were dried and sub-samples 
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mounted on microscope slides in glycerine and clove oil.  Mineralogical 
identification of the sand fraction was made using binocular and petrological 
microscopes at magnifications between x2 and x400.  Where possible, at least 
100 grains were counted from each sample.  Samples from depths through each 
context were analysed as replicates so that the variability in mineralogy could also 
be assessed. 

Micromorphology 

Undisturbed samples were cut from the monolith tins using standard kubiena tins 
(8 x 6 x 5 cm).  These were sent to Stirling University where they were 
manufactured following the methods of Murphy (1986).  The samples were dried 
in acetone and then impregnated under vacuum with 17449 Crystic resin thinned 
with acetone and using a MEKP LA3 catalyst.  The samples were left to cure after 
which they were sliced, bonded to glass slides and then lapped to a thickness of 

30 µm using a Logitech LP-30 lapping machine.  The slides were then cleaned, 
polished and coverslipped.  Slides were analysed by Terra Nova using a Prior 
MP3 petrological microscope at magnifications of x20 and x400 in plane polarised 
light (PPL), cross polarised light (XPL) and oblique incident light (OIL).  
Description followed the International scheme of Bullock et al. (1985) and Stoops 
(1999) and interpretation was made by reference to the relevant literature (e.g. 
Courty et al., 1985) and previous Terra Nova studies. 

Three thin sections were analysed.  The first was from column sample 1 and was 
taken from across the upper band of burnt clay within context 9.  Questions 
concerning this unit include the nature of the burnt material and the soily matrix, 
and the nature and archaeological implications of the depositional and post-
depositional relationships between these two materials.  The second thin section 
was taken from context 23 - the Roman clay layer in column sample 2 – from 
which it was hoped that micromorphology would help to identify a source and 
purpose for the material.  Analysis also aimed to provide further information about 
the deposition and function of this material, and elucidate the processes of post-
depositional change that have formed the reduced band of material along its base.  
The third thin section was taken from immediately below and include the very 
lowest layer of the clay and the underlying humic strata that was thought to be the 
remains of a buried soil.  This section was taken in order to confirm and identify 
the nature of early soil development at the site and the relative influence of 
material from the overlying strata washed down in worm channels.  By identifying 
the nature of early soil development, it was hoped that the nature of the local 
environment could be expanded upon along with its implications for early human 
activity.  

Magnetic susceptibility 

Approximately 10g of air-dried fine earth (<2 mm) were analysed from 5 cm 
intervals down the two monolith tins.  Determinations were made using a 
Bartington MS2 meter and MS2B dual frequency lab coil at both high (4.65 kHz) 
and low (0.46 kHz) frequency.  Readings were corrected for mass to a standard 
10g.  Sample volume was not determined. 

Heavy Metals 

The results of the preliminary analysis of metal concentration from selected 
contexts are also presented here.  Contexts were chosen to give base levels of 
contamination and cross contamination at the site (‘natural’ sands and plough soil 
– context 1) and to help identify the activity associated with the Roman industrial 
deposits (Roman clay layer – context 23; burnt clay - context 9; fill from 
furnace/bonfire - context 18).  Analyses of total metal content were made by 
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Southern Trent Laboratories (Bridgend).  Total metal content was determined from 
acidified metal extracts using an Inductively Coupled Plasma Mass Spectrometer 
(ICP-MS). 

Table 1: Micromorphology 
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Results 

Bulk examination and mineralogy 

All of the archaeological strata within the two column samples were examined and 
described in detail.  In addition, the underlying sands and a sample of degraded 
marl from sands nearby were also looked at in detail, as these two natural 
materials are probable parent materials for many of the archaeological strata.  
Bulk examination aimed to identify natural and anthropogenic parent materials for 
the archaeological strata, to establish the mode of deposition and relationships 
between the strata, and to understand the processes of post-burial change that 
have altered and preserved the site.  The implication of these three elements of 
site formation for human activity at the site and the way in which they have been 
responsible for the appearance of the site during excavation were the main aims.  
The full results of the bulk examination for each context are provided in Appendix 
1.  

The underlying sands from column sample 1 are moderately well sorted, medium 
and fine-grained quartz sands that are rounded and sub-rounded often with 
polished surfaces and commonly with red/brown coatings of hematite (Fe2O3).  
They have a weakly developed sub-angular blocky structure in which no 
depositional evidence survives.  Soil development and the formation of this 
structure are probably responsible for the absence of stratigraphy.  They are 
slightly stony with rounded gravel sized clasts of grey sandstone and siltstone, 
quartz, and marl.  Numerous earthworm channels penetrate through the sands, 
these have been infilled by excremental material and humic material washed 
down from the overlying strata.  Within this humic material burnt clay, charcoal, 
and rounded clay nodules were identified.  The sandy marl from a nearby site 
included large quantities of quartz sand, but was itself a mixture of red silts and 
clays.  The material was indurated suggesting that it had been subject to 
periglacial processes of compaction.  The ‘natural’ at this site, therefore, consists 
of two materials with very different textural and by implication drainage properties.  
The sands are derived from Late Devensian glacial outwash and are 
predominantly quartz but also include small amounts of feldspar, sandstone, and 
siltstone.  They have then been affected undoubtedly by periglacial processes, as 
evidenced by the induration of the marl fragments, soil development resulting in 
the weak structural development, truncation and the removal of the topsoil, and 
post-burial incorporation of material from the anthropogenic deposits above. 

Context 9 directly overlies the sand; the boundary between the two is relatively 
abrupt suggesting that here at least the original topsoil was strongly truncated 
down to the level of ‘clean ‘ sand before the deposition of materials forming 
context 9.  The deposit itself is a dark greyish brown moderately dense sandy 
loam with silty clay inclusions of burnt clay. The burnt clay tends to be distributed 
as discontinuous bands, disrupted by worm channels, one at the base of the unit 
and a second very distinct band 10-15cm above.  These appear to be artefacts of 
the depositional stratigraphy and have probably survived because their high 
density makes them relatively resistant to worming.  The soily matrix within which 
these bands survive is a homogeneous organo-mineral material with a granular 
structure that has been compressed into blocks following burial.  Within this 
material charcoal, burnt clay, bone, coal, oolitic limestone or mortar, and rounded 
gravel of grey siltstone and sandstone and rare degraded red sandstone were 
found.  The parent materials of this deposit, therefore, are varied but as well as 
the sand and gravel, they include occupational, industrial and building wastes, 
together with organic materials, which have been strongly decomposed leaving 
only amorphous humic residues.  The humic fraction has been intimately mixed 
with clay, and this clay-humic complex has coated the soil particles. These dark 
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coatings makes identification of subtle stratigraphic differences difficult and may 
be masking surviving depositional stratigraphy.  This mix of inclusions would 
suggest repeated phases of dumping over an unknown time scale, the 
depositional evidence for which has been lost through earthworm activity and soil 
development.  

The post-Medieval soil of context 1 in column sample 2 is a homogeneous, dark 
greyish brown sandy clay loam.  It contains charcoal, bone, glass, slag and oolitic 
limestone / mortar, many of which are also found within context 9 and suggesting 
that with the exception of the burnt clay layers, the parent materials have been 
similar.  No depositional evidence appears to survive within this strongly 
bioturbated material.  At the base of context 1 is a thin layer of gravel (context 2) 
with rounded grey siltstone, sandstone, and quartz, set in a granular soily material.  
The soily matrix is identical to that of context 1, which is probably its source.  The 
clast-supported nature of this stratum has protected the soil material from 
compression and hence the granular structure has survived.  The gravel itself has 
a lithology identical to that within the other archaeological and ‘natural’ units.  This 
does not help us to determine whether the gravel layer was deliberately laid or 
whether it is the result of post-depositional worm-sorting.  In this biological 
process, large objects are progressively undermined by worm tunnels, and 
material is cast above them causing them to sink through the profile. 

The clay layer itself is a dense silty clay loam, reddish brown in colour with yellow 
and grey hydromorphic mottling along its base due to waterlogging.  Running 
down through the clay are large, vertical channels filled with brown organic rich 
material from the overlying strata, these include fragments of charcoal, which is 
otherwise absent from this layer.  The biological disruption, however, is 
constrained to these large channels and survival of this layer remains good.  
Underlying the clay was a possible buried soil (contexts 39 and 31).  Context 39 is 
a brown, granular sandy loam with common channels that are infilled with more 
clayey earthworm excrements.  This unit is relatively organic, which exists as 
amorphous humic residues intimately mixed within the fabric of the stratum. 
Underlying this is the ‘dirty natural’, which consists of outwash sands mixed with 
more humic clayey material through the action of worms.  The upper unit has been 
heavily disturbed by worm activity associated with the penetration of channels 
through the clay layer, and appears to be post-depositional.  It is possible that 
remnants of the original soil survive as the sandy loam fabric.  Thin section 
analysis will help to assess this further.      

Mineralogy 

Within all of the strata, the mineralogy of the sand fraction was dominated by 
quartz. However, subtle differences were identified in the number and type of 
other minerals, grain shape, and grain coatings.  Using SPSS 9.0 for Windows, 
hierarchical cluster analysis was carried out; the resultant groupings and 
dendrograms are shown in figures 15 and 16.  The dendrograms show groupings 
of samples based on similarities in their characteristics, in this case their coarse 
and fine sand mineralogies.  Percentage abundance data are given in appendix 3. 

The samples from context 1, the post-medieval deposits in column sample 2, all 
fall into a single cluster grouping for both their coarse and fine mineralogy 
suggesting that their coarse and fine sand mineralogies are relatively 
homogeneous.  Context 9 in column sample 1 was interpreted by the excavator as 
a soil formed after the period of Romano-British activity, and includes patches of 
burnt clay.  The fine sand mineralogy appears to be relatively homogeneous and 
is similar to that of context 39 (the possible buried soil), the marl, and certain of 
the sand samples.  The coarse sand mineralogy from this deposit, however, 
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appears to be much more variable and three different clusters include samples 
from context 9.  15 cm from the top of the column the coarse sand of context 9 is 
distinctive, the sample from the top (0 cm) is similar to context 1 samples, and 5 
and 10 cm depth samples are similar to a context 39 sample.  The burnt clay 
within context 9 has distinctive coarse and fine sand mineralogies.  This perhaps 
suggests many different sources of materials in this deposit.  The depositional 
stratigraphy of these different materials has been only partially preserved, and 
was not visible during excavation. Examination of the mineralogy, therefore, has 
helped to identify this ‘lost’ stratigraphy.  

The fine sand from the Roman clay layer (context 23) is relatively homogeneous 
and is similar to that of context 1, whilst the coarse sand fraction is most similar to 
that of contexts 9 and 39.  The possible buried soil layer (context 39) has a 
relatively homogeneous fine sand fraction that is similar to the marl, context 9 and 
samples from the sand and context 31.  The coarse sand grains, however, are 
more variable and the different samples fall within groupings containing samples 
from most of the other contexts.  The dirty ‘natural’ of context 31, has fine sand 
mineralogies similar to the sands, the marl, context 39, and context 9.  

Figure 14: Dendrogram and groupings of fine sand fraction upon basis of similarities in 
mineralogy. 

 
                     

Figure 15: Dendrogram and groupings of coarse sand fraction upon basis of similarities in 
mineralogy. 
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The ‘natural’ sands have a relatively variable, fine sand fraction, but the coarse 
sand is more homogeneous and is similar to the marl and contexts 31 and 39.  
The fine sand fraction is also similar to certain samples from context 9.  The sand 
within the marl sample is most similar to that of the ‘natural’ sands, but the fine 
sand is similar to that from context 9 whilst the coarse sand is also similar to 
samples from context 31 and 39. 

In summary, the coarse sand fraction appears to be relatively variable within the 
archaeological contexts and relatively homogeneous within the ‘natural’ sand, marl 
and dirt sand strata.  The fine sand on the other hand tends to be more 
homogeneous within the archaeological deposits and is more variable within the 
sands.  To understand the nature of these groupings better boxplots of the 
individual mineralogical elements for each context were produced.  These show 
the mean, and range, and therefore the variability, of each mineralogical feature 
recorded for each context. 
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Figure 16: Box plot of mean percentage quartz content and variability in fine sand.  

 

Figure 17 shows the proportion of quartz within the fine sand fraction.  The marl 
and burnt clay were single samples and this explains their low variability.  The 
quartz content of the sand and context 31, however, was very variable whilst 
contexts 1 and 9 have only low variability.  In the marl and context 23 quartz 
content was high, in contexts 1 and 9 it was moderately high, and in the burnt clay 
the proportion of quartz was very low.  

Figure 18 shows the proportion of fine sand-sized grains of quartz with hematite 
coatings on their surface.  This shows the enhancement effect of burning upon the 
grains in the burnt clay.  It also shows the relatively high level of hematite coatings 
within the grains in the marl, and some of the sand samples.  Hematite coatings 
appear to be relatively common within contexts 9, 39 and 31, and relatively 
infrequent within contexts 1 and 23. 
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Figure 17: Box plots of percentage of fine sand, quartz grains with hematite coatings. 

 
Figure 19 illustrates the proportion of charcoal within the fine and coarse sand 
sized fractions.  Fine charcoal was very common within the burnt clay, however 
coarser charcoal was absent from this material.  Both coarse and fine charcoal 
was common within contexts 1 and 9.  Whilst context 39 (possible buried soil), 
contains relatively high levels of fine charcoal and only moderate amounts of fine 
charcoal.  Contexts 31, 23 and the ‘natural’ sand contain moderate amounts of 
both size fractions of charcoal, whilst the marl contains very little of either.   

 
Fine sand                                                                                 Coarse sand 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 18: Box plot of percentage charcoal within the fine and coarse sand fractions. 
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Figure 19: Box plot of percentage sub-rounded and sub-angular grains in coarse sand fraction. 

Figure 20 illustrates the proportion of sub-rounded and sub-angular grains within 
the coarse and fine sand-sized fractions.  This diagram shows how few sub-
rounded coarse sand grains are found within the burnt clay, and the proportion 
within context 9 is highly variable.  The ‘natural’ sands tend to contain relatively 
high numbers of sub-rounded grains.  The post-medieval deposit (context 1) also 
contains relatively few sub-rounded grains.  Sub-angular grains by contrast are 
common within the burnt clay, possibly due to cracking in response to heating, or 
perhaps this is a difference inherited from the clay parent material.  They also tend 
to be relatively high within contexts 1 and 9, but are absent from the Roman clay 
layer (context 23). 

Micromorphology 

The three thin sections examined included material from contexts 9, 2, 23, and 39.  
Summaries of the thin section descriptions are presented in standard tables (table 
1) and full descriptions are given in appendix 2.  

Thin section 1 (Context 9 – Soil formed above Romano-British activity). 
The thin section was taken from across the burnt clay layer 10-15cm above the 
base of this unit.  A scanned image of this slide is shown in plate 11 where the 
three ‘slide zones’ are clearly visible.  The middle of these is the burnt clay layer 
itself, which as can be seen has been heavily disturbed.  This is overlain by a dark 
brown sandy loam material, and beneath the burnt clay is a heterogeneous grey 
and mid-brown sandy loam layer.  

Under the microscope the upper unit (slide zone 1) is seen to have a moderately 
dense, dark and mid brown, organo-mineral fine fabric that is dark brown and 
orange brown in oblique incident light (OIL).  Fine silts, clays and amorphous 
humic residues form the fabric in approximately equal proportions; phytoliths, 
fungal spores and trace amounts of pollen are included in the organic material.  
However, the slide zone is dominated by the coarser element of silts and sands 
predominantly of quartz, but also including feldspars, micas, sandstone, siltstone, 
and both acidic and basic igneous rocks.  Slag and small amounts of bone and 
charcoal are also present.  This coarser element in randomly arranged, and set 
within the finer material.  Most of these grains are sub-rounded and sub-angular in 
shape, but a few of the coarser sand grains and gravels are well rounded.  Only 
very few mammilated earthworm excrements were identified and these were 
strongly aged.  However, they were composed of the same fine fabric as the slide 
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zone itself, and the whole of main soil fabric appears to have been reworked 
biologically in the past.  The present arrangement, therefore, has formed through 
the coalescence of earthworm excrement.  Occasional pedogenic, iron nodules 
were present, but these were well rounded and appeared to have been inherited 
rather than having formed in-situ.  

Context 9 

Plate 11: Thin section 1 

 

The burnt clay layer (slide zone 2) consists not only of rounded nodules of burnt 
clay, but also of a soily fabric identical to that of slide zone 1.  This dark brown 
soily material was present infilling large vertical channel voids through the clay.  
The clay itself is mid brown and red brown in plane polarised light (PPL) and a 
bright reddish orange in OIL which confirms the heating and burning of this 
material.  It is a dense mineral deposit with organic matter only within the channel 
voids that traverse it, its inherent porosity tend to be of non-connecting irregular 
vughs.  Fine silts and clay in an approximate 2:3 ratio form the fine fabric but 
coarser silts and sands are also frequent and these consist of quartz, orthoclase 
feldspar, quartzite, and igneous rocks (granite, grano-diorite and gabbro).  The 
fine mica silts tend to be oriented parallel to each other in an oblique direction.  
This orientation may have formed in the clays sedimentary environment, or it may 
reflect the compression and shaping of the clay in its plastic state, before its 
deposition in its present context.  The relative paucity of plagioclase feldspars, 
sandstone and well-rounded grains in the clay distinguishes it mineralogically from 
the dark organic material infilling the channels.  Iron nodules and parallel laminae 
of iron impregnation appear to have formed in-situ within the clay itself.  The 
laminae are not horizontal, however, and this suggests that at least some of the 
iron redistribution is pre-depositional. 

Slide zone 1

Slide zone 2

Slide zone 3
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The lowest slide zone (slide zone 3) is more heterogeneous with a patchy 
appearance and consists of three distinct micro-fabric types.  The first is virtually 
identical to the dark organic rich material of slide zone 1, the second is that of the 
burnt clay, and the third is a pale to mid brown, organo-mineral material.  This 
third micro-fabric type is formed from fine silt, clay and amorphous organic matter 
in a ration of 3:6:1, and is found coating the coarser sand grains that dominate this 
material.  These consist of quartz, feldspars, Igneous rock fragments and a 
relatively high proportion of siltstone.  The burnt clay fragments are well rounded 
and are found throughout as too is the dark organic, microfabric type 1 deposit.  
Excremental features in this zone consist almost entirely of this type 1 micro-
fabric, whilst iron pedofeatures are present within the burnt clay and only 
occasionally in either of the other two materials. 

Thin section micromorphology has shown how stratigraphic information, unseen in 
the field and monolith sample, has survived despite the intense worming of this 
material.  Evidence of at least three different depositional phases survived in the 
8cm thick block of material represented in thin section.  The uppermost unit was 
very strongly bioturbated and homogeneous.  It contains bone and charcoal, and 
originally a large proportion of organic matter, however, slag was also present and 
so a range of occupation and industrial sources for this material are likely.  These 
seem to have been intimately mixed together, however, at least partly following 
deposition and so a large part of the depositional stratigraphy has been lost to 
earthworm activity.  Earthworm activity has also resulted in the incorporation of 
this material into the underlying strata, and the apparent homogenisation of the 
whole context. 

The layer of burnt clay is a depositional stratum, however, and has survived 
because of the high density of the clay and its resistance to worm penetration.  
However, this was a broken layer, and the clay appears to have been deposited 
as a jumbled mass of burnt clay fragments between and through which worms 
have penetrated.  The iron laminae suggest that the clay is partially oriented, this 
must have occurred before it was deposited in its present position.  Similar 
laminae were identified at the base of context 23 (Thin section 2), and may be 
sedimentary structures, or perhaps relate to compression and shaping of the clay 
during its usage before it was deposited.  Below the burnt clay an earlier deposit 
survived as pockets within the organic rich bioturbated material washed and 
brought down in worm channels through the burnt clay.  The original stratum 
appears to have been a very sandy loam with only a small amount of organic 
matter, and more siltstone than the other strata.  This grey siltstone was also 
common in context 31, the sub-soil formed in outwash sands of column sample 2.  
The microstructure of the deposit with fine material coating the sand grains is also 
reminiscent of a sandy sub-soil fabric and may be a parent material for this 
deposit.  The original strata itself did not contain charcoal and bone; these were 
present only in the bioturbated material.  This layer itself does not have an 
inherent resilience to biological activity, but seems to have been protected by the 
burnt clay layer.  Context 9 lies directly over clean outwash sands from which the 
original soil profile has been lost, and it may be fragments of this soil that form this 
lowest stratum.  This suggests that the soil has not necessarily been truncated by 
the wholesale removal of the organic, upper soil horizons.  Ploughing and 
bioturbation are other possible mechanisms by which the soil surface could have 
been lost. 
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Thin section 2 (Contexts 23 and 39 – Roman clay layer and buried soil). 
The thin section crosses the boundary between the red clay layer (context 23) and 
the possible buried soil (context 39).  Plate 12 shows how the very base of the red 
clay is present at the top of the slide.  The greatest proportion of the slide, 
however, is given to the soil, as the red clay layer was also sampled in thin section 
3.  Context 39 is revealed in thin section as an apedal, but open structured, 
heterogeneous brown sand loam.  The fine fabric consists of two different 
microfabrics.  The first is a dark brown organo-mineral complex of approximately 
equal proportions of fine silt, clay and amorphous organic matter and the second 
is almost identical but has a lower proportion of organic matter.  Set into the fine 
fabric, are the coarser silts and sands that dominate the context.  Sands of quartz, 
feldspar, sandstone, siltstone, quartzite, igneous, and even a single grain of 
metamorphic gneiss were identified.  Small amounts of charcoal and bone are 
also present.  The context is dominated by channel voids and 2-3cm down the 
slide was a 1cm thick band of heavily bioturbated material with common, 
mammilated earthworm excrements and beaded bacillo-cylinders formed by 
enchytraeid worms.  Towards the base of the slide, the fine fabric becomes less 
organic and slightly sandier; trace quantities of phytoliths, pollen, and fungal 
spores are present in the more organic material.  

Contexts 23 and 39 

Plate 12: Thin section 2  

 

The boundary between contexts 23 and 39 has been disturbed by earthworm 
activity.  The clay layer itself consists of a mineral, orangey red sandy clay loam 
that is massive (apedal) and dense.  Vertical and sub-vertical channels traverse 
the clay, but the clay itself has low, non-connecting, vughy porosity.  The fine 
fabric is a mixture of fine silts and clay in approximately equal proportions.  In 

Context 
39 

Context 23

Context 39
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oblique incident light, the microfabric is orangey red and orangey brown; it is duller 
in colour than the burnt clay in context 9 that shows that this material has not been 
significantly heated.  Coarse, rounded quartz sands are clustered within the 
channels, but the clay itself contains quartz, feldspar, quartzite, mica, granite and 
diorite sand grains.  The clay contains frequent iron nodules and linear parallel 
laminae of iron impregnation that run horizontally along the base of the unit.  Rare 
dusty clay coatings were present coating channels through the clay.  Such 
coatings are formed when clay, silts, and other fine particulates move down 
through the profile in the soil water, and are deposited around voids at depth.  
Impure clay coatings are often associated with soil disturbance (Courty et al., 
1989), and as such support the suggestion that context 1 has been subjected to 
agricultural disturbance.  However, many other disturbance processes may also 
form such features. 

Context 39 has been strongly affected by biological disturbance and the question 
remains whether this more organic stratum is the remnants of the old soil profile, 
or whether it is a post-depositional effect of worming through the clay layer.  Often, 
thin organic layers form beneath relatively impenetrable materials as worms tunnel 
around the obstacle.  Such activity may account for the heavily bioturbated band 
towards the top of the unit.  The organic rich microfabric forms the frequent 
excremental features and would appear to be post-depositional.  The second, less 
organic micro-fabric, however, is the remnants of the original soil, although much 
disturbed by post-depositional biological activity.  The original soil survives, 
therefore, but is more heavily truncated than would first be assumed on account of 
the organic appearance of the stratum.  

The original soil profile has been truncated, which means that some information 
concerning its original form has been lost.  However, a sandy open structured sub-
soil is suggested by the fragments preserved in context 9, such a sub-soil would 
be freely-draining.  The sand mineralogy is relatively mafic and includes feldspar, 
mica, pyroxene and occasional olivines, all of which release plant nutrients as they 
weather.  The clay and organic matter content of the soil will be vital in 
determining how well these minerals are bound within the freely draining soil, and 
also the soils structural stability, and hence the fertility of the soil.  Locally on 
terraces typical argillic brown earths and stagnogleyic argillic brown earths of 
Escrick and Salwick soil associations form on these terrace deposits.  Such soils 
have good fertility and are moderately light, however there are likely to be 
localised heavier patches prone to seasonal wetness where the coversands are 
thinner.  The surviving fragments of soil within context 39 suggest that clay and 
organic matter within the A horizon of this profile were relatively plentiful, and point 
to these soils being of the brown earth type.  

No clay coatings were identified either in bulk or in the small amount of buried soil 
material examined in thin section.  This suggests that although post-depositional 
coatings were found in the clay layer (context 23), clay movement within the 
original soil was limited.  Hence, the soils clayey sand texture is the result of the 
closeness of the marl beneath the sand rather than the movement of clay down 
through the profile.  Gleying and hydromorphism of the bulk samples was noted; 
this suggests that the relatively shallow cover of sands over the marl is causing 
localised soil wetness.  As was noted in the field however, the depth of sand over 
the marl varied across the site resulting in a localised pattern of wetter and drier 
soil conditions.  Such wetness will be affecting site formation by acting to inhibit 
biological activity and helping to preserve site stratigraphy relative to the sandier 
and more freely draining areas.  The local soil types, therefore, are a stagnogleyic 
brown earth with good fertility, but prone to localised and seasonal waterlogging, 
and presumably a better draining typical brown earth on the deeper sands.  The 
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biological disturbance of the buried soil, and its contamination with material 
brought down from above, means that it is a poor context for environmental 
analysis.  There was no evidence surviving in thin section to indicate that this soil 
had been cultivated before the Roman occupation. 

Thin section 3 (Contexts 23 and 2 – Roman clay layer and gravel spread) 
Only a small portion of the gravel layer (context 2) was included in the thin section.  
The origin of this gravel has been questioned (Wilson, 2000), whilst it may have 
been deliberately lain, it is possible that post-depositional worm sorting, and the 
movement down profile of gravel clasts may be responsible.  The fine fabric of this 
context consists of a crumb structured, brown organo-mineral material with no 
apparent internal organisation.  The mammilated excrements of earthworms are 
frequent.  The crumb structure and excremental fabric show that biological activity 
has been high but does not prove how the gravel layer formed; gravel clasts lie 
horizontally, but this could have resulted from both suggestions.  Granostriations 
in the clay around the base of these gravels where the clay platelets have aligned 
suggests pressure from above that could be trampling or post-burial compression. 

The red clay layer is essentially the same as that exposed at the very top of thin 
section 2, but the larger area in this slide allowed for a better assessment of 
variability.  The fine fabric consists of fine silts and clay and set into this are sand 
and coarse silts of quartz and orthoclase feldspar, with occasional plagioclase 
feldspars, quartzites, sandstones, siltstones, and granites.  The dominance of 
quartz and orthoclase feldspar is very similar to that of the burnt clay in context 9.  
The alignment of clays and micaceous silts in the clays tends to be cross-
reticulate and planar crack voids run both horizontally and vertically through the 
unit.  The clay is traversed by vertical channels filled with an excremental organo-
mineral material that contains small quantities of charcoal and bone.  Iron nodules 
have formed in-situ within the clay and greyish brown silt cappings and 
intercalations were also noted.  

Contexts 1 and 23  



©Archenfield Archaeology 2003 AA/00/6 
 

archenfield archaeology ltd AA_06 The Conder Building, Worcester: archaeological evaluation 

 
46 

Plate 13: Thin section 3  

Context 1

Context 23
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Similar silty intercalations are known to form in floor layers under wet conditions, 
however, they may also be associated with biological activity.  In this context, the 
cappings tended to be associated with cluster of sand grains.  Such sand clusters 
are also formed biologically by the deep-living earthworms that form the large 
vertical and permanent burrows often found at depth in archaeological sites infilled 
with more humic material.  A biological explanation for the features is, therefore 
more likely.  Compression of the clay layer had clearly occurred from the 
organisation of the micro-fabric and the nature and orientation of the planar 
cracks.  However, it is probable that this compression occurred at the time it was 
laid, or more gradually by trampling of a dry and, therefore, probably covered 
surface.  If this floor layer had been allowed to become wet, trampling should have 
left obvious signatures in the micro-fabric.  As the clay becomes plastic, the clay 
platelets would realign themselves perpendicular to the plane of compression, and 
smearing and puddling at the surface should occur, forming a striated and very 
low porosity crust.  The deposit seems to have formed in a single depositional 
event rather than gradually building up over time.  

Biological activity was limited to the large vertical channels that may have been 
formed either by earthworms or by plant roots and later been exploited by 
earthworms.  The high density of the clay appears to have protected it from more 
extensive biological damage.  Hydromorphism of this layer through the reduced 
water drainage has resulted in the redistribution of iron to form iron nodules and at 
the base thin iron laminae.  This waterlogging does not appear to have been 
severe, however, as the clay does not have the grey and yellow ‘reduced’ 
appearance of similar clay layers elsewhere in Worcester. 

Magnetic susceptibility 

The magnetic susceptibility of a deposit is determined by its mineralogy, burning, 
contamination with ferrimagnetic materials, soil development and the activity of 
certain anaerobic bacteria.  This allows a means of assessing soil development 
and the importance of anthropogenic disturbance, through the addition of burnt 
and ferrous contaminants and the burning / heating of deposits.  

Figure 21 shows the mean low frequency magnetic susceptibility of 10g samples 
from each context with 95% confidence interval bars.  This shows the low 
magnetic susceptibility of the ‘natural’ marl and sands, and of the material in the 
Roman clay layer (context 23).  The mean magnetic susceptibility of contexts 31 
and 39, buried below the Roman clay layer, are moderate, but relatively variable 
and are not significantly lower than the enhanced signals of contexts 1 and 9.  The 
magnetic susceptibility of the burnt clay from within context 9 was measured as 
830 χ10g.  This strong enhancement is expected because of the effect of burning.  
Magnetic susceptibility is also affected by the geometry of the sample.  The burnt 
clay sample was very small (ca.2.5g) and it is possible that the sample geometry 
within the standard sampling pot may also have affected the reading to an 
unknown extent.  
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Figure 20: Mean low frequency magnetic susceptibility and 95% confidence interval of 
archaeological contexts. 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 22 shows the magnetic susceptibility of the deposits through column 
samples 1 and 2.  In column sample 1, the magnetic susceptibility of the sands 
below 25cm can be seen to be consistently low.  Within context 9 through the 
upper half of the sample magnetic susceptibility is noticeably higher and more 
variable, peaking 10 cm from the top of the column at the level of the burnt clay.  
Within column sample 2, the magnetic susceptibility of context 1 in the upper half 
of the column is noticeably elevated, but is less variable than that of context 9.  
The magnetic susceptibility of context 23 is very low, whilst the possible buried soil 
underlying it has a moderate enhancement compared to the ‘clean’ sands in 
column 1.  
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Figure 21: Low frequency magnetic susceptibility with depth through monoliths. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soil development may lead to an enhancement in magnetic susceptibility towards 
the surface, an effect known as the ‘Le Borgne’ effect.  This may partially explain 
why the archaeological deposits, with the exception of the Roman clay layer 
(context 23), show enhanced signals.  In addition, the peak in context 9 at the 
level of the burnt clay suggests that this burnt material is also adding to the 
magnetic susceptibility, above the level of that in the possible ‘buried soil’ 
(contexts 31 and 39).  The inclusions of slag in context 1 and occasionally within 
context 9 also suggest that other contaminants may be partially responsible. 

The magnetic susceptibility of samples in response to different frequencies may 
give clues as to the grain size of the susceptible material, and hence its origin 
(Dearing, 1999).  Measuring frequency dependence gives a measure of the 

importance of fine (<0.03µm) ‘superparamagnetic’ particles to the overall magnetic 
susceptibility of a material.  Table 2 shows the frequency dependence of samples 
taken from the deposits at Conder Building.  All samples had a lower magnetic 
susceptibility at the higher frequency.  The sandy marl showed no frequency 
dependence at all, whilst the sands and contexts 1,2, and 9 were all relatively low 
or medium.  The magnetic susceptibility of context 39 has very high frequency 
dependence, at a level described by Dearing (1999) as anomalous and due to 
contamination.  All other contexts show medium to medium / high frequency 
dependence.  

Soil development is one way in which the superparamagnetic component of a soil 
is enhanced resulting in increased frequency dependence.  The low frequency 
dependence of the marl and sand probably reflects their isolation from the surface 
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and the absence of the microbial processes thought to be partially responsible for 
the formation of these fine magnetic particles.  Both of these contexts also tend to 
have a relatively high proportion of grains with hematite coatings.  The hematite, 
therefore, is not accounting for the frequency dependence and as these samples 
also have a low magnetic susceptibility, it is not making a significant contribution 
to the susceptibility of these deposits.  Surprisingly contexts 1 and 9 show little 
elevation of frequency dependence, whilst contexts 31 and 23 are much higher.  
The enhancement of frequency dependence in context 23 where magnetic 
susceptibility is low and soil development was not evident may be due in part to 
the waterlogging of this deposit.  Gleying of this material was evident by its 
mottled appearance, and anaerobic microbial actions (Stanjek et al., 1994) and 
iron redistribution (Allen and Macphail, 1987) may be mechanisms for the 
enhancement of frequency dependence. 

Table 2: Frequency dependence of magnetic susceptibility 

Context % frequency dependence 

1 2.33 

2 3.60 

9 3.99 

23 9.59 

31 5.91 

39 15.92 

Sands 3.72 

Sandy marl 0.00 

Burnt clay 7.23 

 
Heavy metals 

The results of the heavy metal analyses are presented in table 3.  The underlying 
sands were analysed as a reference sample against which concentrations within 
the archaeological strata could be measured.  The roman clay layer (context 23) 
has no enhancement of copper, but levels of iron and lead are slightly higher than 
within the underlying sand.  These concentrations, however, are not excessively 
high and may be related to inherited parent material differences rather than 
anthropogenic enhancement. The burnt clay patches within context 9 show a little 
enhancement in the levels of all three elements and if this material and the clay 
layer have the same parent material then the concentration copper is substantially 
higher.  Context 18 was thought to represent the fill from a furnace or bonfire, 
within this material iron levels are little higher than those in the underlying sands, 
but the concentration of both copper and lead is strongly elevated.  The level of 
enhancement is greater than would be expected from burning and other 
occupation activities alone, and suggests working of these two metals locally.  
Within the post-medieval horticultural soil (context 1) there appears to be no 
enhancement in lead, but there is an increase in the concentration of copper and 
iron.  Slag was frequent within this material and may account for the rise in iron 
whilst it is also possible that copper might be present as a contaminant in the ore.  
However, copper is also concentrated within charcoal and faecal material and 
these may provide alternative explanations for its relatively high level (Aston, 
1998; Aston et al., 1998).  
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Table 3: Heavy metal concentration 

 
Context Fe mg/kg Cu mg/kg Pb mg/kg 

‘natural’ sands 16900 10 25 

1 – post-Med. horticultural soil 37600 34 28 

18 – fill from furnace/bonfire 19600 250 156 

23 – Roman clay layer 22100 0.35 46 

Burnt clay patches within context 9 25100 29 33 

 
 

Discussion 

The natural solid and drift geology form the parent materials for the early soils and 
in part, the archaeological deposits.  Therefore, the underlying geology has had an 
important influence on the formation and preservation of the site and probably also 
of site occupation and use.  The underlying Triassic marl is a silty clay into which 
sand grains have been incorporated through the action of periglacial freeze-thaw 
processes, fluvial reworking, and degradation.  The sand overlying the marl also 
dates to the Late Devensian and is an outwash deposit from the glacial margins to 
the north.  

The mineralogy of these sands is dominated by quartz.  However, a number of 
other minerals and rock types are also represented including orthoclase and 
plagioclase feldspars, muscovite micas, pyroxenes and olivines, sandstones, 
siltstones, intrusive igneous rocks (granite, diorite, basalt, and gabbro), and even 
rare grains of metamorphic gneiss.  The siltstones, sandstones, quartz, and some 
feldspars, may be derived locally from the Triassic sandstones, and regionally 
from the Devonian sandstones to the west and north-west.  The igneous 
geologies, however, are not found locally and have probably been reworked, 
together with some of the sandstones and siltstones, from Devensian and earlier 
drift deposits, having been transported originally from North Wales and / or 
northern Britain.  Their reworking is perhaps indicated by their well-rounded grain 
shapes.  

These sands have formed terraces along the river Severn that would be favoured 
for settlement because of their relatively flat and even topography and their 
elevation above the rivers floodplain.  The confluence between the Teme and the 
Severn to the south of the city and the narrowing of the Severn valley at Callow 
End and Cliffey Wood makes the River Severn through Worcester prone to 
flooding.  The terraces would be favoured locations of occupation because of their 
protected position from the flooding, whilst springs may have formed at the 
boundary between the marl and the sands along the terrace edge.  The terraces 
will also have the lightest, most freely draining soils, and the mafic igneous sands 
may have beneficial effects on the fertility of soils that would otherwise be strongly 
leached.  The Conder Building site is located towards the back (eastern edge) of 
the Late Devensian 2nd Worcester terrace.  Here the depth of sand over the marl 
appeared to vary, creating localised hydrological differences that would affect 
early soil development, and the formation and preservation of the archaeology. 
The sands and marl have low magnetic susceptibility.The early soil profile had 
been truncated in both of the column samples. However, remnants survived and 
these give clues as to the original nature of the soil profile. The sands on which 
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the soils have formed contain an appreciable amount of clay from the marl and 
this has affected the hydrology of the soils. The uppermost Ah horizons of both 
soil profiles had been lost, but remnants of the A horizon (context 39) survived 
beneath the Roman clay layer (context 23). The magnetic susceptibility of the soil 
was higher than the clean sands because of contamination from the archaeology 
above, and soil development, which enhances magnetic properties (the Le Borgne 
effect).  In thin section, the remnants were a sandy loam with the sand grains set 
in a fine matrix of clay and organic matter.  This matrix, together with the slightly 
clayey sub-soil would have prevented excessive leaching of the topsoil and helped 
to maintain soil fertility and structural stability.  Slight gleying was evident from the 
greyish colour of the bulk samples.  The local soils, therefore, seem to have been 
stagnogleyic brown earths, which would have been prone to seasonal wetness.  
Elsewhere on site, where the depth of sand is greater and the soils would have 
been more freely-draining, typical brown earths may have developed.  The 
contamination of this buried soil horizon by earthworm activity was clearly seen in 
thin section and in the coarse sand mineralogy.  The sands in some of the 
samples from the buried soils closely resembled those of the sand and marl, 
however others were more similar to the archaeological contexts that overlay 
them.  The post-burial contamination means that these buried soil contexts would 
not be a good source of material for environmental reconstruction. 

The truncation of the buried soils in column samples 1 and 2 appears to have 
involved different anthropogenic and pedogenic processes.  Anthropogenic 
processes involve the deliberate removal of soil horizons, ploughing and other 
disturbance processes.  Soil profiles may also be truncated naturally both before 
and after burial by a number of natural processes including soil erosion and the 
post-burial mixing of two strata by biological or other pedogenic processes 
(welding).  In column sample 2 the removal of the organic Ah and upper A 
horizons pre-dates the laying of the Roman clay layer as mixing of these two 
either chemically or biologically has clearly not been possible.  The deliberate, 
anthropogenic removal of the organic soil horizons, therefore, is suggested.  The 
presence of organic, granular material at the top of this soil horizon gave the 
impression that the upper horizons remain intact and only in thin section could the 
truth of this worm mixed material be seen.  The profile in column sample 1 is more 
complicated as the buried soil has not been so well ‘sealed’ and a number of 
different processes may have been involved, including deliberate truncation, 
ploughing, and welding.   

The Roman clay layer that forms context 23 had very low magnetic susceptibility, 
and was found in thin section not to have been heated and to be clean of 
charcoal, pot and other anthropogenic contaminants.  This clay was found to have 
certain similarities with a sample of the Keuper Marl recovered from a nearby site, 
however their were some mineralogical differences, for example, the clay layer 
had relatively few hematite coated grains. It is possible that the marl is a source 
for the material, but this has not been shown here. Mineralogically the clay layer 
and the burnt clay fragments in context 9 were very different; the burnt clay has 
high magnetic susceptibility, many hematite coatings, and proportionally more 
angular grains.  However, all of these differences can be explained by the heating 
of the clay.  In thin section, the composition and organisation of the two different 
materials appeared to be very similar, and it is possible that the two deposits have 
similar parent materials.   

The clay layer has evidently been deposited in a single ‘event’, and has been 
compressed as the clays and fine silts are partially aligned in horizontal and 
vertical planes; crack voids also follow these lines.  If this is a floor layer, then it 
has not been subjected to wetting and trampling and by implication must have 
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been covered.  As the clay becomes wet and plastic, trampling would lead to the 
exclusion of air and the formation of vesicles, and the clay particles would realign 
themselves giving a strongly striated appearance.  The gravel layer immediately 
overlying it appears to have been pressed down into the clay, and so the two may 
have been associated, although post-burial compression may also have had this 
effect.  This clay layer showed no enhancement of heavy metals, unlike furnace 
fills on the site, and charcoal and other occupational debris were confined to the 
areas of isolated post-burial biological disturbance. 

The sandy, Roman fill deposit (context 18) from a presumed furnace / bonfire, 
shows a strong enhancement of levels of Cu and Pb.  These are at a level that 
would suggest the working of these metals locally.  Neither the Roman clay layer 
(context 23) nor the burnt clay in context 9 showed similar levels of enhancement.  
Slag was identified in contexts 1 and 9 and the sample from context 1 showed 
significant enhancement of iron, although not of copper or lead.  Therefore, 
industrial activity at the site appears to have involved the working of all three of 
these metals, probably alloyed with other metals.  The heavy metal analysis was 
undertaken only as an assessment exercise and the limited range of metals 
analysed means that further identification of the nature of their activities are not 
possible from this study.  The nature of contexts 1 and 9 also makes phasing and 
dating of this activity difficult from the results of this study alone. 

The post-Roman deposits examined (contexts 1 and 9) were provisionally dated 
and described by the excavator as a post-medieval agricultural soil and a post-
Roman soil respectively.  The formation of the post-Roman soil (context 9) was 
felt to predate context 1.  Context 1 was only examined in bulk; no thin section of 
this material was made.  However, the material appeared to be a homogeneous, 
relatively organic, loamy soil that had been strongly mixed by earthworm activity.  
Charcoal, bone, slag and limestone/mortar were identified within this material.  
The coarse and fine sand mineralogy appears to be relatively homogeneous with 
all context 1 samples being found in single cluster groupings.  The fine sand 
mineralogy is most similar to that of the roman clay layer, perhaps indicating a 
significant parent material component of context 1, as well as the local sands and 
gravels.  A mixture of occupational, industrial and building debris have also gone 
into this deposit; the elevated levels of iron in the deposit, together with the 
presence of slag, suggest the presence of metal working residues.  This would 
suggest multiple phases of deposition, but all evidence of this has been lost 
because of post-depositional mixing processes, resulting in the homogeneous 
mineralogical assemblages.  The small monolith sample available and the degree 
of earthworm activity made the identification of plough structures directly within the 
deposit difficult.  However, dusty clay coatings within context 23 suggest that 
disturbance processes in the overlying Post-Medieval material (context 1) have 
caused the movement of fine matter down through the profile.  Such disturbance 
may include cultivation and agriculture, which tend to weaken soil structure and 
leave the soil surface open to the destructive effects of rain splash.  

Context 9 by contrast was far less homogeneous and coarse sand mineralogy, 
micromorphology and magnetic susceptibility all suggest a high level of variability 
throughout this unit, and the survival of remnant stratigraphic information.  Parent 
materials include the local sands, occupation and industrial residues.  Two bands 
of burnt clay survived within the monolith sample, one at the very base just above 
the ‘clean’ sands themselves.  Between this and the higher lens of burnt clay was 
a deposit that appeared to consist of organic-rich material from higher up and 
sandy sub-soil type material mixed together by earthworms penetrating through 
the 2nd burnt clay layer.  A complex series of truncation, deposition and 
disturbance seems to be responsible for this sequence.  The survival of the burnt 
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clay strata at the boundary between context 9 and the sand, and the abruptness of 
the boundary, both suggest deliberate truncation of the upper soil horizons.  This 
has been followed by an uncertain series of depositional and disturbance 
processes.  A suggestion of how this may have occurred is as follows.  A phase of 
disturbance when reworked soil possibly from the truncated profile itself, has been 
mixed with archaeological debris; this may have included ploughing, but the depth 
of material seems to be too shallow for this.  The deposition of the second layer of 
fragmented burnt clay followed by a mixture of occupation and industrial wastes 
must have followed.  The strongly wormed and homogenised, organic rich upper 
deposits have then been brought down through the clay layer by post-depositional 
earthworm activity. 

Pedogenic post-depositional processes have included worm activity, notably, 
earthworms, hydromorphic gleying, clay translocation, and organic matter 
decomposition.  The actions of earthworms have perhaps been the most 
destructive at this site.  Their effects have been notably patchy, however, both 
across the site and at the level of the individual contexts.  Across the site, 
earthworms have exploited the drier, more freely draining areas, leaving ‘islands’ 
of relatively good stratigraphic preservation in the wetter areas between.  
However, within these islands of preservation, worm activity has also led to the 
differential destruction of strata.  Relatively resistant layers such as the clay and 
burnt clay layers are well preserved with worm penetration only through large 
isolated channel voids that pass through the deposits vertically.  These channels 
may be old root channels or they may have been formed by deep living 
earthworms such as Lumbricus terrestris exploiting weakness in the deposit to 
form its permanent burrows.  However they formed, they have since been reused 
by soil fauna allowing their passage from the overlying post-Roman deposits into 
the previously sealed soils below.  Once through the relatively impenetrable 
material the soil fauna seem to preferentially work their way along the bottom of it 
creating the granular organic rich layer within the truncated buried soil below 
context 23.  This gave the appearance of a less truncated soil profile than was 
actually the case.  

Hydromorphism, because of groundwater within the natural clayey sands and 
water perching above the dense clayey Roman deposits, gave the more organic 
dark brown deposits a uniform greyish tinge, whilst the clay layer itself had a 
mottled appearance. Waterlogging and the oxidation / reduction (redox) processes 
that follow can have many implications for archaeological sites.  The redistribution 
of iron in response to the changing chemistry can create false stratigraphic 
overprinting of deposits, in other cases it iron concentration around the edges of 
cut features may actually aid in the identification of archaeology.  In such cases, 
however, care must be taken to ensure that the highly visible iron features follow 
the original line of cut faithfully.  Overall, though Hydromorphism does not appear 
to have been a serious problem at this site, probably because of the sandy sub-
soils.  

A small amount of clay translocation was identified that appears to be related to 
post-Medieval disturbance processes such as agriculture. The amount of clay 
translocation was so small that it is unlikely to have many implications for 
stratigraphic identification and interpretation.  The decomposition of organic 
matter, either from surface vegetation or occupation wastes, and the mixing of the 
amorphous residues through the deposits as a dark clay-humic complex has had 
an important effect on the appearance of the archaeological deposits.  These 
amorphous residues coat the coarser particles and can mask subtler stratigraphic 
differences.  This is one of the reasons why the finer stratigraphic detail of context 
9 had been lost in the field. 
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The different analyses undertaken in this study have each proved themselves as 
useful and informative.  Magnetic susceptibility is a rapid means of identifying 
anthropogenic influences and goes some way towards identifying the nature of the 
disturbance.  It may also be used to identify soil formation and post-depositional 
contamination of soil profiles and archaeological deposits.  Mineralogical analysis 
allowed similarities in parent materials between strata to be identified and helped 
to source some of the archaeological materials.  Bulk examination of the deposits 
allowed the stratigraphic relationships between different units to be examined, 
including those later strata that were not of direct interest themselves, but which 
can provide valuable information as to site formation and preservation processes. 
Thin section micromorphology is a more time consuming and, therefore, 
expensive technique, but its application to this study has been worthwhile. Thin 
section analysis has allowed the identification and characterisation of unseen 
stratigraphic and micro-stratigraphic detail.  By providing detailed context 
information for the chemical and bulk properties observed by other methods, it has 
allowed the various studies to be drawn together into a coherent picture of site 
formation processes at Conder Building, Worcester.  The heavy metal analyses 
have allowed the identification of elevated levels of some of the main metals.  
However, more detailed work would be difficult because too little is presently 
known about the mechanisms by which trace metals get into archaeological 
deposits and the effects of post-depositional pedogenic processes on their 
distribution and concentration.  

Summary and conclusions 

This study of the soils and, natural and archaeological deposits that comprise the 
Conder Building in Worcester aimed to identify the parent materials and processes 
by which the site has formed and been preserved.  A mixture of natural and 
anthropogenic parent materials make up the deposits.  Late Devensian outwash 
sands and the underlying Keuper Marl, the early brown earth soils, and a range of 
industrial and occupational residues form the strata of the site.  Each in its way will 
have affected the formation and preservation of the other deposits around it.  The 
soils evidence suggests the following phases of development.  

The development of typical brown earths and stagnogleyic brown earths on the 
Late Devensian sand and gravel terrace.  The local hydrology and depth of sand 
covering the underlying Keuper marl affects their development.  The occupation of 
the terraces and a sequence of Roman industrial deposits and covered floor 
layers associated with metalworking.  Following the Roman activity context 9 
developed, by a series of soil truncation, deposition, disturbance and earthworm 
reworking.  Earliest deposits include reworked local soil materials and fragments 
of burnt clay, and later more organic rich and occupation debris together with slag 
from iron working.  The post-medieval soil may well have been agricultural and 
consists of a range of materials including occupation, industrial and buildings 
residues that have been intimately mixed together by ploughing and earthworms 
and may have destroyed earlier stratigraphy.  Post-depositional worm activity has 
mixed many of these deposits, leading to a loss of stratigraphic information.  
Worming seems to have been most intense on the drier areas of the site, whilst 
the wetter areas, for example where the depth of sand over the marl is shallow, 
have been protected.  It is in these wetter areas of the site where most 
stratigraphy survives.  

The site has formed from a number of different parent materials and depositional 
processes, but subsequent post-depositional processes destroyed certain areas of 
stratigraphic information.  Earthworms and ploughing have been the major 
destructive forces, but localised soil conditions have lessened the impact of the 
first on the wetter areas of the site.  
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Geoarchaeological Glossary 

Apedal - Soil or sediment without structure. 

Argillic - Soil horizon significantly enriched in clay translocated down profile from 
overlying horizon(s). 

Bioturbation - Mixing of the soil by the biota including earthworms. 

Birefringence - The numerical difference between the highest and lowest refractive 
index of a mineral. 

Burial gleization – Post-burial gleying (waterlogging) of a sediment or soil in 
response to rising ground water or the development of standing water tables at 
textural discontinuities. 

Buried soil – Old soil profile that has developed upon a former land surface and 
that has subsequently been buried by a depth of sediment. 

Chamber – Relatively large spherical or ovoid pore with an outlet void. 

Channel – Tubular shaped void, usually produced by soil fauna or plant roots. 

Clay – Particle size class <2µm in diameter.  Also describes a class of silicate 
minerals. 

Clay cutan (coating) – Thin layer of clay (and occasionally silt and fine organic 
matter) that has moved down profile in suspension in the soil water and been 
deposited upon ped faces and round channels elsewhere in the profile.  This clay 
is known as illuvial, i.e. has been transported in the soil water. 

Clay translocation – The process by which clay is mobilised in one horizon, 
suspended in the soil water, and carried to another horizon where it is deposited 
as clay coatings.  The process may occur naturally during soil development, but 
may also be initiated/exacerbated by disturbance of the soil surface; including 
cultivation. 

Cross polarised light – Plane polarised light after transmission through the sample 
is passed through an analyser (a second polariser turned at 90o to the first) so that 
all light transmitted through the first polariser will be adsorbed by the analyser. 

Cryoturbation – Mixing of the soil / deposit by periglacial freeze-thaw processes. 

Dark earth - Urban anthropogenic deposit of the late Roman to Early Medieval 
periods. The deposit is dark grey in colour and composed of a variety of 
occupation debris mixed with soil. 

Diagenesis – Post-depositional processes affecting a sediment, may include short 
term changes such as soil formation and rapid changes in response to burial, but 
also includes longer term changes in response to burial that result in lithification of 
sediment. 

Eluviation – Removal of material from a soil horizon in solution or suspension in 
the soil water. 

Fabric – The pattern of soil constituents. 

Fabric unit – A part of the soil material homogeneous at the scale of observation. 

Gley – Waterlogged soil type dominated by the effects of poor drainage and 
anaerobic conditions. 

Gleying - Is a reduction-oxidation (redox) process that occurs in waterlogged soils 
and sediments.  Waterlogging results in anaerobic conditions and the reduction of 
iron from its oxidised ferric form (Fe3+) to its reduced and more mobile ferrous form 
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(Fe2+) giving the soil a grey appearance.  Where reducing and oxidising conditions 
alternate, mottling occurs.  

Gravel – Particles of rock that have a diameter of between 2mm and 10mm. 

 
Horizons – Are layers of soil that possess soil (pedalogical) properties.  The A 
horizon is a mineral horizon formed at or near the surface characterised by the 
incorporation of humified organic matter.  The B horizon is a subsurface mineral 
horizon that results from the in-situ alteration of materials or from the inwashing of 
material from overlying horizons.  The C horizon retains evidence of rock (or 
parent material) structure.  Numerous sub-divisions of each exist.  Including Ah – 
A horizon characterised by the accumulation of humus, and Bg - a B-horizon with 
gleyic properties resulting from waterlogging.   

Humification – The process of decomposition of organic matter leading to the 
formation of humus. 

Humus – The dark and relatively stable product of aerobic organic matter 
decomposition and microbial synthesis; it is chemically very complex.  

Hyphae – Filamentous fungal organs. 

Illuviation – Movement from one horizon and deposition in another horizon of soil 
materials. 

Indurated – An increase in hardness and density of a material as a result of 
freeze-thaw processes. 

Laminae – Layers of sediment less than 1cm thick. 

Leaching – Removal of soluble base cations from the soil in the soil water, 
particularly affects the upper soil horizons. 

Limpid – Pure clay, without significant quantities of silt or particulate organic 
matter. 

Loam – Soil which contains approximately equal proportions of sand, silt and clay. 

Mafic – Rocks containing ferro-magnesian minerals (micas, pyroxenes, 
omphiboles and olivines), tend to be dark in colour and relatively dense.  

Magnetic susceptibility – The degree to which a substance becomes magnetised 
in an applied field.  Measurements are usually made at 0.46kHz (low frequency), 
but by taking a second measurement at a higher frequency (4.6kHz) the presence 

of ultra-fine (<0.03µm) magnetic particles can be determined.   

Massive – Fine-grained soil horizon or sediment lacking structure.  

Matrix – The fine material <2mm within which coarser components are set. 

Micromorphology – the microscopic examination of soil structure in a soil thin 
section. 

Moder – Organic matter in advanced but incomplete state of decomposition. 

Mor – Accumulation of acidic organic matter at soil surface. 

Mull – Type of organic matter produced by humification that is intimately mixed 
with the mineral soil component. 

Oblique incident light – Light from above, reflected off the surface of the mineral 
and passed through the objective.  

Packing voids – Irregular voids between aggregates (compound packing voids), 
sand grains (simple packing voids) or both (complex packing voids). 
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Palaeosol – An old soil horizon, can include buried soils, exhumed soils (buried 
and then uncovered) or relict soils (surface soils that retain relict characteristics of 
their development in a previously different environment). The definition implies a 
time limit to differentiate them modern buried and unburied soils. Quaternary 
scientists and geologists usually take this as 10,000yrs, however, it is a term 
frequently employed in archaeology for much younger buried soils. 

Parent materials – The parent material of a soil is the material little affected by the 
present weathering cycle from which the soil has developed.  The parent materials 
of sediments and archaeological deposits are more complex and may include 
rock, soil, other sediments and anthropogenic debris.  

Ped – Soil aggregates with specific shapes, including granular (non-porous), 
crumb (porous), blocky, prismatic, and platy, that define the soil structure. 

Pedofeature – Discrete fabric units present in soil materials, recognisable from an 
adjacent material by a difference in concentration in one or more components. 

Pedogenesis – soil development 

Pedoturbation – Mixing of a soil / deposit by certain processes of soil formation. 

Periglacial – Is a zone peripheral to glacial ice and subject to intense cold.  Many 
of the processes operating in this environment are the result of repeated freezing 
and thawing. 

pH – The concentration of hydrogen ions measured upon a logarithmic scale. 
Affects the preservation of organic and inorganic materials, and affects the nature 
of soil development. 

Planar void – Crack, has parallel edges and tends to form in clay rich soils. 

Polarised light – Light with a single vibration plane as opposed to natural light in 
which vibration is in many planes.   

Redox potential – Oxidation-reduction potential; is measured in millivolts as the 
potential difference in the soil solution between a working electrode and the 
standard hydrogen electrode.  Affects the mobility of many soil minerals. 

Sand – A particle size class between 60 and 2000µm in diameter.  Individual 
grains can be felt if rolled in the hand and are visible to the naked eye. 

Sclerotia - Fungal fruiting bodies 

Sediment – A material that has been transported and then deposited, transport 
may involve, water, air, man etc.  The particle size distribution of the sediment 
reflects the energy conditions and distance of transport, and particle shape may 
be altered during transport. 

Silt – A particle size class of between 60µm and 2µm. The individual particles can 
not be felt by hand, but can be felt if ground between the teeth.  A silty 
soil/sediment has a smooth silky feel. 

Single grain structure – Coarse-grained soil or sediment lacking structure / peds. 

Soil – Sequence of ‘horizons’ formed in-situ at the interface between the 
lithosphere and the atmosphere by pedogenic (soil forming) processes that is 
capable of supporting plant life.  

Strata – Layers of sediment that form depositional units, which may be 
differentiated by their parent materials and/or mode of deposition. 
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Stress cutan – A shiny clayey coating around voids or on ped faces (slickensides) 
caused by pressure in fine-grained, clay rich soils and sediments.  They are very 
similar in appearance to illuvial clay coatings. 

Thin section – Translucent soil sample mounted on a glass slide, used in 
micromorphology.  Soil samples are dried, consolidated with resin, sliced and 

bonded to glass slide, then lapped to thickness of 30µm. 

Topsoil – The A horizon of a soil, see horizon.  

Turbation – mixing.  

Vesicle – Spherical or near spherical void often found in periglacial deposits, tend 
to form in response to pressure. 

Vugh – Irregular void neither a packing void, channel, planar void, nor vesicle. 

Welding – The chemical and physical mixing through the processes of soil 
development of a buried soil profile with a later soil profile forming at the ground 
surface.  The buried soil takes on the characteristics of a sub-soil horizon although 
certain relict features of its original topsoil properties may be preserved.  

Geoarchaeology requires quite specific definitions of certain terms, the glossary 
has been built from our own experience, but relies heavily on the writings of earlier 
workers; these have been adapted where necessary.  The following sources have 
been particularly useful: Avery (1980), Bridges (1980), Bullock et al., (1985), 
Fitzpatrick (1999), Jones et al. (1999), and Walden et al. (1999).  

Avery, B W, 1980 Soil classification for England and Wales.  Soil Survey 
Technical Monograph no. 14, Harpenden, pp.67. 

Bridges, E M, 1980 World Soils.  Cambridge, Cambridge University Press, 
pp. 170. 

Bullock, P, Federoff, N, Jongerius, A, 
Stoops, A and Tursina, T, 1985 

Handbook for soil thin section description. Waine 
Research Publications, Wolverhampton, 152 pp 

Bullock, P and Murphy, C  P, 1983, eds. Soil micromorphology 2: soil genesis.  Berkhamsted: A 
B Academic Publishers  

Fitzpatrick, E A, 1999 Interactive Soils. E. A. Fitzpatrick, PO Box 10298, 
Aberdeen. CD-ROM version 1.0. 

Jones, A P, Tucker, M E, and Hart, J K, 
1999 

The description and analysis of Quaternary stratigraphic 
field sections.  Quaternary Research Association, 
technical guide no. 7, London, pp. 293. 

Macphail, R I, 1983 The micromorphology of dark earth from Gloucester, 
London and Norwich: an analysis of urban 
anthropogenic deposits from the late Roman to early 
Medieval periods in England.  In  Bullock, P  and 
Murphy, C P, 1983, pp. 245-252.  

Walden, J, Oldfield, F, and Smith, J, 1999 Environmental magnetism: a practical guide.  
Quaternary Research Association, technical guide no. 6, 
London, pp.243. 
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5.3 The Ceramic Material 

Laura Jones 
Artefactual analysis 

Aims  

The brief required an assessment of the quantity, range and potential of 
artefactual material from the excavation. 

The aims of the finds assessment were: 

a) to identify, sort, spot date, and quantify all pottery artefacts 

b) to describe the range of artefacts present 

c) to preliminarily assess the significance of the artefacts 

d) to make recommendations about the future analysis, reporting, and other 
appropriate requirements of artefacts. 

This assessment report covers the Roman, medieval, post-medieval and modern 
pottery. 

Method of analysis 

All hand-retrieved finds were examined.  They were identified, quantified and 
dated to period.  A terminus post quem was produced for each stratified context.  
The date was used for determining the broad date of phases defined for the site.  
All information was recorded on pro forma sheets.3 

Artefacts from environmental samples were examined, but none were worthy of 
comment, and therefore they not included below or in Table 4: quantification. 

Pottery fabrics are referenced to the fabric reference series maintained by the 
Worcestershire County Council Archaeological Service (Hurst and Rees 1992). 

Results of analysis 

The pottery assemblage retrieved from the excavated area came from eighteen 
stratified contexts and one unstratified, and totals 127 sherds weighing 14,845g.  
This assemblage is relatively small in comparison to the majority of groups of this 
date from Worcester.  However, this is due to the area of excavation also being 
smaller than sites previously excavated within the city such as those on Sidbury 
(Darlington and Evans 1992), and Castle Street (L Jones 2000). 

The group is primarily of Roman date, although small amounts of medieval and 
modern material were identified within the uppermost contexts 1, 9 and 33.  The 
level of preservation was extremely good with low levels of abrasion, even in 
disturbed contexts.  This pattern has also been observed in the pottery retrieved 
from a nearby excavation at Castle Street, Worcester (Edwards et al., 
forthcoming) and is likely to have resulted from limited post-depositional 
disturbance of the deep deposits due to the urban location of both sites.  All 
sherds have been grouped according to fabric, see Table 6. 

The majority of sherds were undiagnostic and therefore only dateable to the 
general period or production span.  However, a total of 22 forms could be 
identified and therefore dated on this basis.  The assemblage displays a standard 
range of form types for an urban site of this period. 

Oxidised Severn Valley ware was the commonest fabric type by weight followed 
by the reduced version.  This type of pottery was produced by kilns throughout the 

                                                
3
  All data form part of the digital project archive as tables within a relational 

database. 
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Severn Valley region between the 1st and 4th centuries and therefore frequently 
the most common fabric type found on sites within Worcester and the region as a 
whole. 

The level of residuality is average for an urban site of this size with a total of 39 
sherds accounting for 31% of the assemblage being residual within later contexts.  

 

Material Total Weigh
t (g) 

Roman pottery 127 14845 
Medieval pottery 3 20 

Post-medieval 
pottery 

7 46 

Table 4: Quantification of the pottery 

Discussion of the pottery 

The discussion below is a summary of the finds and associated location or 
contexts by phase.  Where possible, terminus post quem dates have been 
allocated and the importance of individual finds commented upon as necessary. 

Phase 1 

No pottery was retrieved from this phase. 

Phase 2 – 3rd-4th century activity 

A total of 67 sherds of Roman pottery weighing 448g and accounting for 48.9% of 
the total pottery assemblage were retrieved from phase 2.  Parallels from sites 
within Worcester and the general region indicate date ranges between the 1st to 
4th centuries within this phase.  

The most closely datable pottery was mid-late 3rd century.  Earlier (residual) 
pottery included a rusticated storage jar in reduced Severn Valley ware (fabric 
12R), dating from the mid 1st-early 2nd century.  This form is commonly found on 
sites excavated within Worcester including that of Castle Street cited above and 
Sidbury (Evans 1992). 

The most common fabrics identified were Severn Valley ware (oxidised and 
reduced), with a predominance of simple storage jars and tankard forms identified.  
However, this group also included three sherds of a carinated bowl (context 28) 
which can be paralleled with examples from Webster’s Iron Age ‘C’ derived bowls 
(1978, 34, fig.59) which date between the 1st-2nd century.  This form was the 
most frequent within phase 2 of the Sidbury assemblage, which dates to the early 
2nd century (Evans 1992, 41). 

A single rim sherd of greyware (fabric 14; context 28) appeared to be from a small 
jar or beaker.  Beaker forms are unusual within the region during the Roman 
period due to the predominance of tankard forms produced by the local Severn 
Valley ware kilns.  

Two sherds of Black-Burnished ware 1 (fabric 22; context 30) were from jars; the 
largest being identified as from a pulled bead rimmed jar.  This is an unusual form 
in Worcester and can be dated between the 1st and late 3rd century according to 
parallels within the assemblage from Greyhound Yard, Dorchester (Seager-Smith 
and Davies 1992).  The second sherd was identified as from the more common 
everted rim jar group.  

Finewares present within this phase included three samian ware sherds (fabric 
43.2; two from context 30 and one from context 21).  All sherds are in good 
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condition with almost complete slip survival and moulded relief decoration.  The 
two vessels could be identified by parallels as Dragendorf 30 (JD Hurst pers 
comm.)  Other wares represented were amphora and micaceous ware (context 
18).          
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Phase 3 – 4th century 

A total of 22 sherds were retrieved from contexts in this phase, accounting for 
16.1% of the total pottery assemblage.  Once more, Severn Valley ware (fabrics 
12 and 12R) predominated.  Forms within this phase were primarily storage jars 
although a single tankard sherd of early Roman date was identified.  A large 
proportion of the sherds is residual with all contexts containing sherds of mixed 
date.  

The most closely dated forms are two rusticated reduced Severn Valley ware jars 
(fabric 12R; context 15).  These can be dated between the mid 1st – early 2nd 
century.  The latest form within this phase was a probable Oxfordshire ware bowl 
(fabric 29; context 12).  This can be dated between the mid 3rd-4th century.  The 
sherd is highly abraded with only fragments of slip surviving. 

0 10 20 cm
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Figure 22: Large Severn Valley Ware vessel found buried in situ up to its neck 

Two very large storage jars (contexts 56 and 59 - figure 23) were unusually 
complete.  These vessels are between 70-100cm high and were found standing 
within their own cuts with only the neck and rim above the ground surface.  In 
general, the form of these vessels is identical to that of the most commonly found 
storage jars of the Severn Valley ware tradition (Webster 1977, 22, figs. 1-6).  
However, although large vessels are identified within this group, the largest 
published example is just 54cm in height and thought to date between the 2nd-3rd 
century (Ibid., 23, fig.7). Unfortunately, the rims of both vessels have been lost, 
presumably as a result of ploughing during the medieval period and therefore it is 
not possible to date the vessels on basis of form.  However, position within the 
stratigraphical sequence shows them to belong to this phase.  The position of 
these vessels within an area of industrial activity, together with the significant 
amount of hammerscale identified within the environmental samples taken from 
the fill of these vessels, suggests that they may have been connected with metal 
smithing.  One possible function may have been as containers for the collection 
and storage of water used for quenching during metal working. 

The remaining context within this phase is rubble spread (context 36) which 
resulted from the collapse of the phase 2 oven structure (context 43).  This context 
also contains three undiagnostic sherds of Malvernian fabric.  

Remaining sherds are undiagnostic and include a single sherd of BB1 (fabric 22; 
context 22) and two sherds of greyware (fabric 14; contexts 4 and 12).  

Phase 4 – second phase of 4th century activity 

The only pottery was a reduced sherd of early Severn Valley ware (fabric 12; 
context 22). 

Phase 5 – Abandonment, medieval 

A single, undiagnostic sherd of whiteware (fabric 38; context 40) dating between 
the 2nd-4th century was retrieved from this phase.  A further two sherds from the 
same vessel were identified within phase 3 (context 36), also associated with the 
same oven structure.  

Phases 6, 7 and 8 – post-medieval and modern activity 

Phase 6 (contexts 1, 33, 9) and phase 8 (context 37) contained pottery of late 
post-medieval to modern date and are primarily associated with soil layers and 
agriculture.  No pottery was retrieved from phase 7.  The pottery identified within 
these phases is of a standard range of fabrics from domestic, utilitarian vessels 
with dates ranging from the 18th-20th centuries; see table 7.  Three sherds within 
this group were diagnostic and include two rims of dinner plates in fabric 85 and 
the rim of a jar in fabric 84.  

Residual pottery of Roman and medieval date within these layers is likely to have 
resulted from ploughing.  This included a single mid-late 2nd century sherd from a 
probable samian (Dragendorf 38) bowl (fabric 43.2; JD Hurst pers comm.) and a 
single mortarium sherd (fabric 32) from a post medieval layer (context 9; phase 6). 
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Range of forms within the Roman assemblage 

A breakdown of forms identified within the Roman assemblage can be seen in 
table 5 below.  The group consists of a standard range of domestic forms with jars 
being the dominant vessel type consisting primarily of jars accounting for 61.8% of 
identifiable forms.  In contrast bowls only form 20.6% of the group, three of which 
are of fineware fabric 43.2.  Unusually for an urban group from Worcester, there 
are no bowls or dishes of fabric 22, although this is likely be due to the small size 
of the assemblage. 

 

Fa
bri
c 

Form Total 
 

12 Bowl 2 
12 Jar 8 
12 Tankard 3 

12R Bowl 2 
12R Jar 9 

14 Small 
jar/Beaker 

1 

22 Jar 4 
32 Mortarium 1 

42.1 Amphora 1 
43.2 Bowl 3 

Table 5: Quantification of identifiable forms within the Roman assemblage 

Range of fabrics 

Roman 

A breakdown of the assemblage by fabric can be seen below.  The assemblage 
consisted of a standard range of fabrics commonly retrieved from sites within 
Worcester.  The group displays a strong predominance of local Severn Valley 
ware (fabrics 12 and 12R) accounting for 80.3% of the total assemblage.  

Non-local wares are only represented by a small number of sherds, including BB1 
(fabric 22), Mancetter-Hartshill (fabrics 32 and 38) from Warwickshire and 
Oxfordshire ware (fabric 29).  Distributional evidence of these wares indicates the 
Oxfordshire products to have reached Worcester via the River Severn, and white 
Hartshill-Mancetter products were transported overland.  

The only imported pottery was Samian and Dressel 20 amphora, both of which are 
commonly found on Roman sites in the region. 

 
Fabric 
Numbe
r 

 Tota
l 

Weig
ht (g) 

% by 
count 

3.2 Handmade Roman Malvernian 
Ware 

4 36 3.1 

12 Oxidised Severn Valley Ware 90 14491 70.9 
12R Reduced Severn Valley Ware 12 178 9.4 
14 Fine sandy grey ware 4 12 3.1 
21 Micaceous ware 1 14 0.8 
22 Black Burnished ware 1 5 52 3.9 
?29 Oxfordshire red/brown colour 

coated ware? 
1 2 0.8 
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32 Mancetter-Hartshill mortarium 1 4 0.8 
38 Mancetter-Hartshill white ware 3 24 2.4 
42.1 Dressel 20 type amphorae 1 12 0.8 
43.2 Central Gaulish samian ware 5 20 3.9 

Table 6: Quantification of Roman pottery by fabric 

 
Medieval and later 

All medieval pottery comes from phase 6 and the fabrics represented are all local 
products of the Worcester and Malvern area kilns and the most commonly found 
fabrics of this period within the city.  Likewise, the sherds of post-medieval and 
modern date were common ware types. 

 

Fabric 
Numbe
r 

 Tota
l 

Weig
ht (g) 

?56 Malverrnian unglazed ware? 2 2 

64.1 Worcester-type sandy glazed 
ware 

1 10 

69 Oxidised glazed Malvernian 
ware 

2 10 

78 Post-medieval red sandy ware 1 10 

81.4 Miscellaneous late stoneware 2 14 
84 Creamware 1 6 
85 Modern stone china 2 10 

100 Miscellaneous post-medieval 
wares 

1 6 

Table 7: Quantification of medieval and post medieval pottery by fabric 

 
Dating 

The datable Roman sherds within the assemblage range from the 1st-4th 
centuries.  However, the earlier sherds within this range are primarily residual 
within contexts and features of a 3rd-4th century date.  Sherds of medieval date 
are all residual within the post-medieval and modern phases.   

Significance 

In general, Roman pottery assemblage from this site is of a standard range of 
fabrics and forms seen within Worcester.  However, the two exceptions are the 
large Severn Valley ware jars from contexts 56 and 59.  Jars of this size have not 
been previously identified within this fabric group in Worcester. 

The very good preservation of the sherds is of particular importance with surface 
decoration and treatments still visible.  In particular, sherds of Severn Valley ware 
are often extremely abraded due to the fine nature of the fabric and therefore 
obscures fine detail. 

Recommendations 

The large storage jars (context 56 and 59) are of particular importance within this 
assemblage as vessels of this size have not previously been identified within the 
region.  It is therefore recommended that most complete example should be 
reconstructed by a specialist due to the large size of the vessel and illustrated for 
publication.  It was initially thought that residue analysis of the sherds may have 
been beneficial.  However, the samples analysed from the fill within the vessels 
suggests and the industrial context in which they were found, both suggest that 
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they have been used for the storage of water, and therefore such analysis would 
be of no great benefit.  
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The Daub and Wall Plaster 

Graham Morgan 
The three bags of samples supplied were examined chemically and physically.    
Microscopic examination was followed by chemical testing to determine the nature 
of the samples.  It was clear that although the bags were labelled “daub” they 
were in fact composed of the three different materials described here.  Daub is 
normally considered to be mud or clay applied to the outside of wattle or woven 
wooden structures.  It very rarely survives unless “accidentally” burnt, when the 
clay or mud becomes partially turned into a ceramic material or “terra cotta”.  Fired 
clay implies deliberate burning or firing, as with pottery or bricks, but also with clay 
structures which are heated such as oven, hearths or furnaces.  Lime plaster and 
mortar are made by the addition of more or less aggregate to slaked lime to form 
coarse or fine materials which set by the absorption of carbon dioxide from the air. 

Descriptions 

Context 25  

a] burnt lime plaster - pink lime and red ochre, 0.25mm thick, on a sandy white 
lime intonaco, 1.5mm thick, on coarse sandy plaster with grass or straw 
impressions, burnt to a red to grey colour.   The red pigment is either crushed red 
brick or tile or siliceous haematite. 

b] daub - orange to red burnt sandy clay, about 75mm - 80mm thick, with plant 
impressions including wattles, at about 25mm diameter, and straw. 

Context 37 

daub - grey brown to red coarse sandy fired clay, 11mm thick, with straw 
impressions and quartz and quartzite fragments.   Both faces are smoothed 
suggesting that this piece may have been a repair or addition to some other flat 
surface.  Similar fragments have been associated with ovens or kilns. 

 

Context 40 -  daub/cbm?  3 types; 

a] curved fragment of coarse fired clay, 14mm thick, being very similar to No 37. 

b] grey fired clay with plant impressions, 20mm thick, with smoothing on both 
sides, as in Context 37? 

c] coarse sandy fired clay “plate” fragment, 20mm thick, with rounded edges.   
This is very similar to the clay plates used for baking cassava bread which I have 
seen from pre-Columbian Caribbean sites and presumably wheat bread 
elsewhere. 

Analytical results 

Only the lime plaster was analysed as the other materials were not suitable for 
acid soluble and aggregate measurements. 

The plaster contained 11% acid soluble material, being mostly lime, and 89% 
aggregate.   This aggregate was composed of: 19% gravel, 72% sand and 9% silt 
and clay.  The lime value is very low, as shown by the very friable nature of the 
sample, and is probably due to its burning and subsequent decay in the ground.  A 
value of about 25% is normal for ordinary Roman wall plaster.  The acid insoluble 
aggregate particle size distribution analysis graph shows that the sand is poorly 
graded and probably represents a local river deposit.  The geological identification 
of the residues shows that they are mainly round to sub-angular quartz and 
quartzite sand and gravel with some sandstone and traces of brown sand and silt.  
Most of the particles show reddening through burning. 
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Discussion 

The materials analysed suggest two possible groups of materials, the first relating 
to a house-like structure and the second to some material from structure within or 
outside that house.  The burnt lime plaster, which was painted, and the burnt daub 
could easily be from the same building.  The red painted plaster is of good quality, 
consisting of a lime based red ochre paint on a white lime intonaco layer.  This is 
used for painting in the buon fresco  method where the pigment is applied to the 
wet lime intonaco.   Roman buildings made from mud bricks, wattle and daub or 
rammed earth or “cob” are quite widely known, sometimes with high quality 
decoration on lime mortar and plaster finishing layers.  It is not clear here however 
that the lime plaster and burnt daub were actually joined together or part of the 
same structure.  The fired clay fragments form another group of materials which 
could be associated together.  The smoothed clay sheets could well be part of an 
oven and the clay “baking plate” could be associated with that oven.  This is 
however entirely conjectural without some relation to their find locations. 
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5.5 Environmental Remains  

Elizabeth Pearson 
Methods 

Fieldwork and sampling policy 

Samples were taken by Archenfield Archaeology, in liaison with the Environmental 
Archaeologist for Worcestershire Archaeological Service, from contexts 
considered to have high potential for recovery of industrial debris or environmental 
remains (See Table 8). 
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12 furnace   occ mod-abt    abt* occ     occ 

18 pit fill occ  occ  occ  occ? abt* occ occ     

18 pit fill occ Occ occ  occ   abt* occ-mod    occ  

25 layer   occ mod occ occ  occ-mod occ  occ   occ 

35 hollow occ  occ abt occ occ  occ occ    occ occ 

36 layer occ  occ abt    occ occ    occ  

38 layer occ   abt    occ       

40 layer occ  occ abt  occ  occ mod-abt    occ  

41 layer   occ mod occ   abt* occ    occ occ 

57 pot fill     occ   occ occ occ     

59 pot fill    abt occ  occ abt* occ occ   occ  

60 pot fill occ Occ occ-mod  occ   abt* occ    occ  

61 pot fill occ  occ occ-mod mod occ  abt* occ occ occ occ occ  

                

*charcoal abundant in flot 

Occ               occasional 

Occ-mod       occasional to moderate 

Mod               moderate 

Mod-abt         moderate to abundant 

Abt                 abundant 

Table 8: Presence of industrial and environmental remains from sampled contexts 

 

Processing and analysis 

The samples were processed by flotation followed by wet-sieving using a Siraf 
tank.  The flot was collected on a 300µm sieve and the residue retained on a 1mm 
mesh.  This allows for the recovery of items such as small animal bones, molluscs 
and seeds. 

The residues were fully sorted by eye and the abundance of each category of 
environmental remains estimated.  The flots were fully sorted using a low power 
EMT stereo light microscope and remains identified using modern reference 
collections housed at the County Archaeological Service. 
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Results 

Analysis 

The range of environmental and artefactual evidence was similar in all samples 
from this site, and therefore they are discussed together (for summary of these 
remains see Table 9). 

A low level of environmental remains was found in these samples.  The small 
quantity of highly fragmented and degraded animal bone, is a common component 
of the background debris on most urban sites in Worcester.  Much of this waste 
has probably been redeposited from elsewhere, and does not necessarily relate to 
the function of the features in which it was found.  Occasional small mammal or 
frog/toad bones in two pit fills (18 and 25) and from the inside of the large pots 
(57, 59 and 61) are likely to derive from animals which have fallen into the pit or 
pots and become trapped (called a “pit fall” assemblage).  The occasional charred 
cereal grains (emmer and spelt wheat) and chaff remains may have been burnt 
during small-scale crop processing, or as a result of crop waste being used as fuel 
for fires.  However, there is no evidence of crop waste being used as a main 
component of fuel for the furnaces encountered on the site, and although charcoal 
was only abundant in some of the flots, it was probably the main source of fuel. 
Uncharred seeds of weeds such as fat hen (Chenopodium album), small nettle 
(Urtica urens) and white horehound (Marrubium vulgare) are likely to have 
survived as a result of anoxic (oxygen reduced) conditions in the well sealed 
deposits.  Low levels of similar uncharred seeds were found in numerous samples 
during excavation at Deansway in Worcester (Moffet forthcoming). 

Debris frequently associated with industrial sites was found in these samples.  
Fragments of burnt clay were found in nine samples, but were particularly 
abundant in the base of a furnace (12), from the fill of a hollow (35) or were found 
in discrete layers (36, 38 and 40).  Iron slag, iron nails and hammerscale (flake 
and spheroidal) were present in a variety of contexts suggesting metal smithing 
nearby or on the site. 

1
2 

1
8 

2
5 

3
5 

3
6 

4
0 

4
1 

5
9 

6
0 

6
1 

Botanical name Family Common 
name           

Charred plant 
remains 

  

Hab 
itat 

          

Triticum dicoccum grain Gramineae emmer wheat F       2    

Triticum cf spelta grain Gramineae spelt wheat F      2     

Triticum spelta glume base Gramineae spelt wheat F        1   

Triticum dicoccum/spelta 
grain 

Gramineae emmer/spelt 
wheat 

F       3    

Triticum sp grain Gramineae wheat F           

Hordeum vulgare Gramineae barley F          1 

Cereal sp indet grain Gramineae cereal A    1    1  2 

Cereal sp indet grain frags Gramineae cereal A  +   +  +    
Gramineae spp indet grain Gramineae grasses AF      3     

Gramineae spp indet grain 
frags 

Gramineae grasses AF       +    

Vicia/Lathyrus sp Leguminosae vetch/vetchling/pe
a 

A       1    

Corylus avellana shell frag Corylaceae hazelnut C         +  

Unidentified unidentified         1    

Waterlogged plant remains            

Chenopodium album Chenopodiacea
e 

fat hen AB    +       

Rubus fruticosus agg Rosaceae blackberry/brambl
e 

CD    +       

Urtica urens Urticaceae small nettle AB +          

Marrubium vulgare Labiatae white horehound BD   +        

Key:  
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Type Frequency 
A= cultivated ground + = 1-10 

B = disturbed ground ++ = 11-50 

C = woodlands, hedgerows, scrub etc +++ = 51-100 

D = grasslands, meadows, and heathland ++++ = 100+ 

E = Aquatic/wet habitats  

F = cultivar  

 

Table 9: Plant species present within sampled contexts 

 

Discussion 

The low levels of environmental remains, such as animal bone and charred cereal 
crop waste, probably represent background debris which is common on many 
urban sites as a result of reworking of deposits containing domestic or industrial 
waste over a long period of time.  This probably does not relate to any specialised 
activity carried out in situ. However, burnt clay and iron working debris (slag, iron 
nails and hammerscale) was found across the site indicating industrial iron 
smithing on the site or in the near vicinity.  

Environmental bibliography 

Moffett, L M, forthcoming   Cultivation and site environment, in C F Mundy and C 
H Dalwood (eds), Excavations at Bull Entry, Deansway, 
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5.6 Archaeomagnetic Dating 

Paul Linford 
Introduction 

Planned refurbishment of the Conder Building used by the Worcester Chamber of 
Commerce necessitated an archaeological investigation of a small area of the car 
park adjacent to it, SO 847 553, Latitude 52.2° N Longitude 2.2° W.  The 
excavation was carried out by Archenfield Archaeology and uncovered evidence 
for Roman industrial activity including several fired clay surfaces thought to have 
been used for metal smelting.  An archaeomagnetic date was considered to be 
important both because little evidence has been uncovered from the Roman 
period in Worcester and as a chance to gain additional archaeomagnetic dating 
evidence for the late Roman period.  Sampling was carried out on 21st February 
2009 by the author with the kind assistance of members of the Archenfield 
Archaeology team; subsequent measurement and evaluation was performed by 
the author. 

Plate 14: Sampling the oven. 

Methodology 

Samples were collected using the disk method (see appendix 4, section 1a) and 
orientated to true north using a gyro-theodolite.  Eleven samples were recovered 
(a further four samples were lost owing to the friable nature of the material 
sampled). 

All of the samples were of fired clay from an approximately circular surface about 
0,5m across.  Heating had turned the sample clay a biscuit colour with a few 
samples on the periphery tending towards a red coloration (particularly WCC08 
and WCC12). 

All the laboratory measurement were made using the equipment described in 
section 2 of appendix 4. 

Results 

The natural remanent magnetisation (NRM) measurements for all listed samples, 
corrected according to the procedures described in section 3 of appendix 4, are 
listed in table 10.  The distributions of their directions is depicted in Figure 24.   

The NRM of the samples is assumed to be caused by thermoremanent 
magnetisation (TRM) at the time that the feature was last fired.  However, a 
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secondary component acquired in later geomagnetic fields can also be present, 
caused by diagnosis or partial re-heating.  Additionally, the primary TRM may be 
overprinted by a viscous component, depending on the grain size distribution 
within the magnetic material.  These secondary components are usually of a lower 
stability than the primary TRM and can thus be removed be partial 
demagnetisation of the samples. 

Hence the samples were demagnetised incrementally to a peak alternating field 
96mT and the changes in their remanence recorded to identify the components of 
their magnetisation.  Samples WCC12 and WCC15 were found to have retained 
little remanent magnetisation at high coercivities, so for these two samples the 
demagnetisation was halted at 32mT and 64mT respectively.  The measurements 
are tabulated in tables 11-16.  In the majority of the samples it was found that a 
secondary magnetisation was present at low coercivities but that once this had 
been removed the magnetisation was stable up to the maximum demagnetisation 
field applied (96mT).  The demagnetisation characteristics for two of the samples 
showing typical behaviour, WCC04 and WCC13 are depicted in Figures 25 and 26 
respectively.  However, four samples WCC02, WCC08, WCC12 and WCC15 were 
found to have little remanent magnetism at high coercivities, possibly because 
they had not attained a high enough temperature during the firing of the feature.  
These four samples were all taken from the periphery of the fired surface lending 
credibility to this conjecture.  Figures 27 and 28 depict the demagnetisation of 
WCC08 and WCC15 graphically. 

For the samples with stable magnetisation at high coercivities it was decided to 
use the measurements after 16mT demagnetisation to rule out any trace of a 
secondary magnetisation.  For sample WCC02, WCC07, WCC12 and WCC15 the 
measurements after 4mT demagnetisation were used as their magnetisations still 
appeared stable at this level of coercivity.  The distribution of sample TRMs after 
the partial demagnetisations is depicted in Figure 29 and the measurements are 
summarised in table 10.  The mean TRM of the eleven samples corrected to 
Meriden was calculated to be: 

Dec = 3.8º Inc = 63.9º α95 = 2.7º 

This mean is depicted on a Bauer plot, superimposed on the UK archaeomagnetic 
calibration curve on Figure 30.  The date of the last firing of the kiln calculated 
from this mean is: 

288 to 357 cal Ad at the 63% confidence level. 

Conclusions 

Archaeomagnetic study of the remains of the Roman fired surface at the Conder 
Building Worcester has revealed that the structure did acquire a stable 
thermoremanent direction when it was last fired.  

Some scattering of the individual sample remanent directions was present, due to 
low stability secondary magnetisations acquired since this last heating event.  
Nevertheless, it was possible to derive a date for the last firing of the surface of 
299 to 357 cal AD which appears to agree with the other archaeological evidence 
from the site. 

NRM Measurements After partial demagnetisation 

Sample Decº Incº J(mA/m) AF(mT) Decº Incº J(mA/m) 
WCC02 3.0 64.3 11699.6 4 5.2 64.2 11035.0 

WCC03 0.9 70,7 5873.7 32 0.7 68.8 1954.3 

WCC04 5.3 65.7 3691.0 32 9.3 63.1 1818.0 

WCC05 -1.1 65.5 3956.6 32 1.5 64.1 2453.8 

WCC07 16.6 64.2 830.1 32 19.1 61.8 526.6 

WCC08 16.6 63.6 3013.4 4 16.8 62.3 2476.1 
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WCC10 8.9 72.3 1970.6 32 1.5 68.4 1281.0 

WCC12 -0.0 65.2 1202.8 4 0.4 62.2 886.5 

WCC13 0.4 62.2 4665.7 32 1.9 59.5 829.4 

WCC14 -3.8 65.1 11398.7 32 -5.2 63.9 1798.7 

WCC15 -
13.1 

64.1 7146.3 4 -
11.1 

62.3 6459.6 

Table 10: NRM measurements and measurements after partial demagnetisation for all samples.  J 
= magnitude of magnetisation vector; AF = peal alternating field strength of applied 
demagnetising field. 

 

 
 WCC02 WCC03 

AF(mT) Decº Incº J(mA/m) Decº Incº J(mA/m) 

00 3.7 62.0 11659.1 2.6 68.4 5954.9 

01 3.9 61.8 11672.7 2.4 68.2 5924.5 

02 4.0 62.1 11511.7 1.5 68.2 5853.9 
04 5.1 61.6 11035/1 1.9 68.1 5811.0 

08 4.8 61.6 9782.1 1.4 68.0 5447.1 

12 4.4 61.4 7471.9 1.4 67.7 4811.9 

16 5.5 61.1 5142.0 1.6 67.3 3999.0 

32 7.9 59.5 1577.3 0.7 66.2 1954.3 

64 8.0 57.2 533.2 3.4 67.0 557.8 

96 7.3 59.5 285.1 12.8 68.1 193.0 

Table 11: Incremental partial demagnetisation measurements for samples WCC02 and WCC03 

 
 

 WCC04 WCC05 

AF(mT) Decº Incº J(mA/m) Decº Incº J(mA/m) 

00 6.4 63.1 3700.7 -0.4 62.4 3964.4 

01 6.1 62.8 3690.6 -1.1 62.4 3946.1 

02 6.7 62.8 3655.3 -0.4 62.3 3956.1 

04 6.6 62.7 3636.9 -0.7 62.2 3891.9 

08 7.0 62.8 3493.1 0.3 62.1 3833.1 

12 7.5 62.1 3217.2 0.5 62.0 3619.8 

16 8.5 61.5 2884.5 0.9 62.1 3408.4 

32 9.1 60.5 1818.0 1.4 61.5 2453.8 

64 8.7 61.3 622.5 2.0 61.0 948.9 

96 11.8 64.8 182.9 2.5 60.6 329.7 

Table 12: Incremental partial demagnetisation measurements for samples WCC04 and WCC05 

 
 

 WCC07 WCC08 

AF(mT) Decº Incº J(mA/m) Decº Incº J(mA/m) 

00 17.1 59.6 838.9 16.7 61.3 3023.6 

01 17.9 59.9 834.4 16.7 60.9 2926.8 

02 17.6 59.9 840.9 17.2 60.2 2813.4 

02 18.7 60.7 839.5 17.2 60.2 2813.4 

04 19.0 60.6 840.2 16.6 59.6 2476.1 

08 18.8 60.3 821.6 17.5 58.9 1489.2 

12 18.9 60.1 788.6 13.6 57.6 556.3 

16 19.0 59.8 750.3 18.3 54.7 216.0 

32 18.9 59.1 526.6 19.5 35.5 39.5 

64 14.1 60.1 168.4 10.8 30.8 25.4 

96 14.6 55.3 47.2 -314.0 36.9 26.9 

Table 13: Incremental partial demagnetisation measurements for samples WCC07 and WCC08 
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 WCC10 WCC12 

AF(mT) Decº Incº J(mA/m) Decº Incº J(mA/m) 
00 0.4 65.6 1942.6 2.6 61.1 1181.9 

01 0.4 65.8 1958.8 1.8 60.5 1133.7 

02 0.5 66.0 1980.9 1.2 60.3 1078.2 

04 0.6 65.9 1979.9 0.3 59.6 886.5 

08 1.2 65.9 1943.2 1.7 57.4 405.3 

12 0.4 65.9 1880.5 3.4 53.4 179.0 
16 0.4 65.9 1784.6 9.9 49.4 95.7 

32 1.5 65.8 1281.0 4.0 33.5 27.3 

64 1.9 65.1 453.3 - - - 

96 4.6 64.5 140.6 - - - 

Table 14: Incremental partial demagnetisation measurements for samples WCC10 and WCC12 

 
 

 WCC13 WCC14 

AF(mT) Decº Incº J(mA/m) Decº Incº J(mA/m) 

00 0.3 57.3 4735.7 -6.5 63.0 11131.9 

01 0.6 56.5 4715.2 -6.4 62.8 11082.2 

02 0.8 56.8 4714.4 -6.2 62.5 11055.5 

04 0.5 56.4 4581.7 -7.0 62.6 10764.9 

08 0.1 56.1 4053.0 -6.9 62.2 9665.9 

12 0.3 56.1 3352.3 -6.8 62.0 8077.6 

16 -0.1 55.9 2599.8 -6.3 61.9 5967.6 

32 1.7 56.9 829.4 -5.3 61.3 1798.7 

64 5.6 51.2 153.0 -4.6 53.9 360.8 

96 8.4 37.1 60.0 -2.8 59.5 211.3 

Table 15: Incremental partial demagnetisation measurements for samples WCC13 and WCC14 

 
 
 

 WCC13 
AF(mT) Decº Incº J(mA/m) 

00 -10.2 60.5 7071.1 

01 -10.5 60.0 6967.1 

02 -10.7 60.0 6855.3 

04 -11.2 59.8 6459.6 

08 -11.6 59.3 4623.8 

12 -11.7 58.4 2554.5 

16 -10.8 58.1 1269.3 

32 -8.0 53.8 153.0 

64 -8.3 47.9 62.5 

Table 16: Incremental partial demagnetisation measurements for sample WCC15. 
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a)  

  

Figure 23: Distribution of NRM directions represented as an equal areastereogram.  In this 
projection declination increases clockwise with zero being at 12 o'clock while inclination 
increases from zero at the equator to 90° in the centre of the projection. 
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Figure 24: Stepwise AF demagnetisation of sample WCC04.  Diagram a) depicts the variation of 

the remanent direction as an equal area stereogram (declination increases clockwise, while 
inclination increases from zero at the equator to 90° in the centre of the projection); b) shows the 
normalised change from remanence intensity as a function of the demagnetising field; c) shows 
the changes in both direction and intensity as a vector endpoint projection.  
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Figure 25: Stepwise AF demagnetisation of sample WCC13.  Diagram a) depicts the variation of 
the remanent direction as an equal area stereogram (declination increases clockwise, while 
inclination increases from zero at the equator to 90° in the centre of the projection); b) shows the 
normalised change from remanence intensity as a function of the demagnetising field; c) shows 
the changes in both direction and intensity as a vector endpoint projection.  



©Archenfield Archaeology 2003 AA/00/6 
 

archenfield archaeology ltd AA_06 The Conder Building, Worcester: archaeological evaluation 

 
81 

Figure 26: Stepwise AF demagnetisation of sample WCC08.  Diagram a) depicts the variation of 

the remanent direction as an equal area stereogram (declination increases clockwise, while 
inclination increases from zero at the equator to 90° in the centre of the projection); b) shows the 
normalised change from remanence intensity as a function of the demagnetising field; c) shows 
the changes in both direction and intensity as a vector endpoint projection.  
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Figure 27: Stepwise AF demagnetisation of sample WCC15.  Diagram a) depicts the variation of 
the remanent direction as an equal area stereogram (declination increases clockwise, while 
inclination increases from zero at the equator to 90° in the centre of the projection); b) shows the 
normalised change from remanence intensity as a function of the demagnetising field; c) shows 
the changes in both direction and intensity as a vector endpoint projection.  
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Figure 28: Distribution of remanent magnetisation directions represented as an equal area 
stereogram.  In this projection declination increases clockwise with zero being at 12 o'clock while 
inclination increases from zero at the equator to 90° in the centre of the projection. 

 
Figure 29: Comparison between the mean thermoremanent vector after partial demagnetisation of 
the samples and the UK master calibration curve.
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6.0 Conclusions 

Trenches A and B 

The area of trenches A and B  

Phase 1 

The underlying ‘natural’ sands, represented on site by context 31, formed terraces 
along the Severn.  The nature of these terraces, flat and elevated above the 
floodplain, encouraged settlement.  Their favourable situation in this respect was 
apparent as recently as Autumn 2000 when the lower lying areas in and around 
Worcester were inundated.  But although there was Iron Age activity in the 
immediate area (particularly on the Magistrates Court site - see Archaeological 
Background, above) this had left no evidence at the Conder Building site. 

Soils developing on this sand may be represented on the site by a patch of sandy 
loam, 39, at the north-eastern edge of cutting A lying on the surface of 31.  This 
seemed to represent the Roman ‘A’ soil horizon - the ‘Ah’ having been lost (see 
Sedimentology Report, section 5.2, above) - 'The surviving fragments of soil within 
context 39 suggest that clay and organic matter within the A horizon of this profile 
were relatively plentiful, and point to these soils being of the brown earth type'.  

Phase 2 

The soil profile of the late Iron Age/Roman Period appeared to have been 
truncated by human activity in this phase, leaving what would have been bare 
sand. 

Structure 44, at the eastern edge of trench A, was formed of a layer of clay, 26, 
with a fairly even surface, which lay on a layer of rounded stones in a crumble clay 
matrix, 38.  These lay in a shallow pit, 42, excavated in the natural sand. 

This feature has been archaeomagnetically dated to within a range of 288-357AD 
(see Archaeomagnetic Dating, above) and had been subjected to heat from above 
of at least 400 degrees.  The fractured and slightly upturned edges suggest that 
there had originally been sides and presumably a top to this structure and it 
seems possible that this was a bread oven.  If this was the case it is probably 
suggestive of commercial, rather than domestic, activity. 

The phase 1 layer, 39, had been cut by the pit (42) containing the base of this 
structure.  The survival of 39 immediately to the south of structure 44 may have 
been due to a tendency to avoid an obstacle, leaving an untrodden area around 
the structure, apart from where access was required.   

Post-hole 24 contained within its fill (25) large quantities of burnt lime plaster and 
daub and would seem to suggest a nearby building with some degree of 
sophistication in its décor, in that the plaster had traces of fresco decoration.  

Phase 3 

Phase 3 was mainly represented in Trench A by a layer of clay, 32, which overlay 
and sealed the earlier features. 

In trench B, Structure 43, 49 and 50 seem to represent some sort of metal working 
activity and all were associated with hammerscale. 

The two very large storage jars, 56 and 59, were found beyond the original edge 
of trench A. These vessels, between 70-100 cm high, were found standing within 
their own cuts.  They appear to conform to commonly found storage jars of the 
Severn Valley ware tradition. 
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Their location, near features which seem to be related to metal working, and their 
position in the ground, suggest an industrial use.  The likelihood that they were 
used for quenching is suggested by the presence of hammerscale in the larger, 
more complete pot. 

The levels of Copper and lead identified on the site 'suggest the working of these 
metals locally'.  Residual slag was identified in contexts 1 and 9 and the sample 
from context 1 showed significant enhancement of iron, although not of copper or 
lead.  Therefore, industrial activity at the site appears to have involved the working 
of all three of these metals, probably alloyed with other metals. 

Although some slag was residually present on the site, the quantities do not 
suggest smelting in the immediate area, although this certainly occurred on a 
large scale elsewhere in Worcester.  The product of an industry on the scale of 
that at Worcester must have been distributed over a large area.  Dispersal of 
processing was well known to the Romans.  As early as the 2nd century BC, iron 
mined on Elba was exported as blooms to the Italian mainland to be processed 
into weapons and other goods.4  

Roman iron furnaces have been found in several locations in Britain, and do not 
necessarily conform to a single type (Jackson and Tylecote, 1988).  Large scale 
smelting took place in and around the Forest of Dean in the Romano-British period 
and a large scale smelting and ore-crushing plant has been excavated at 

Woolaston in 
Gloucestershire (Fulford 
and Allen, 1992).  

Secondary metal-working 
would always have been a 
widespread activity and 
would usually have been 
undertaken on a relatively 
modest scale to supply a 
local market.  Some 
evidence suggests that 
even the army undertook 
its own smithing in this 
way and furnace bases 
and hammerscale have 
been found in a Flavian-
Trajanic context at the 
Legionary Fortress at 
Caerleon (Zienkiewicz, 
1993).  

Phase 3 therefore seems 
to be characterised by 
intensive low-scale 
industry in the form of 
smithing.  This would 
probably have utilised 

locally produced iron and seemed to involve some other metals - copper and lead. 

 

Figure 30: Reconstruction of use of large Severn Valley ware pot for quenching. 

                                                
4
   From accounts by Diodorus and Strabo – see Forbes 1956 
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Phase 4 

Mainly in trench A - this phase is represented by a small number of features 
overlying or cutting clay layer 32. 

Two of these features, 5 and 7 (see figure 5) were small, shallow pits, and may 
possibly have formed naturally.  A stone object (recorded find number 7) in the 
sole fill (6) of feature 5 could have moved down into this soil but three sherds of 
pottery found in the fill (8) of feature 7 suggest that they are probably genuinely 
archaeological. 

The compact stone and gravel layer (Context 2) situated in the eastern corner of 
cutting A and over lying the phase 3 clay (32) seemed to form a deliberate 
surface.  Not enough of this feature was within the excavated area to permit more 
interpretation. 

The only other feature tentatively identified with this phase is a small patch of 
stone of a cobble-like nature in trench A (context 3). 

Phase 5 

In trench B, Layer 37 was a dark brown friable sandy loam, frequent red-orange 
clay with sand.  Probably created by intermixing through human and natural 
action. 

In trench B, Layer 40 was a dark brown friable sandy loam with occasional 
charcoal and moderate burnt clay.  

These are soils formed above phase 4 features from the immediate post-Roman 
period onwards.  From the 11th century this area was open fields to the west of 
the medieval Foregate Street suburb 

Phase 6 

Phase comprising layers 1, 9, 33 and 52. 

Layer 9 was a dark greyish-brown sandy loam layer (10YR 3/1.5) in the western 
part of trench A, lying above clay layer 32.  It appeared in trench B below layer 33. 

This appeared to be a soil formed above the Romano-British activity (represented 
by layer 32) prior to the formation of soil 1.  Geoarchaeological analysis indicates 
that this soil was developed by a series of soil truncation, deposition, disturbance 
and earthworm activity (See Geoarchaeological Report, above). 

The area is known to have been occupied by gardens and orchards in 18th 
century. 

Phase 7 

This phase represents 19th century activity in was only identifiable in Trench C.  
Floor 53 seems to be associated with a demolished structure pre-dating Conder 
building.  This may be the structure shown on the OS 1sr edition 1/500 plan 
(Worcestershire XXXIII.3.20).  If so it was demolished before the 1960s and does 
not appear on the 1965 1/2500 plan - SO 8455. 

Another floor, 54, was concrete and brick and lay on the southern edge of the 
southern run of service trench C. 

Phase 8 

The final phase of activity on the site prior to the renovation of the Conder Building 
represented by 20th century slab and hardcore - 47 and 48. 
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Trench C 

In trench C there was only one short length where the trenching penetrated 
through the post-Roman dark earth and the absence of Roman finds in no way 
indicates the absence of activity of the Roman period in the areas the trench 
traversed. 

 

7.0 Archive deposition 

The primary project archive will be prepared and stored in accordance with the 
guidelines laid down in the IFA guidelines for the preparation and storage of 
archives.  A copy of the archive will be stored with Worcester City Museum. 

The client, in consultation with the project manager, will make provision for the 
deposition of all finds from the excavation with the Worcester City Museum.  On 
completion of the fieldwork and the processing, collation, recording and analysis of 
the finds from the excavation, all finds will be handed over to the museum staff, 
along with the project archive.  Arrangements will be made with the museum for 
the transfer of title. 

8.0 Publication and dissemination proposals 

 
The results of the field work and post excavation analysis will be reported on as an 
article for publication in the Transactions of the Worcester Archaeological Society.  
It is proposed that an edited version of this report will be submitted to the editor 
forthwith and should appear in the 2004 edition.   
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Appendices 

Appendix 1: Sedimentology - Bulk descriptions and mineralogy 

Site: Conder building Section / drawing: 5 Context: 1 

General description: Dark brown post-medieval loamy soil with frequent inclusions. 

Density: moderately dense 

Colour: 10YR 3/2 
Very dark greyish brown 

Texture: Sandy clay loam Stickiness and Plasticity: 
Moderately sticky and plastic 

Composition: organo-mineral CaCO3: nil Smell: soily 

Sorting: moderately poor 
 

Variability: homogeneous but 
with frequent varied inclusions. 

Boundaries: With context 2 
abrupt and straight. 

Structure: granular and blocky 

Primary: Medium granular, 
moderately firm, semi-
deformable. 

Secondary: Medium sub-angular 
blocky, moderately firm, semi-
deformable 

Tertiary 

Sedimentary: none obvious 

Porosity: 10-15% 

Void type: Channels and vughs up to 1.5cm in diameter.  

Void distribution: random, larger channels tending towards vertical. 

Inclusions: frequent 

Stoniness: moderately stony 
Lithology: quartz, grey sandstone and siltstone, occasional reddish sandstone. 
Size and shape: grit to small stone, rounded and sub-rounded, round and tabular. 
Distribution: random with no preferred orientation. 
Weathering: very little, occasional sandstone softened. 

Artefacts: Few charcoal up to 0.5cm, Few bone up to 3 cm, soft but intact, Frequent slag up to 2cm, 
Rare oolitic limestone / mortar, 0.5cm, strongly degraded, rare glass up to 1cm. 
Preservation moderate, occasionally poor especially of calcareous materials. 

Mottling and pans: nil 

Mottle 1 Mottle 2 Mottle 3 

Pans: nil 

Concretions: rare, purplish red up to 2mm diameter around bone. 

Depletions: general greying of matrix 
Coatings: nil 

Mineral matter: sands, gravel, small stones and anthropogenic inclusions. 

Organic matter: very finely divided, amorphous humic residues. Intimately mixed through soil fabric. 

Plant roots 
Live nil 
Relict nil 

Excremental 
Fresh nil? 
Relict common 

Soil fauna 
Nil 

Post-depositional alteration: Worming and mixing, compaction, gleying, and possible leaching / 
acidification. 

Ecofacts 
Diatoms Forams Pollen 

Phytoliths Charcoal Shell 
Bone Other 

Preservation 

Sand gain 

Mineralogy Size and sorting Shape and surface 

Coatings 
Interpretation 

Parent materials: glacial sands and gravel, strongly degraded organic material, occupational, industrial 
and building debris. 
Deposition: little if any evidence surviving, may have been a loss of strata. 

Post-deposition: Very strongly wormed and mixed, compression, gleying and possible leaching and 
acidification. 
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Appendix 1: Bulk descriptions and mineralogy - continued 

Site: Conder building Section / drawing: 5 Context: 23 

General description: Reddish Roman clay layer up to 8cm thick. 
Density: dense 

Colour: 5YR 4/4 
Reddish brown 

Texture: Silty clay loam Stickiness and Plasticity: slightly 
sticky, moderately plastic.  

Composition: mineral CaCO3: nil Smell: very slightly soily. 

Sorting: moderately well sorted  
 

Variability: homogeneous Boundaries: sharp and straight 
above and below. 

Structure: massive 

Primary 
Massive 
 

Secondary 
Humic material infilling channels 
granular. 

Tertiary 

Sedimentary: nil 

Porosity: 2-5% 
Void type: channels up to 2cm in diameter, small vughs and vesicles.  

Void distribution: random, channels vertical or sub-vertical and localised. 

Inclusions: few 

Stoniness: slightly stony 
Lithology: quartz 
Size and shape: rounded and sub-rounded, round. 
Distribution: towards base. 
Weathering: nil 

Artefacts: 
Very rare charcoal in infill of channels, very fine 1-2mm diameter. 
Preservation: poor 
Mottling and pans: mottled 

Mottle 1: Yellowish and grey, 
forming band 1cm thick along 
base of unit. Irregular up to 1cm 
diameter, occasionally within 
rest of material around voids. 

Mottle2: reddish pink, within 
body of material around fine 
channels, may be inherited from 
geology. 

Mottle3 

Pans: nil 
Concretions: nil 

Depletions: iron reduced and depleted along base of layer, no obvious depletion of clay around 
channels. 
Coatings: nil 

Mineral matter: clay and silt with few quartz sands and occasional gravel. 
Organic matter: localised – within channels – amorphous humic residues. 

Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil 
Relict: few 

Soil fauna 
Nil 

Post-depositional alteration: localised worming, or possible plant roots later exploited by worms, gleying 
and reduction of iron along base. 

Ecofacts 
Diatoms Forams Pollen 

Phytoliths Charcoal Shell 
Bone Other 

Preservation 
Sand gain 

Mineralogy Size and sorting Shape and surface 

Coatings 
Interpretation 

Parent materials 
Deposition 
Single event? 

Post-deposition: worming and hydromorphism. 
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Appendix 1: Bulk descriptions and mineralogy - continued 
Site: Conder building Section / drawing: 5 Context: 31 

General description: Dirty ‘natural’ sands with context 39 and occasionally 1, type materials. 

Density: moderately dense / moderately loose 
Colour: 7.5YR 4/3 
Brown/ dark brown 

Texture: clayey sand Stickiness and Plasticity: slightly 
sticky and plastic. 

Composition: mineral and 
organo-mineral. 

CaCO3: nil Smell: slightly soily 

Sorting: moderately well sorted 
 

Variability: moderately 
heterogeneous 

Boundaries: with context 39 
diffuse and gradual, irregular. 

Structure: blocky and occasionally granular. 

Primary: fine sub-angular blocky, 
moderately weak, semi-
deformable and brittle. 

Secondary: granular towards 
top, semi-deformable, and 
moderately firm. 

Tertiary 

Sedimentary: nil 

Porosity: 15-20% 

Void type: channels, packing voids  

Void distribution: random 

Inclusions: few 

Stoniness: slightly stony 
Lithology: quartz and grey fine grained sandstone and siltstone. 
Size and shape: small stones and gravel, rounded and sub-rounded, round and tabular. 
Distribution: random, increasing frequency with depth. 
Weathering: very little 

Artefacts: 
Very rare charcoal, fine (1-2mm), rounded and sub-rounded. 
Preservation: poor 
Mottling and pans: nil 

Mottle 1 Mottle2 Mottle3 

Pans: nil 

Concretions: nil 

Depletions: slight overall greying of material. 

Coatings: nil 

Mineral matter: sands and gravel with little clay. 
Organic matter: very finely divided amorphous humic residues. 

Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil 
Relict: few 

Soil fauna 
Nil 

Post-depositional alteration: little worming, gleying. 

Ecofacts 
Diatoms Forams Pollen 

Phytoliths Charcoal Shell 

Bone Other 

Preservation 

Sand gain 

Mineralogy Size and sorting Shape and surface 

Coatings 

Interpretation 

Parent materials 
Glacial sands and gravel. 
Deposition: fluvial outwash. 

Post-deposition: worming and gleying. 
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Appendix 1: Bulk descriptions and mineralogy - continued 
Site: Conder building Section / drawing: 5 Context: 39 

General description: brown granular sandy loam 4-5cm thick, with common channel infilled with clayey 
context 1 type material. 
Density: moderately dense. 

Colour: 7.5YR 3.5/2 
Dark brown 

Texture: Sandy clay loam Stickiness and Plasticity: 
Moderately sticky and plastic. 

Composition: organo-mineral CaCO3: nil Smell: soily 

Sorting: moderately well sorted, 
especially sand fraction 
 

Variability: moderately 
homogeneous. 

Boundaries: with context 23 
sharp and straight, with 31 
gradual / diffuse and irregular. 

Structure: granular and weakly blocky. 

Primary: Fine-medium granular, 
moderately firm, semi-
deformable. 

Secondary: fine sub-angular 
blocky, moderately weak, brittle 
and semi-deformable. 

Tertiary 

Sedimentary: nil 

Porosity:15% 

Void type: channels up to 1.5cm diameter, larger channels tending towards vertical and with grey brown 
clayey excremental infillings, and packing voids between aggregates.  

Void distribution: random 

Inclusions: very few 

Stoniness: very slightly stony 
Lithology: quartz and fine grained grey sandstone and siltstone. 
Size and shape: gravel and grit, rounded and sub-rounded, round and tabular. 
Distribution: random 
Weathering: very little 

Artefacts:  
Rare charcoal up to 2mm diameter, fragmented, rounded and sub-rounded, often found with 
excremental features. 
Preservation: poor 

Mottling and pans: nil 
Mottle 1 Mottle2 Mottle3 

Pans: nil 
Concretions: nil 

Depletions: slight overall greying of material. 

Coatings: nil,  excremental coatings around channels.  
Mineral matter: sands and gravel with little clay. 

Organic matter: very finely divided, amorphous humic residues, relatively well mixed within fabric of soil. 
Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil 
Relict: few 

Soil fauna 
Nil 

Post-depositional alteration: worming, compaction, truncation and gleying 

Ecofacts: very few 

Diatoms Forams Pollen 
Phytoliths: very few Charcoal Shell 

Bone Other 
Preservation 

Sand gain 

Mineralogy Size and sorting Shape and surface 
Coatings 

Interpretation 
Parent materials: glacial sand and gravel and organic matter. 

Deposition: formed in-situ? 

Post-deposition: worming through context 23 from 1 above, compaction, gleying and truncation. 

 



©Archenfield Archaeology 2003 AA/00/6 
 

archenfield archaeology ltd AA_06 The Conder Building, Worcester: archaeological evaluation 

 
93 

Appendix 1: Bulk descriptions and mineralogy - continued 
Site: Conder building Section / drawing: 5 Context: 2 

General description: Clast supported gravel layer with greyish brown, humic granular matrix immediately 
above clay layer. 
Density: moderately loose 

Colour: 10YR 3/2 
Very dark greyish brown 

Texture: gravel with sandy clay 
loam matrix. 

Stickiness and Plasticity: 
moderately sticky, slightly 
plastic. 

Composition: organo-mineral CaCO3: nil Smell: soily 

Sorting: moderately poor 
 

Variability: matrix homogeneous. Boundaries: with context 23 
sharp; with 1 abrupt. 

Structure: granular 

Primary: medium-fine granular, 
moderately firm to moderately 
weak, semi-deformable. 

Secondary 
 
 

Tertiary 

Sedimentary: nil? 

Porosity:15-20% 

Void type: packing voids and channels up to 1cm in diameter.  

Void distribution: random 

Inclusions: few 

Stoniness: Stony 
Lithology: quartz, and grey sandstone and siltstone. 
Size and shape: gravel, rounded and sub-rounded, round and tabular. 
Distribution: tabular stones tend towards horizontality. 
Weathering: very little sandstone slightly weathered. 

Artefacts 
Very few charcoal up to 0.5cm, sub-rounded and sub-angular. 
Rare oolitic limestone / mortar, 2cm diameter, rounded 
Preservation charcoal moderate/poor, limestone poor 

Mottling and pans: nil 
Mottle 1 Mottle2 Mottle3 

Pans: nil 

Concretions: nil 
Depletions: overall slight greying of matrix material. 

Coatings: nil 
Mineral matter: gravel and quartz sands with a little clay. 

Organic matter: very finely divided, amorphous humic residues, intimately mixed through matrix. 

Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil? 
Relict: few 

Soil fauna 
nil 

Post-depositional alteration: gleying 
Ecofacts 

Diatoms Forams Pollen 
Phytoliths Charcoal Shell 

Bone Other 

Preservation 
Sand gain 

Mineralogy Size and sorting Shape and surface 
Coatings 

Interpretation 

Parent materials 

Deposition 

Post-deposition 
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Appendix 1: Bulk descriptions and mineralogy - continued 
Site: Conder building Section / drawing: 2 Context: 9 

General description: Homogeneous brown loam with patches of burnt clay and common inclusions. 

Density: moderately dense 
Colour: 10YR 3/1.5 – matrix 
2.5YR 4/7 – burnt clay 

Texture: sandy loam – matrix 
Silty clay – burnt clay 

Stickiness and Plasticity: matrix 
slightly sticky and plastic; clay 
moderately sticky and plastic 

Composition: organo-mineral 
and mineral 

CaCO3: nil, locally weak Smell : soily 

Sorting: moderately poor 
 

Variability: matrix homogeneous, 
locally heterogeneous. 

Boundaries: with sands, abrupt 
and wavy. 

Structure: granular and blocky 

Primary:  
Medium/fine granules, 
moderately firm and semi-
deformable 

Secondary: 
Medium sub-angular blocky, 
moderately firm and semi-
deformable 

Tertiary: 
Discontinuous bands of burnt 
clay. 

Sedimentary: burnt clay layers may be relict strata 

Porosity: 10-15% 

Void type: Channels up to 2cm diameter and vughs. Large channels tend towards vertical. 

Void distribution: Random 

Inclusions: Frequent. 

Stoniness: moderately stony 
Lithology: Grey siltstone and sandstone, quartz, rare degraded red sandstone. 
Size and shape: grit to occasional small stones, rounded and sub-rounded, round and tabular. 
Distribution: random, towards base slight tendency towards horizontality. 
Weathering: very little; red sandstone weathered and soft. 

Artefacts: Few charcoal up to 1.5 cm, sub-rounded and sub-angular; common burnt clay (locally 
abundant) concentrated in 2 bands across unit, 1 at base and another 10-15cm above; Rare bone 
0.5cm abraded; occasional slag 0.5cm towards top and around channels; rare coal 1cm towards top; 
rare oolitic limestone/mortar 0.5cm heavily degraded. 
Preservation: poor to moderately poor. 
Mottling and pans: nil 

Mottle 1 Mottle2 Mottle3 

Pans: nil 
Concretions: nil 

Depletions: general greying especially within channels, suggests depletion and reduction of iron. 
Coatings: nil 

Mineral matter: clay, sands and gravel. 

Organic matter: very finely divided, amorphous humic residues, intimately mixed throughout material of 
the matrix. 

Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil 
Relict: few 

Soil fauna 
Nil 

Post-depositional alteration: worming and possible loss of strata, compaction, and gleying. 

Ecofacts: few 
Diatoms Forams Pollen 

Phytoliths: v. few Fine charcoal: few Shell 
Bone Other 

Preservation:  
Moderate – poor 
Sand gain 

Mineralogy: 
Quartz dominated; also 
occasional feldspar, siltstone, 
sandstone and quartzite. 

Size and sorting: Shape and surface: 

Coatings: 

Interpretation: bands of clay are disrupted by vertical worm channels, may be surviving resistant strata. 
Parent materials: glacial sands and gravel, occupational, building and industrial debris. 

Deposition 
Post-deposition 
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Appendix 1: Bulk descriptions and mineralogy - continued 
Site: Conder building Section / drawing: 2 Context: ‘natural’ sands 

General description: well sorted quartz sands. 

Density: moderately dense 
Colour: 7.5Yr 4/5 
Brown 

Texture: slightly clayey sand Stickiness and Plasticity: slightly 
sticky and plastic. 

Composition: mineral and 
occasional organo-mineral. 

CaCO3: nil Smell: slightly soily 

Sorting: well to moderately well 
sorted. 

Variability: relatively 
homogeneous except where 
channels. 

Boundaries: with context 9 
abrupt and wavy. 

Structure: blocky 

Primary: weakly developed sub-
angular blocky, moderately 
weak, semi-deformable and 
brittle. 

Secondary 
 
 

Tertiary 

Sedimentary: nil 

Porosity: 15% 

Void type: Packing voids and occasional channels.  

Void distribution: Random, channels tend towards vertical. 

Inclusions: few 

Stoniness: slightly stony 
Lithology: grey sandstone and siltstone with occasional quartz and red sandstone. 
Size and shape: grit to small stone, rounded and sub-rounded, round and tabular. 
Distribution: random with no preferred orientation. 
Weathering: very little 

Artefacts: Rare charcoal up to 3mm, within channels and sand; rare burnt clay up to 1cm within 
channels, rare clay nodule, grey and yellow, 1cm. 
Preservation: moderate 

Mottling and pans: nil 
Mottle 1 Mottle2 Mottle3 

Pans: nil 

Concretions: nil 
Depletions: general greying of material suggests depletion and reduction of iron. 

Coatings: nil 
Mineral matter: sand and gravel with a little clay. 

Organic matter: localised, finely divided amorphous humic residues. 

Plant roots 
Live: nil 
Relict: nil 

Excremental 
Fresh: nil 
Relict: very few 

Soil fauna 
Nil 

Post-depositional alteration: worming, gleying, structural development, loss of laminae? 
Ecofacts 

Diatoms Forams Pollen 
Phytoliths Charcoal Shell 

Bone Other 

Preservation 
Sand gain 

Mineralogy Size and sorting Shape and surface 
Coatings 

Interpretation 

Parent materials 
Glacial sand and gravel 

Deposition 
Fluvial outwash, laminae absent or lost. 
Post-deposition 
Gleying, worming and structural development resulting in disruption of sedimentary sequence. 
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Appendix 2: Sedimentology - Thin section descriptions. 

Slide number: TS3 (context: 23)  

General description: Orangey red, moderately sorted silty clay 

Structure: Massive (Apedal) and dense. 

Microstructure: Channel microstructure, occasionally spongy where there are reworked excremental 
features.  
Porosity: 15% slide area. 
Channels frequent, (10-15% slide area) meso- and few macro-sized channels tending towards vertical 
and sub-vertical orientation.  Many channels are mammilated with undulate walls. 

Very few irregular vughs (2-5% slide area) up to 1000µm in diameter, but most are 250-500µm. 

Very few planar voids (2-5% slide area) tend towards vertical or horizontal orientation, up to 20µm wide. 

Fine Material: 
Mineral fine matter, organo-mineral within the channels. 
Mineral fine matter – orangey brown in PPL, orange and reddish orange in OIL, and moderately 
birefringent. Consist of silts of quartz and feldspar (50-60%), clays (30-40%), and rare (1-2%) red and 
brown amorphous organic residues, and fungal spores.  Has the appearance of a slight cross-striated 
organisation. 
Organo-mineral fine matter – Brown in PPL and orangey brown in OIL with a low birefringence masked 
by organic matter and frequent black punctuations.  Consists of silts of quartz and feldspar (50-60%), 
clay (20%) and amorphous black and brown organic residues (20%) with occasional red and yellow 
amorphous organic residues.  These are intimately mixed with no apparent organisation.  A very few 
fungal spores and trace quantities of phytoliths are also present. 

Groundmass: 

C:f (10µm)     1:1 (2:3 locally) 
C:f related distribution: Single and double space porphyric 
Limpidity: weakly stipple speckled, rare grano-striations. 

Coarse Mineral: 

Frequent quartz (30% slide area) with a bimodal size distribution of medium sand 
and silt.  The sands are weakly clustered particularly around channels, whilst the silt 
is randomly distributed. 
Few orthoclase feldspars (5-10% slide area), sub-rounded and occasionally sub-angular silt and 
fine sand, with a tabular crystal shape.  Alteration 1-2 (3). 
Albite-Anorthite series plagioclase feldspar, very few (1% slide area) coarse and medium sand 
rounded and sub-rounded.  Alteration 1-2. 
Very few muscovite mica (<1% slide area), needle like crystals.  
Sandstone, very few (1% slide area) coarse sand and rare fine gravel with alteration and loss of 
mafic minerals releasing iron. 
Quartzite, very few (2% slide area) sub-angular coarse sand and occasional medium and fine 
sand. 

Granite, very few (<1% slide area) rounded coarse sands found around channels.  

Coarse Organics: 
Very few bone fragments (1% slide area), 2-3mm long. 
Very few charcoal fragments (1% slide area) up to 1.5mm long. 

Pedofeatures: 
Amorphous iron pedofeatures: few iron nodules (5-10% slide area), rounded typic and 
occasional single ring ameboidal nodules with weak to moderate impregnation of the fine soil 
matrix, or moderate to strong impregnation of weathered stone clasts.  Found weakly clustered 
around macro-channels. 
Textural pedofeatures: Rare greyish brown silt cappings and intercalations (1% slide area).  Found in 
association with clusters of coarse sand grains. 
Excremental pedofeatures: Few mammilate features (5-10% slide area) mid-brown and organo-mineral, 
strongly reworked and moderately coalesced.  Very few (<1% slide area) elliptical excrements up to 

500µm diameter found within mammilate excrements. 
Fabric pedofeatures: Very few (2-5% slide area) rounded nodules up to 3mm in diameter of partially 
oriented red clay, only slightly reddened in OIL relative to surrounding soil fabric. 

Boundary Zones:  
With overlying material boundary is sharp and straight, and where there is a gravel sized clast at 
the boundary the quartz sand grains in the clay below seem to have been pushed down into it. 

Interpretation: 



©Archenfield Archaeology 2003 AA/00/6 
 

archenfield archaeology ltd AA_06 The Conder Building, Worcester: archaeological evaluation 

 
97 

Slide number: TS3 (context: *)  

General description: mid-brown sandy loam 

Structure: Massive (Apedal) with an open structure. 

Microstructure: Crumb and spongy; crumbs up to 2mm in diameter. 
Porosity: 35% slide area. 
Channels frequent (15% slide area), meso- and few-macro sized, many mammilated with undulate, non-
conforming walls.  Random distribution and orientation; are present as both inter- and intra-aggregate 
voids. 
Frequent, continuous compound packing voids (15-20% slide area) between crumb aggregates. 

Trace planar voids within crumb aggregates up to 10µm wide. 

Fine Material: 
Organo-mineral fine matter, brown in PPL and orangey brown in OIL with a low birefringence masked by 
organic matter and frequent black punctuations.  Consists of silts of quartz and feldspar (50-60%), clay 
(20%) and amorphous black and brown organic residues (20%) with occasional red and yellow 
amorphous organic residues.  These are intimately mixed with no apparent organisation.  A very few 
fungal spores and trace quantities of phytoliths are also present. 

Groundmass: 

C:f (10µm)     2:1 (1:1 locally) 
C:f related distribution: Single space porphyric and rare chitonic. 
Limpidity: weakly stipple speckled, masked by organics. 

Coarse Mineral: 
Quartz, common (35% slide area), rounded and occasional sub-angular sand and silt with a 
random distribution. 
Orthoclase feldspar, very few (1% slide area), sub-rounded and sub-angular medium sand to silt.  
Alteration 1-2. 
Plagioclase feldspar, very few (2-5% slide area) sub-rounded and sub-angular medium sand and silt.  
Alteration 1-2. 
Muscovite mica, very few (<1% slide area), needle like crystals. 
Sandstone, frequent (20% slide area) dominated by single small stone sized clast. 
Few, quartzite (5% slide area) coarse and medium sand sized rounded and sub-rounded. 
Very few, shelly limestone (1% slide area) rounded coarse sand. 
Very few (2% slide area) granite, diorite and grano-diorite intrusive igneous rocks, coarse and medium 
sand sized, rounded and sub-rounded. 

Coarse Organics: 
nil – very small area, therefore, absence may be statistical. 

Pedofeatures: 
Excremental: mammilate frequent (20% slide area), with moderate ageing (disintegration and 
coalescence). 

Very few ellipsoids (<1% slide area) up to 500µm in diameter, found within and reworking mammilate 
excrements. 

Boundary Zones:  
With red clay is sharp and straight. 

Interpretation: 

 

Slide number: TS2 (context: 23)  

General description: Orangey red, moderately sorted silty clay 

Structure: Massive (Apedal) and dense. 

Microstructure: Channel and vughy microstructures.  
Porosity: 15% slide area. 
Channels frequent, (10% slide area) meso- and few macro-sized channels tending towards vertical and 
sub-vertical orientation. Many channels are mammilated with undulate walls. 

Few irregular vughs (5% slide area) non-continuous, up to 1000µm in diameter, but most are 250-

500µm. 

Fine Material: 
Mineral fine matter 
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Mineral fine matter – orangey brown in PPL, orange and reddish orange in OIL, and moderately 
birefringent. Consist of silts of quartz and feldspar (50%), clays (50%), and rare (1%) red and brown 
amorphous organic residues, and fine charcoal.  

Groundmass: 

C:f (10µm)     1:1 (2:1 locally) 
C:f related distribution: Single and double space porphyric 
Limpidity: Stipple speckled. 

 
Coarse Mineral: 
Quartz, common (30-40% slide area) medium sand and silt. The sands are weakly clustered 
particularly around channels. 
Few orthoclase feldspars (5% slide area), sub-rounded and occasionally sub-angular medium 
sand, with a tabular crystal shape. Alteration 1-2. 
Albite-Anorthite series plagioclase feldspar, few (5% slide area) coarse sands, rounded and sub-
rounded. Alteration 1-2. 
Very few muscovite mica (<1% slide area), needle like crystals. 
Quartzite, few (5% slide area) sub-angular coarse sand and occasional medium sand, rounded. 
Granite, very few (1-2% slide area) rounded coarse sands found around channels.  
Diorite, very few (1-2% slide area) rounded coarse sands. 

Coarse Organics: 

Nil 
Pedofeatures: 
Amorphous iron pedofeatures: frequent iron nodules (25% slide area), rounded typic nodules 
with weak to moderate impregnation of the fine soil matrix. Also, moderately impregnated 

parallel linear ‘pans’ of iron 150µµµµm thick and 250µµµµm apart running along base of unit. 

Textural pedofeatures: rare dusty clay coatings (1% slide area) orangey brown in 

PPL and OIL.  Crescentic and typic, up to 200µm thick with clear and diffuse lines of 

extinction, are found coating channel voids up to 1000µm in diameter.  
Excremental pedofeatures: Very few mammilate and bow-like features (2-5% slide area) mid-brown and 
organo-mineral, strongly reworked and moderately coalesced, within and infilling macro and coarse 
meso-channels. 

Boundary Zones:  
With overlying material boundary is clear, but has been disrupted by worm activity.  

Interpretation: 
 

Slide number: TS2 (context: 39)  

General description: Brown, moderately homogenous sandy loam. 

Structure: Massive (Apedal) with an open structure. 

Microstructure: Channel, spongy and crumb  band 3-4cm down and 1cm thick) microstructure. 
Porosity: 25% slide area. 
Channels, frequent (15-20% slide area) interconnected with a random distribution and orientation.  
Meso- and rare macro-sized, macro-sized voids run length of slide. Many channel voids mammilated 
with undulate, non-conforming walls. 

Few vughs (5-10% slide area), irregular up to 1000µm in diameter with a random distribution and 
orientation. 
Few open, compound packing voids (5% slide area) between crumb aggregates. 

Fine Material: 
Organo-mineral dark brown in PPL, slightly orangey brown in OIL and with a low birefringence in 
XPL.  Consist of silts of quartz and feldspar (30%), clays (30%) and amorphous brown, black and 
red organic residues (30%), organic punctuations frequent. Intimately mixed and moderately 
homogeneous with trace quantities of phytoliths, pollen (in crumb structured band) and fungal 
spores. Organic matter decreases slightly in frequency down the slide. 

Groundmass: 

C: f (10µµµµm)   2:1 (locally 1:1) 
C: f related distribution: Single and double space porphyric 
Limpidity: Weakly stipple speckled, masked by organics. 

Coarse Mineral: 
Quartz, frequent (20-25% slide area) coarse sand, sub-rounded and occasionally sub-angular, rarely 
rounded, with a random basic distribution. 
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Orthoclase feldspar, few (5% slide area) silts and sands with rare coarse sand, sub-rounded.  Alteration 
1-2. 
Plagioclase feldspar, few (5% slide area) silts and sands, sub-rounded with a random distribution.  
Alteration 1-2. 
Muscovite mica, very few (<1% slide area, needle shaped silts. 
Olivine, very few (<1% slide area) medium and fine sands. Alteration 1-2. 
Pyroxene, very few (<1% slide area) fine sand. Alteration 2. 
Few quartzite (5% slide area), coarse sands, rounded and sub-rounded. 
Very few sandstone (2-5% slide area), coarse sand and fine gravel, rounded and moderately weathered 
with the loss of mafic minerals and the release of iron. 
Very few siltstone (1% slide area), sub-rounded coarse sand and fine gravel. 
Very few intrusive igneous rocks (2% slide area) coarse sands of granite, diorite, and grano-diorite, 
rounded and sub-rounded. 

Coarse Organics: 
Charcoal, very few (1-2% slide area) up to 3mm long, intimately mixed within soil fabric with moderate 
preservation and randomly distributed. 
Bone, very few (1% slide area) rounded and sub-rounded fragments up to 2mm long with a random 
distribution. 

Pedofeatures: 
Amorphous and cryptocrystalline iron pedofeatures: Very few (1% slide area) strongly impregnated 
rounded typic nodules with a random distribution. 
Excremental pedofeatures: few mammilate (5-10 slide area) and rare bow-like infills, within 
macro channels; have been strongly reworked. Very few irregular bacillocylinders (1-2% slide 

area) up to 100µµµµm long found in association with mammilate excrements. Very few ellipsoids (1-

2% slide area), organo-mineral, up to 250 µµµµm in diameter, found in association with mammilate 
excrements.  

Boundary Zones:  
With overlying red clay, boundary clear but has been disturbed by worm activity. 

Interpretation: 

 

Slide number: TS1 (context: 9 – high)  

General description: Dark brown sandy loam with frequent gravel sized inclusions. 

Structure: Massive (Apedal) and moderately dense. 

Microstructure: Channel and vughy 
Porosity: 10-15% slide area 

Channels, few (10% slide area), meso-sized up to 750µm in diameter, but most between 200 and 

500µm. Few mammilated with undulate walls, random basic distribution and orientation. 
Vughs, few (5% slide area), irregular equant and elongate, with a random basic distribution and 

orientation, up to 750µm in diameter but most between 150 and 500µm.  

Fine Material: 
Dark to mid-brown, organo-mineral.  Dark brown and orangey brown in OIL with a low birefringence that 
is masked by organics. Consists of silts of quartz and feldspar (25%), clays (30-40%) and amorphous 
organic residues (30-40%). Organic residues black and brown, occasionally red and yellow, 
punctuations frequent, fungal spores and phytoliths rare and trace amounts of pollen. 

Groundmass: 

C:f (10µm)    2:1 (locally 1:1) 
C:f related distribution: Single space porphyric 
Limpidity: Weakly stipple speckled, masked by organics. 

Coarse Mineral: 
Quartz frequent (25-30% slide area), coarse sand to silt, sub-rounded and sub-angular with occasional 
rounded coarse sand; basic distribution is random. 
Very few orthoclase feldspar (2% slide area), medium sand to silt, sub-rounded and sub-angular.  
Random basic distribution, alteration 1-2. 
Few plagioclase feldspar (5% slide area) belonging to albite-anorthite series.  Rare coarse sand and 
medium –fine sand, sub-rounded and occasionally sub-angular, random basic distribution.  Alteration 1-
2. 
Very few muscovite mica (<1% slide area), random, needle like silts.  
Few quartzite (5-10% slide area), medium sand to fine gravel sized, sub-rounded and occasionally sub-
angular, with a random basic distribution. 
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Few sandstone (5-10% slide area), coarse sand and fine gravel sized, rounded and sub-rounded, 
moderately weathered with loss and alteration of mafic minerals, basic distribution random. 
Very few siltstone (2% slide area), coarse to medium sand, rounded and occasionally sub-rounded with 
a random basic distribution. 
Very few igneous (2-5% slide area) including granite, microgranite, and gabbro, coarse and medium 
sand, sub-rounded and occasionally rounded, some alteration of mafic and felsic minerals; basic 
distribution is random. 
Very few metamorphics (<1% slide area), sub-rounded coarse sand. 

Burnt clay, few (5% slide area) rounded nodules up to 5000µm in diameter found towards base of unit, 
often well integrated within mass of soil fabric. 
Slag, few (5% slide area) small stone sized, rounded nodule with vesicular and crystalline porphyr 
internal organisation.  Vesicles and cracks filled with soil fine fabric and excremental features. 

 

Coarse Organics: 

Bone, very few (1% slide area) up to 500µm in diameter, rounded and moderately well preserved, 
intimately mixed within soil fabric with a random basic distribution. 

Charcoal, very few (2% slide area) up to 750µm long, moderately preserved and occasionally 
fragmented, intimately mixed within soil fabric with a a random basic distribution. 

Pedofeatures: 
Amorphous and cryptocrystalline iron pedofeatures: Very few (<1% slide area) strongly impregnated, 

rounded typic nodules, up to 500µ in diameter.  
Depletion pedofeatures: Very few (<1% slide area) secondary iron depletion rim around sandstone 

100µm thick. 

Excremental pedofeatures: Very few mammilate excrements (2% slide area) very 
strongly aged, within coarse meso-channels.  Very few ellipsoids (<1% slide area) 

250-400µm in diameter, reworking mammilate features and within vesicles of slag. 
Boundary Zones:  
Boundary with burnt clay layer disturbed by worm activity. 

Interpretation: 

 

Slide number: TS1 (context: 9 – mid) 

General description: Broken layer of burnt red clay, interspersed with brown sand loam. 

Structure: Massive (Apedal) moderately dense. 

Microstructure: Vughy and occasionally channel. 
Porosity: 15-20% slide area (locally 10-30% slide area) 

Channels, few (5-10% slide area) meso and rare fine macro-sized voids, most 

between 200 and 500µ in diameter, with a tendency towards a vertical and sub-
vertical orientation, and most occurring between the nodules of burnt clay.  Few 
mammilated and few with partial continuous infillings of excremental material. 

Vughs, few (10-15% slide area) meso sized (50-500µm in diameter) irregular equant 
and elongate with a random basic orientation. Few mammilated and tend to occur 
within burnt clay, but also few within channel infillings. 
Planar voids, very few (<1% slide area) up to 50µm wide. 

Fine Material: 2 main micro-fabric types. 
1. Dark to mid-brown, organo-mineral and dark brown in OIL with a low birefringence that is masked by 
organics. Consists of silts of quartz and feldspar (25%), clays (30-40%) and amorphous organic 
residues (30-40%).  Organic residues black and brown, occasionally red and yellow, punctuations 
frequent, fungal spores and phytoliths rare and trace amounts of pollen. 
2. Mineral, mid brown and reddish brown in PPL, orange and reddish orange in OIL. Consists of silts of 
quartz, feldspar and mica (40%) and clay (60%), tendency for parallel and sub-parallel orientation of 
mica crystals, oriented obliquely, i.e. not in-situ.  

Groundmass: 

C:f (10µm)    3:2 (locally 2:1 and 2:3) 
C:f related distribution: Single and double space porphyric. 
Limpidity: Stipple speckled and weakly stipple speckled, rare granostriations. 

Coarse Mineral: 
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Quartz, frequent (15-20% slide area) coarse sands to silt, sub-rounded and sub-angular with rare 
rounded coarse sands within channels. 
Orthoclase feldspar, few (5% slide area) coarse sands to silts, sub-rounded and sub-angular, tendency 
to be within burnt clay. Alteration 1-2. 
Plagioclase feldspar including rare microcline, very few (1-2% slide area) medium and fine sands, sub-
rounded and sub-angular, tend to be found within channels.  Alteration 1-2. 
Muscovite mica, very few (<1% slide area) needle like silts. 
Pyroxene, very few (<1% slide area) probably augite, fine sands, alteration 2. 
Few quartzite (5-10% slide area), coarse and medium sand, sub-rounded and sub-angular with rare 
rounded, found within channels and burnt clay. 
Few sandstone (5% slide area), coarse sand and fine gravel, rounded and sub-rounded, predominantly 
in channels. 
Very few siltstones (1% slide area) medium and coarse sand, sub-rounded. 
Few igneous (5% slide area) including granite, grano-diorite and gabbro, coarse and medium sand, 
rounded, sub-rounded and sub-angular. 
Common burnt clay nodules, small stone, gravel and sand sized, rounded. 

Coarse Organics: 

Charcoal: Very few (<1% slide area) up to 250µm long, within channels. 

 
 
Pedofeatures: 
Amorphous and cryptocrystalline iron pedofeatures: Few (5% slide area) rounded typic nodules with 

moderate impregnation, up to 500µm in diameter within burnt clay. Very few (2% slide area) parallel iron 

laminae up to 100µm thick within burnt clay, oriented obliquely. 
Excremental pedofeatures: mammillate, few (5% slide area) within channels, strongly aged and partially 

reworked. Very few ellipsoids (1% slide area) up to 200µ in diameter, found together with mammilate 

excrements and amorphous organics. Smaller ellipsoids ca. 50-75µm composed entirely of organics. 

Boundary Zones:  
Both the upper and lower boundaries have been disturbed by worm activity. 

Interpretation: 

 

Slide number: TS1 (context: 9 – low) 

General description: Poorly sorted, heterogeneous sandy loam. 

Structure: Massive (Apedal) moderately dense 

Microstructure: Channel and vughy 
Porosity: 15-20% slide area (locally 10-35%) 
Channels, frequent (10% slide area), meso and fine macro-sized with a random basic distribution and 
orientation. Few mammilated and very few with discontinuous excremental infillings. 
Vughs, few (10-15% slide area), meso and fine macro-sized, irregular equant and elongate, random 
basic distribution and orientation and few mammilated. 
Compound packing voids, very few (2-5% slide area), closed and open between excremental 
aggregates. 

Fine Material: 3 main micro-fabric types. 
1. Dark to mid-brown, organo-mineral and dark brown in OIL with a low birefringence that is masked by 
organics. Consists of silts of quartz and feldspar (25%), clays (30-40%) and amorphous organic 
residues (30-40%).  Organic residues black and brown, occasionally red and yellow, punctuations 
frequent, fungal spores and phytoliths rare. 
2. Mineral, mid brown and reddish brown in PPL, orange and reddish orange in OIL.  Consists of silts of 
quartz, feldspar and mica (40%) and clay (60%). 
3. Organo-mineral, mid orange brown in PPL, brownish orange in OIL with moderate birefringence.  
Consists of silts of quartz and feldspar (30%), clay (60%), and brown and black amorphous organic 
residues (10%). 

Groundmass: 

C:f (10µm)    2:1 (3:2 locally) 
C:f related distribution: Single space and close porphyric, and chitonic. 
Limpidity: stipple speckled and weakly stipple speckled masked by organics. 

Coarse Mineral: 
Quartz, frequent (20% slide area) coarse sand to silt, sub-rounded to sub-angular with rare rounded 
coarse sands.  Basic distribution random. 
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Orthoclase feldspar, very few (2% slide area) medium sands and rare coarse sand, sub-rounded, 
random basic distribution, alteration 1-2. 
Plagioclase feldspar belonging to albite-anorthite series, very few (2-5% slide area) medium sands, sub-
rounded with a random basic distribution, alteration 1(2). 
Muscovite mica, very few (1% slide area) needle like silts. 
Pyroxene, probably augite, very few (<1% slide area) sub-rounded fine sands. 
Quartzite, few (5-10% slide area) medium and coarse sands, sub-rounded and sub-angular with rare 
rounded, random basic distribution. 
Sandstone, very few (1-2% slide area) sub-rounded medium and coarse sand with a random basic 
distribution. 
Siltstone, very few (102% slide area) rounded and sub-rounded sand and gravel, predominantly within 
micro-fabric 3. 
Igneous, including granite, grano-diorite and gabbro, few (5-10% slide area) rounded to sub-angular 
sand and gravel. 
Burnt clay, frequent (15% slide area) coarse sand to gravel sized rounded nodules. 

Coarse Organics: 

Charcoal, very few (1-2% slide area) upto 2500µm long, with moderate preservation.  Intimately mixed 
within type 1 micro-fabric. 

Pedofeatures: 
Amorphous and cryptocrystalline iron pedofeatures: Very few (2-5% slide area) moderately to strongly 

impregnated, rounded typic nodules up to 1000µm in diameter, most 200-500µm in type 2 and 
occasionally types 1 and 3 microfabrics. Very few parallel linear laminae of moderate iron impregnation, 

100µm thick, within type 2 micro-fabric (burnt clay).  
Excremental pedofeatures: Very few mammilated (2% slide area), within coarse meso and fine macro 
channels. Tend to be found within, and consist of, type 1 microfabric. 

Boundary Zones:  
Boundary with red clay has been disturbed by worm activity. 

Interpretation: 
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Appendix 3: Sedimentology - Coarse and fine sand mineralogy (percentages) 

Table 17: Coarse sand mineralogy (percentages) 
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marl 90.1 2.2 2.2 2.2 3.3 0.0 2.3 89.7 6.9 1.1 32.3 0.0 67.1 0.6 

sand-30 75.8 10.5 2.1 2.1 9.5 0.0 0.0 90.2 8.7 0.0 14.9 0.5 81.4 3.1 

sand-35 85.0 8.0 1.0 4.0 2.0 0.0 9.8 73.5 16.7 0.0 29.2 0.0 68.7 2.1 

sand-40 85.8 5.7 2.8 3.5 1.4 0.7 7.5 87.3 5.2 0.0 19.7 0.5 78.3 2.2 

burnt clay 80.4 4.3 8.7 0.0 6.5 0.0 2.5 60.0 35.0 2.5 57.5 0.0 33.3 9.2 

con9-15 86.3 6.3 3.2 2.1 2.1 0.0 4.1 85.6 10.3 0.0 13.6 1.4 81.0 4.1 

con9-10 87.9 4.4 1.1 5.5 0.0 1.1 5.3 92.0 2.7 0.0 21.2 2.2 71.7 4.9 

con9-5 91.7 3.6 1.2 1.2 2.4 0.0 3.7 93.8 2.5 0.0 14.1 1.2 77.9 6.7 

con31-50 73.8 8.8 8.8 1.3 7.5 0.0 3.5 81.2 14.1 1.2 11.5 0.0 86.6 1.9 

con31-45 86.4 7.8 1.0 1.0 3.9 0.0 0.0 89.8 10.2 0.0 18.8 1.3 76.6 3.3 

con39-40a 85.1 6.4 2.1 2.1 4.3 0.0 1.0 92.4 6.7 0.0 20.6 0.6 73.3 5.5 

con39-40b 81.1 9.4 2.8 0.9 4.7 0.9 3.6 90.0 6.4 0.0 18.2 0.5 77.0 4.3 

con23-35 86.2 8.5 2.1 0.0 3.2 0.0 0.0 73.3 25.6 1.1 8.8 0.0 89.4 1.8 

con23-30 92.9 1.0 2.0 0.0 4.1 0.0 1.0 85.3 13.7 0.0 7.8 0.5 88.7 3.0 

con1-25 86.8 1.7 3.3 3.3 4.1 0.8 3.9 78.9 14.5 2.6 11.8 0.7 83.0 4.4 

con1-10 86.0 2.0 4.0 5.0 3.0 0.0 2.1 78.9 18.9 0.0 10.3 0.4 85.7 3.6 

 
Table 18: Fine sand mineralogy (percentages) 
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marl 78.9 15.8 1.8 3.5 0.0 0.0 12.1 81.0 6.9 0.0 

sand-30 83.1 9.0 1.1 0.0 5.6 1.1 9.9 84.6 5.5 0.0 

sand-35 86.3 9.4 0.9 1.7 0.9 0.9 10.3 86.3 3.4 0.0 

sand-40 85.7 8.8 2.2 2.2 1.1 0.0 8.8 82.4 8.8 0.0 

burnt clay 78.3 0.0 13.0 4.3 0.0 4.3 13.0 52.2 34.8 0.0 

con9-15 55.7 18.0 8.2 0.0 14.8 3.3 12.5 59.4 20.3 7.8 

con9-10 72.0 18.0 2.0 2.0 6.0 0.0 8.8 82.5 8.8 0.0 

con9-5 69.7 22.7 1.5 3.0 1.5 1.5 10.9 81.3 7.8 0.0 

con9-0 66.3 9.6 4.8 2.4 15.7 1.2 8.2 75.3 11.8 4.7 

con31-50 81.4 15.3 0.0 1.7 1.7 0.0 13.6 84.7 1.7 0.0 

con31-45 75.3 13.6 6.2 0.0 2.5 2.5 11.1 81.5 7.4 0.0 

con39-40b 68.7 22.4 1.5 3.0 3.0 1.5 18.2 75.8 6.1 0.0 

con 39-40a 82.7 12.2 2.0 1.0 1.0 1.0 14.3 80.6 5.1 0.0 

con23-30 70.6 29.4 0.0 0.0 0.0 0.0 17.6 82.4 0.0 0.0 

con1-20 72.5 15.9 1.4 1.4 7.2 1.4 12.9 74.3 12.9 0.0 

con1-0 69.6 15.2 1.3 2.5 11.4 0.0 11.1 69.1 14.8 4.9 
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Appendix 4: Standard Procedures for Sampling and Measurement for 
Archaeomagnetic Dating 

Sampling 

One of three sampling techniques is employed depending on the consistency of 
the material (Clark, Tarling and Noel 1988): 

a) Consolidated materials: Rock and fired clay samples are collected by the disc 
method.  Several small levelled plastic discs are glued to the feature, marked 
with an orientation line relating to true north, then removed with a small piece 
of the material attached. 

b) Unconsolidated materials: Sediments are collected by the tube method.  Small 
pillars of the material are carved out from a prepared platform, then 
encapsulated in levelled plastic tubes using plaster of Paris.  The orientation 
line is then marked on top of the plaster. 

c) Plastic materials: Waterlogged clays and muds are sampled in a similar 
manner to method 1b) above; however, the levelled plastic tubes are pressed 
directly into the material to be sampled. 

Physical Analysis 

a) Magnetic remanences are measured using a slow speed fluxgate 
magnetometer (Molyneux et al 1972; see also Tarling 1983, p84; Thompson 
and Oldfield 1986, p52) 

b) Partial demagnetisation is achieved using the alternating magnetic field 
method (As 1967; Creer 1959; see also Tarling 1983, p91; Thompson and 
Oldfield 1986, p59), to remove viscous magnetic components if necessary.  
Demagnetising field are measured in milla-Tesla (mT), figures quoted being 
the peak value of the field. 

Remanent Field Direction 

a) The remanent field direction of a sample is expressed as two angles, 
declination (Dec) and inclination (Inc) both quoted in degrees.  Declination 
represents the bearing of the field relative to true north, angles to the east 
being positive; inclination represents the angle of dip of this field. 

b) Aitken and Hawley (1971) have shown that the angle of inclination in 
measured samples is likely to be distorted owing to magnetic refraction.  The 
phenomenon is not well understood but is known to depend on the position 
occupied by the samples within the structure.  The corrections applied by 
Aitken and Hawley are routinely applied to measured inclinations, in keeping 
with the practice of Clark, Tarling and Noel (1988). 

c) Remanent field directions are adjusted to the values they would have if the 
feature had been located at Meriden, a standard reference point.  The 
adjustment is done using the method suggested by Noel (Tarling, 1983, 
p116), and allows the remanent directions to be compared with standardised 
calibration data. 

d) Individual remanent field directions are combined to produce the mean 
remanent field direction using the statistical method developed by R A Fisher 

(1953).  The quantity α95, “alpha 95”, is quoted with mean field directions and 
is a measure of the precision of the determination (see Aitken 1990, p247).  It 
is analogous to the standard error statistic for scalar quantities; hence the 
smaller value, the better the precision of the date. 
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Calibration 

b) Material less than 3000 years old is dated using the archaeomegnetic 
calibration curve compiled by Clark, Tarling and Noel (1988). 

c) Older material is dated using the lake sediment data compiled by by Turner 
and Thompson (1982). 

d) Dates are normally given at the 68% confidence level.  However, the quality 
of the measurement and the estimated reliability of the calibration curve for 
the period in question are not taken into account, so this figure is only 
approximate.  Owing to crossovers and contiguities in the curve, alternative 
dates are sometimes given.  It may be possible to select the correct 
alternative using independent dating evidence. 

e) As the thermoremanent effect is reset at each heating, all dates for fired 
material relate to the final heating. 

f) Dates are prefixed by “cal”, for consistency with the new convention for 
calibrated radiocarbon dates (Mook 1986). 
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Appendix 5: Harris Matrix of stratigraphic relationships 
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