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SUMMARY 

 

Project Name:  South Wales Gas Pipeline Project 

Location: Sites 52.01 to 52.05, Land South of Llandefaelog, Yscir, Powys  
NGR:  SO 0322 3124 (Site 52.01), SO 0318 3137 (Site 52.03) and SO 

0319 3152 (Site 52.05)  

Type:   Evaluation, excavation, and watching brief 

Date:   17 July–25 August 2007  

Location of Archive: To be deposited with RCAHMW (original paper archive) and 

Brecknock Museum (material archive and digital copy of paper 

archive; accession number BRCNM 2013.19) 

Site Code:  MHA06  

 

 

An archaeological evaluation, an excavation and a watching brief were undertaken by 

Cotswold Archaeology during groundworks associated with construction of gas pipelines 

(part of the South Wales high pressure gas pipeline scheme) between Milford Haven and 

Aberdulais, and Felindre and Brecon, which were conducted between 2005 and 2007.  

 

Site 52.01 revealed the remains of a possible Bronze Age pit. This was overlain by a road 

surface which might be either Roman or post-medieval in date. Five further pits from this site 

were undated. 

 

Site 52.03 Area A included a number of probable pits and/or postholes associated with two 

radiocarbon dates, one within the Early Bronze Age, the other within the Late Iron Age/Early 

Roman period. The charred plant and charcoal assemblage from these features was the 

richest from the pipeline and one of the features contained a small quantity of cremated 

human bone and may have been a grave. At Site 52.03 Area B, an undated hollow was 

truncated by a pit containing a reworked Neolithic polished stone axe and other pits were 

present in the same area.  

 

Site 52.05 contained a small post-medieval dumped deposit. Although the finds from this 

included a clay tobacco pipe stem, the deposit also contained slag pieces which may be of 

Roman date. 
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1. INTRODUCTION 

1.1 NACAP Land and Marine Joint Venture (NLMJV), on behalf of National Grid, 

commissioned RSK Environment (part of the RSK Group) to manage the 

archaeological works (non-invasive surveys, desk based assessment, evaluation, 

watching brief, and open area excavation) on a 216km-long section of pipeline from 

Milford Haven (Pembrokeshire) to Brecon (in Powys). The high pressure gas 

pipeline (part of the 316km-long pipeline route from Milford Haven to Tirley in 

Gloucestershire) was required to reinforce the gas transmission network. The 

archaeological work performed in advance of this pipeline was undertaken in a 

number of sections by a number of archaeological companies. The westernmost 

section of 122km, from Milford Haven to Aberdulais, was investigated by CA (then 

Cotswold Archaeological Trust) during 2005–2007 with some additional excavation 

work carried out by CAP. The section of 89km, from Felindre to Brecon was 

investigated by CA during 2006–2007 and CAP during 2007. Assessment reports on 

the works were completed in January 2012 (NLM 2012a, 2012b) and the current 

reporting stage was commissioned in February 2013.  

 

1.2 Between 17 July–25 August 2007 CA carried out archaeological recording at Sites 

52.01, 52.03, 52.04 and 52.05, Land South of Llandefaelog, Yscir, Powys (centred 

on NGR: SO 0322 3124 (Site 52.01), SO 0318 3137 (Site 52.03/04)  and SO 0319 

3152 (Site 52.05); Fig. 1). The objective of the archaeological work was to record all 

archaeological remains exposed during the pipeline construction. 

 

1.3 The archaeological excavation, evaluation and watching briefs were carried out in 

accordance with professional codes, standards and guidance documents (EH 1991; 

IfA 1999a, 1999b, 2001a, 2001b, 2001c, 2001d and IfA Wales 2008). The 

methodologies were laid out in an Archaeological Framework Document (RSK 2007) 

and associated Written Statements of Investigation (WSIs) and Method Statements.  

 

The sites 
1.4 The sites are located within fields along the western edge the River Honddu, a 

tributary of the Usk (Fig. 1). Gwenffrwd Wood is to the east and the sites lie at 

approximately 190m AOD on land that falls away gently towards the nearby river. 
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1.5 The underlying solid geology of the area is mapped as the Devonian St Maughans 

Formation (Argillaceous Rocks and Sandstone); no superficial deposits are recorded 

(BGS 2013).  

 
Archaeological background 

1.6 The preliminary Archaeology and Heritage Survey (CA 2006) identified the course of 

a Roman road crossing the pipeline route in the area of the sites, visible on LiDAR 

imagery (CA 2006 ref. ID 5887). Earthworks associated with the Kenchester to 

Brecon Gaer Roman Road are present 300m east of the sites (PRN 47092).  

 

1.7 Pen-y-Crug Hillfort, an Iron Age multivallate fort, lies 1km south of the sites (SM 

BR063). The medieval Peytivins Castle is also recorded around 350m to the north-

east of the sites (PRN472). Post-medieval features in the vicinity include a quarry, 

brick kilns, a clay pit, brickworks, rifle butts and a target (PRNs 22312, 891146, 

89119-21). 

 

1.8 Several sites were identified in the vicinity during the pipeline construction works 

(Fig. 1). At Site 51.02 two pits were found, one of which contained struck flints (CA 

2013a). At Site 51.07, Early Neolithic pits and an Iron Age roundhouse settlement 

were found (CA 2014). Site 51.11 recorded two charcoal-rich layers on the northern 

slope of Pen-y-Crug with evidence of iron processing (CA 2013b). These remains 

were undated although the presence of charred bread-type wheat grains suggests 

they may have been post-Roman (ibid.). 

 

1.9 The current site was the subject of an archaeological evaluation undertaken in 2007 

in advance of the pipeline construction works. Two trenches were excavated, but no 

archaeological features or deposits were present (CA 2009, Evaluation Site 52.04). 

 
Archaeological objectives 

1.10 The objectives of the archaeological works were:- 

• to monitor groundworks, and to identify, investigate and record all significant buried 

archaeological deposits revealed on the site during the course of the development 

groundworks; and 

• at the conclusion of the project, to produce an integrated archive for the project work 

and a report setting out the results of the project and the archaeological conclusions 

that can be drawn from the recorded data. 
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Methodology 
1.11 The fieldwork followed the methodology set out within the WSI. An archaeologist 

was present during intrusive groundworks comprising stripping of the pipeline 

easement to the natural substrate (Fig. 1).  

 

1.12 Where archaeological deposits were encountered written, graphic and photographic 

records were compiled in accordance with CA Technical Manual 1: Fieldwork 

Recording Manual.  

 

1.13 The context numbers for Sites 52.02–52.04 were confused during the fieldwork and 

post-excavation analysis. The site was initially evaluated by two trenches as Site 

52.04; however the site archive was lost and no information regarding the contexts 

from these trenches can be retrieved. The same site was subsequently subject to a 

watching brief as Site 52.03, in two areas, A and B. The features in Area A had the 

prefix 52.03 but the site archive has been lost with the exception of the 

environmental sample sheets; the site archive for Area B has been retrieved, but the 

context numbers have the prefix 52.4. Site 52.02 appears to have been used only in 

the post-excavation stage as an identifier for the polished stone axe found in Area B 

of the watching brief. For the purposes of this report, the watching brief features, 

including the axe, are reported as Site 52.03 and the evaluation as Site 52.04.  

 

1.14 The post-excavation work was undertaken following the production of the UPD (GA 

2012) and included re-examination of the original site records. Finds and 

environmental evidence was taken from the assessment reports (NLM 2012b) 

except where the UPD recommended further work, in which case the updated 

reports were used. The archaeological background to the site was assessed using 

the following resources:- 

• the Archaeology and Heritage Survey which was undertaken in advance of the 

pipeline construction and which examined a 1km-wide corridor centred on the 

pipeline centre line, including the then existing HER record  (CA 2006);  

• Clwyd- Powys Archaeological Trust HER data (received May 2014); and 

• other online resources, such as Google Earth and Ordnance Survey maps 

available at http://www.old-maps.co.uk/index.html. 

All monuments thus identified that were relevant to the site were taken into account 

when considering the results of the fieldwork. 

http://www.old-maps.co.uk/index.html
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1.15 The archive and artefacts from the archaeological excavation, evaluation and 

watching briefs are currently held by CA at their offices in Kemble. Subject to the 

agreement of the legal landowner the artefacts will be deposited with Brecknock 

Museum under accession number BRCNM 2013.19, along with a digital copy of the 

paper archive. The original paper archive will be deposited with the RCAHMW.  

 

2. RESULTS (FIGS 2–5) 

 

2.1 This section provides an overview of the archaeological results; detailed summaries 

of the recorded contexts, finds, environmental samples (palaeoenvironmental 

evidence) and radiocarbon dates are to be found in Appendices A–D. Full, original 

versions of the specialist reports are contained within the archive.  

 

 Site 52.01 (Figs 2 and 3) 
 Prehistoric 

2.2 The natural geological substrate (52.1.03), comprising brown-orange clay, was 

overlain by layers of probable colluvium. These were cut through by feature 52.1.17, 

which was largely seen only within a sondage. The nature of this feature is unclear: 

it may have been a ditch terminal, a pit or a tree-throw pit. Small crumbs of 

prehistoric pottery, possibly Bronze Age in date, were recovered from its fill. 

 

 Undated 

2.3 The colluvium was also cut by a flat-based construction cut for a road. Into this cut a 

make-up layer of stony clay (52.1.12) had been laid. Over this, a 3.25m-wide surface 

comprising stones set into clay (52.1.10) was laid on a north-east/south-west 

alignment. The northern side of the road was flanked by V-profiled ditch 52.1.13 

which was 0.9m wide and 0.6m deep. Stony layers 52.1.16 and 52.1.15 to the north 

of this may have been associated paving. Layer 52.1.16 was recorded as having 

partially overlaid the infilled roadside ditch: this might represent a re-alignment of the 

road surface but perhaps more probably simply reflects material washing into the 

ditch from the surface. 

 

2.4 Two ditches were recorded on the southern side of the road (ditches 52.1.24 and 

52.1.26, not illustrated). Both were up to 0.6m wide, 0.35m deep and contained 

brown-orange clay silt.  
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2.5 Pits 52.1.04, 52.1.06, 52.1.39, 52.1.41 and 52.1.43 were recorded on site but were 

not geo-referenced. Plans and sections of three of these are shown on Fig. 3 but it is 

not known how, if at all, they relate to the road surface. All were oval to circular in 

plan and up to 1.4m wide and 0.2m deep. They contained sandy clay silt fills with 

frequent charcoal and were undated.  

 

 Site 52.03 Area A (not illustrated) 
 Early Bronze Age and Late Iron Age to Early Roman 

2.6 The records for Area A were lost, with the exception of the sample record sheets. 

The following description of the results is therefore limited and relies upon the 

descriptions on the sample record sheets and the results of the palaeoenvironmental 

analysis and radiocarbon dating which are detailed in Appendices C and D. 

 

2.7 The sample records indicate that Area A included several discrete features which 

seem most probably to have been pits or a mixture of pits and postholes. The 

morphology and distribution of these features is not known. In addition to these 

discrete features, the assessment report (NLM 2012b) noted that the daily site 

reports indicated the presence of a curvilinear gully. These reports were not 

available to view during the current reporting stage.  

 

2.8 Nineteen samples were taken from these features. A sample from one of the 

features produced a small quantity (31.2g) of cremated human bone from an 

individual aged at least 21 at death and this feature may have been a grave, 

although it is also possible that this bone was deposited within another type of 

feature. The remainder of the sampled features collectively yielded small quantities 

of burnt animal bone, fired clay, flint, a sherd of prehistoric pottery and, most 

significantly, a large assemblage of charred plant remains, with the largest 

assemblage of charred cereals and chaff to have been recovered from the pipeline. 

This material included charred hazelnut shells, cereals and chaff as well as wild 

plant and weed species. The cereals were dominated emmer with a few grains of 

barley and oat also present. The ratios of cereal to chaff varied between the 

samples, suggesting that different stages of cereal processing were being 

undertaken on the site. 

 

2.9 Two radiocarbon dates were obtained from two different deposits from this site, one 

of 2470-2285 cal. BC from a hazelnut shell (Beta-435174) and one of 40 cal. BC-cal. 

AD 85 from charred cereal (emmer) (Beta-435175); Appendix D. The single sherd of 
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pottery from the site comprises a small and abraded plain sherd which is not closely 

dateable but is of prehistoric date (NLM 2012b). In addition, the nine flints recovered 

from the site comprised blades, a scraper and flakes of Mesolithic and Early 

Neolithic date, including a flake from a Neolithic polished stone axe. Together, this 

evidence suggests multi-period use of the site, probably episodically, between the 

Mesolithic and Late Iron Age/Early Roman periods.   

   
 Site 52.03 Area B (Figs 2 and 4) 
2.10 The natural geological substrate (52.4.003), comprising red-brown silt clay was cut 

by a natural hollow, five pits and a stone-filled drain. 

 

 Prehistoric 

2.11 Hollow 52.4.018 was irregular in plan and profile, 1.9m long, 0.5m wide and 0.15m 

deep. It was filled by pink-brown silt clay 52.4.014, which was similar in character to 

the natural substrate but contained charcoal flecks and abundant charred hazelnut 

shells. Pit 52.4.004 was cut into the fill at the eastern end of the hollow. It was 1.4m 

long, 0.75m wide and 0.1m deep with an irregular profile. It was filled by 52.4.005, 

an orange-brown silt with charcoal, from which a reworked Neolithic polished stone 

axe was recovered (see Horák, below) alongside many charred hazelnut shells. An 

Early Neolithic radiocarbon date (3650-3530 cal. BC Beta-435176) was obtained 

from a charred hazelnut shell within this pit (Appendix D). 

 

2.12 Pits 52.4.012 and 52.4.015 were located 55m north of pit 52.4.004. Pit 52.4.012 was 

sub-circular in plan, 1.3m wide and 0.3m deep with steep sides and a flat base. It 

was initially filled by a 0.05m-thick red clay deposit which appeared to line the base 

and sides of the pit. This was sealed by a 0.25m-thick silty clay fill. Pit 52.4.015 

joined with the southern edge of pit 52.4.012 but there was no recorded stratigraphic 

relationship between the two. Pit 52.4.015 was oval in plan, 0.9m long, 0.7m wide 

and 0.1m deep with an irregular profile. It was filled by charcoal-rich deposit 

52.4.013. Both pits were undated but the charred botanical assemblage from pit 012 

was comparable to that within dated pit 004 and these might also have been 

Neolithic, although not necessarily directly contemporary with pit 004. 

 

2.13 Two further pits, 52.4.006 and 52.4.009, were excavated. These were up to 1.2m 

wide and 0.4m deep with irregular profiles. No artefacts were recovered from their 

silt fills and it is probable that they were natural in origin. 
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 Site 52.05 (Figs 2 and 5) 
 Post-medieval 

2.14 A 0.3m-deep concentration of stone 52.5.02, up to 9m wide, was recorded overlying 

the subsoil (which was also numbered as 52.5.02 during the fieldwork). This layer 

contained post-medieval finds and was probably a dumped layer but it also included 

slag pieces which may be of Roman date. These are fully reported on in Appendix B 

but, as probably dumped items, it is unclear from where they originated. The post-

medieval finds included a late 17th-century clay tobacco pipe stem; three iron 

objects, one of which was a nail and the others of which were not identifiable, and a 

few fragments of burnt bone from sheep-sized animals. 

  

 Discussion 
 Prehistoric 

2.15 The features recorded at Site 52.03 Area A included evidence for Mesolithic/Early 

Neolithic activity and activity during the Early Bronze Age. Unfortunately, the nature 

and intensity of these activities remains unknown. The site was re-used during the 

Late Iron Age/Early Roman period, and the level of charred cereal remains from the 

site suggest that some of the features may relate to crop processing or occupation, 

although this too is of unknown extent. The date of the cremated remains is 

unknown.  

 

2.16 The recovery of a reworked axe from pit 52.4.004 within Site 52.03 Area B, provides 

further evidence of Neolithic activity in the area, confirmed by the Early Neolithic 

radiocarbon date. Pit 52.4.004 appeared to have been dug into the fill of a naturally 

silted up hollow, although it was not clear during excavation whether the pit was an 

actual feature, or rather an area of culturally derived material deposited in the hollow 

as it was silting up. The undated, but possibly Neolithic, pits at Site 52.03 Area B 

may represent a different phase of early prehistoric activity, but this cannot be 

known for certain. However, taken with the presence of a cluster of Early Neolithic 

pits which were excavated 700m to the south-west at Site 51.07 (CA 2014), these 

remains indicate that the Honddu floodplain and lower slopes of Pen-y-Crug were 

most probably occupied during the early prehistoric period and that crop growing 

was at least part of the economy, along with the gathering of wild foods and the 

consumption of meat.  
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2.17 The dates and functions of the other pits are not certain, although the example 

beneath the road may have been Bronze Age and at least one pit had probably 

been lined with clay.  

 

 Post-medieval 

2.18 Little more can be said about the post-medieval dumped deposit other than to note 

the presence of the Roman slag and to observe that it is possible that the layer was 

in fact Roman, with the only closely dateable post-Roman find, the clay tobacco pipe 

stem, having been intrusive. 

  

 Undated 

2.19 In form, the road could be either Roman or post-medieval. Rackham in Appendix C 

considers that the presence of emmer wheat and hazelnut shell within the road 

make-up suggests a Roman rather than post-medieval date for the road, but only 

one grain of emmer was found and the road must be considered undated on the 

basis of the current evidence. Finding possible Roman slag pieces in the area is 

unusual, but these may have been incidentally imported to the site during the post-

medieval period and their original provenance is not known. 

 

3. PROJECT TEAM  

Fieldwork was undertaken by Cotswold Archaeology. This report was written by 

Luke Brannlund with comments by Jonathan Hart and illustrations prepared by 

Daniel Bashford. The archive has been compiled by Jonathan Hart and prepared for 

deposition by Hazel O’Neill. The fieldwork was managed for CA by Clifford Bateman 

and the post-excavation was managed for CA by Karen Walker. 

 



© Cotswold Archaeology  

 
11 

South Wales Gas Pipeline Project Sites 52.01-52.05: Archaeological Recording 

4. REFERENCES 
Allen, J. R. L. 2009 ‘Romano-British iron-making on the Severn Estuary: towards a 

metallurgical landscape’, Archaeology in the Severn Estuary 19, 73-79 

Allen, J. R. L. 2010 ‘The alkali-metal ratio in Roman British bloomery slags’, Archaeology in 

Severn Estuary 20, 41-45 

BGS (British Geological Survey) 2013 Geology of Britain Viewer. Online resource at 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html accessed 2 October 2013 

Caffell, A. and Holst, A. 2008 ‘Assessment Report for Cremated Bone (Human remains)’, in 

NLM 2012b 

CA (Cotswold Archaeology) 2006 Felindre to Tirley Gas Pipeline: Archaeology and Heritage 

Survey. CA typescript report 05140 
CA (Cotswold Archaeology) 2009 Felindre to Brecon Natural Gas Pipeline: Archaeological 

Evaluation. CA typescript report 09079 
CA (Cotswold Archaeology) 2013a South Wales Gas Pipeline Project. Site 51.02 Land at 

Pysgodlyn Farm, Yscir, Powys: Archaeological Watching Brief. CA typescript report 

13330 
CA (Cotswold Archaeology) 2013b Site 51.11, Land North of Pen-y-Crug, Honddu Isaf, 

Powys. CA typescript report 13332 
CA (Cotswold Archaeology) 2014a South Wales Gas Pipeline Project. Site 51.07 Land 

North-West of Pen-y-Crug, Yscir, Powys: Archaeological Excavation. CA typescript 

report 13220 
Courtney, P. and McSloy, E. 2013 Post-Roman Pottery from the Milford Haven to Aberdulais 

and Felindre to Brecon Gas Pipeline, Cotswold Archaeology typescript report  
Crew, P. 1987 ‘Bryn y Castell Hillfort – a Late Prehistoric Iron Working settlement in north-

west Wales’, in Scott, B. G. and Cleere, H. (eds) The Crafts of the Blacksmith. 91-

100 

Crew, P. 1989 ‘Crawcwellt West excavations 1986-1989. A late prehistoric ironworking 

settlement’, Archaeology in Wales 29, 11-16  

Crew, P. 1998 ‘Excavations at Crawcwellt West, Merioneth, 1990-98: A late prehistoric 

upland ironworking settlement’, Archaeology in Wales 38, 22-35  

David, A. and Williams, G. 1995 ‘Stone axe-head manufacture: new evidence from the 

Preseli Hills West Wales’, Proc. Prehist. Soc. 61,433-460 

EH (English Heritage) 1991 The Management of Archaeological Projects 2  

Jones, N. W. and Owen, W. J. 2000 Roman Civil Settlements in Southern Powys: 

Archaeological Assessment, draft 2. CPAT unpublished report 

http://mapapps.bgs.ac.uk/geologyofbritain/home.html


© Cotswold Archaeology  

 
12 

South Wales Gas Pipeline Project Sites 52.01-52.05: Archaeological Recording 

Keiller, A., Piggott, S. and Wallis, F. S. 1941 ‘First Report of the sub-committee of the south-

western group museums and art galleries on the petrological identification of stone 

axes’, Proc. Prehist. Soc. 7, 50-72 

GA (Groundwork Archaeology) 2012 Milford Haven to Aberdulais and Felindre to Brecon 

High Pressure Gas Pipelines: Updated Project Design 

Gibson, A. 2013 Milford Haven to Aberdulais and Felindre to Brecon Gas Pipeline: The 

Neolithic and Bronze Age Pottery from the Archaeological Investigations, Gibson 

typescript report no. 121 
Hall, R. 2008 ‘Assessment for Ceramic Building Material’, in NLM 2012b 

Hall, R 2009 ‘Assessment Report for Fired Clay and Daub’, in NLM 2012b 

Horák, J. M. 2013 A petrological examination of a Neolithic axe and associated axe flakes 

from the Felindre to Brecon Gas Pipeline. National Museum of Wales typescript 

report 

IfA (Institute for Archaeologists) 1999a Guidelines for Finds Work. IfA, Birmingham 

IfA (Institute for Archaeologists) 1999b Standard and Guidance for Finds and Ecofact 

Studies and Curation. IfA, Reading  

IfA (Institute for Archaeologists) 2001a Standard and Guidance for the Collection, 

Documentation, Conservation and Research of Archaeological Materials. IfA, 

Reading 

IfA (Institute for Archaeologists) 2001b Standard and Guidance for Field Evaluation  

IfA (Institute for Archaeologists) 2001c Standard and Guidance for an Archaeological 

Watching Brief  

IfA (Institute for Archaeologists) 2001d Standard and Guidance for Archaeological 

Excavation  

IfA Wales (Institute for Archaeologists of Wales/Cymru) 2008 Introducing a Research 

Framework for the Archaeology of Wales, online resource at 

http://www.archaeoleg.org.uk/intro.html accessed December 2008 

Leahy, K. 2009 ‘Assessment Report for the Metal Objects’, in NLM 2012b  

Major, H, 2009 ‘Assessment Report for Clay Pipe’, in NLM 2012 

Martin, G. 2008 ‘Assessment Report for the Archaeobotanical Remains’, in NLM 2012b  

NLM (Nacap Land and Marine) 2006 Milford Haven to Aberdulais Natural Gas Pipeline: 

Scheme of investigation for a programme of archaeological works 

NLM (Nacap Land and Marine) 2012a Milford Haven to Aberdulais High Pressure Gas 

Pipeline: Archaeology Assessment of Potential for Analysis 

NLM (Nacap Land and Marine) 2012b Felindre to Brecon High Pressure Gas Pipeline: 

Archaeology Assessment of Potential for Analysis 

Pannett, A. 2009 ‘Assessment Report for Lithics’, in NLM 2012b  

http://www.archaeoleg.org.uk/intro.html%20accessed%20December%202008


© Cotswold Archaeology  

 
13 

South Wales Gas Pipeline Project Sites 52.01-52.05: Archaeological Recording 

Price, E. G. 2000 Frocester: A Romano-British Settlement, its Antecedents and Successors. 

Volume 2: The Finds 

Richmond, A. 2009 ‘Assessment Report for Glass’, in NLM 2012b  

RSK (RSKENSR) 2007 Felindre to Tirley Natural Gas Pipeline: Archaeological Framework 

Document, v7. Nacap Land and Marine Final, RSKENSR Environmental Ltd 

Stone, F. J. F. S. and Wallis, F. S. 1947 ‘Second Report of the sub-committee of the south-

western museum and art galleries on the petrological identification of stone axes’, 

Proc. Prehist. Soc. 13, 47-55 

Stone, F. J. F. S. and Wallis, F. S. 1951 ‘Third Report of the sub-committee of the south-

western museum and art galleries on the petrological identification of stone axes’, 

Proc. Prehist. Soc. 17, 99-56 

Strahan, A. Cantrill, T. C. and Thomas, H. H. 1907 ‘The Geology of the South Wales Coal-

Field, Part VII, the Country around Ammanford’, Memoir of the Geological Survey of 

England and Wales, 246 

Williams-Thorpe, O., Webb, P. C. and Potts, P. J. 2010 ‘New geochemical analyses of nine 

rhyolitic axes of Group VIII type, and comparison with axe manufacturing sites in 

South-west Wales’, Lithics 31,105-111 

Wood, J. 2009 ‘Assessment Report for Faunal Remains’, in NLM 2012b 

Young, T. P. 2008 Archaeometallurgical residues from Cherryville Site 12, Kildare Bypass. 

01E0955. GeoArch Report 2007/24 

Young, T. P. 2009 Ferrous archaeometallurgical residues from Woodstown 6, GeoArch 

Report 2009/22 

Young, T. P. 2010a Archaeometallurgical residues from the South Hook LNG Terminal. 

GeoArch Report 2010/03 

Young, T. P.  2010b Analysis of archaeometallurgical residues from Brownslade, 

Pembrokeshire [NPRN 94225]. GeoArch Report 2010/07 

Young, T. P.  2010c Archaeometallurgical residues from Robeston Wathen, Pembrokeshire. 

GeoArch Report 2010/09 

Young, T. P. 2011 Assessment of the archaeometallurgical residues from the Milford Haven 

to Brecon High Pressure Gas Pipeline. GeoArch Report 2011/40 

Young, T. P. 2012 ‘Archaeometallurgical residues from Brownslade’, in: Groom, P., Schlee, 

D., Hughes, G. Crane, P., Ludlow, N. and Murphy, K.. ‘Two early medieval 

cemeteries in Pembrokeshire: Brownslade Barrow and West Angle Bay’, 

Archaeologia Cambrensis 160, 133-203 

Young, T. 2014 Archaeometallurgical residues from the Milford Haven–Brecon Pipeline, 

GeoArch typescript report no. 2013/30 
 



© Cotswold Archaeology  

 
14 

South Wales Gas Pipeline Project Sites 52.01-52.05: Archaeological Recording 

APPENDIX A: CONTEXT DESCRIPTIONS 

Site 52.01 
Context  Fill of Interpretation Description L 

(m) 
W 
(m) 

Depth  
(m) 

Spot date 

52.1.01  Topsoil Pale brown clay   0.2  
52.1.02  Subsoil Pale pink-brown clay   0.3  
52.1.03  Natural Mid brown-orange clay     
52.1.04  Pit  Irregular oval in plan with shallow 

bowl-shaped profile 
0.3 0.3 0.03  

52.1.05 52.1.04 Pit Fill Dark black sandy silt with charcoal 0.3 0.3 0.03  
52.1.06  Pit Circular in plan with shallow bowl-

shaped profile 
 0.8 0.1  

52.1.07 52.1.06 Pit Fill Same as 52.1.08     
52.1.08 52.1.06 Pit Fill Pale orange-yellow clay with burnt 

clay and charcoal 
 0.8 0.1  

52.1.09  Layer Red-brown silty clay   0.35  
52.1.10  Road Mid brown-orange clay silt with 

stones 
 3.25 0.2  

52.1.11  Construction 
cut 

NE/SW moderate U-shaped 
profile 

 3.5 0.4  

52.1.12 52.1.11 Fill of 
construction 
cut 

Mid brown clay silt with stones  3.5 0.4  

52.1.13  Ditch NE/SW linear in plan with U-
shaped profile  

 0.9 0.55  

52.1.14 52.1.13 Ditch Fill Mid brown silty clay with stones  0.9 0.55  
52.1.15  Layer Mid brown silt with stones  2.6 2 0.25  
52.1.16  Layer Compacted stone with mid pink-

brown silty clay  
4.4 2 0.3  

52.1.17  Feature Irregular U-shaped profile only 
seen in section  

 2 0.15  

52.1.18 52.1.17 Feature fill Dark brown clay with stones   2 0.75 BA? 
52.1.19  Layer Mid brown silty clay    0.65  
52.1.20  Layer Mid brown-orange    0.2  
52.1.21  Layer Mid brown-grey clay silt with 

stones and charcoal 
 2.6 0.45  

52.1.22  Road = 52.1.10     
52.1.23  Road 

Construction 
Fill 

Mid grey-brown silty clay with 
stones 

 4.2 0.2  

52.1.24  Ditch  NE/SW U-shaped profile only 
seen in section 

 0.5 0.35  

52.1.25 52.1.24 Ditch Fill Mid brown-orange clay silt with 
stones 

 0.5 0.35  

52.1.26  Ditch  NE/SW U-shaped in profile only 
seen in section  

 0.6 0.3  

52.1.27 52.1.26 Ditch Fill Mid brown-orange clay silt with 
stones 

 0.6 0.3  

52.1.28  Layer Mid brown clay silt with stones  3.1 0.3  
52.1.29  Layer  Mid brown-orange silt clay with 

stones 
 11.9 0.55  

52.1.30  Layer Pale brown sandy silt    0.35  
52.1.31  Subsoil Mid brown clay silt with stones  2.95 0.2  
52.1.32  Ditch NW/SE linear in plan with U-

shaped profile 
 1.1 0.65  

52.1.33 52.1.32 Ditch Fill Dark brown silty clay with stone  1.1 0.65  
52.1.34  Paved Surface Mid brown gravel-stones with silt   4 0.2  
52.1.35  Layer Mid brown-orange  4.3 0.3  
52.1.36  Furrow  E/W linear in plan  5.5 1.5 0.25  
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52.1.37 52.1.36 Furrow fill Mid red-brown clay silt with stones 5.5 1.5 0.25  
52.1.38  Layer Red-brown silt clay   1.7 0.1  
52.1.39  Pit  Circular in plan with shallow bowl-

shaped profile 
 1 0.15  

52.1.40 52.1.39 Pit Fill Mid red-brown silt with stones and 
charcoal  

 1 0.15  

52.1.41  Pit  Sub-circular in plan with shallow 
bowl-shaped profile 

 0.9 0.05  

52.1.42 52.1.41 Pit Fill Mid brown-orange clay silt with 
stone and charcoal 

 0.9 0.05  

52.1.43  Pit Oval in plan with shallow U-
shaped profile  

1.4 1.1 0.2  

52.1.44 52.1.43 Pit Fill Mid brown-orange clay silt with 
stones and charcoal  

1.4 1.1 0.2  

 
Site 52.03 
Context 
No. 

Fill of Interpretation Description L 
(m) 

W 
(m) 

Depth  
(m) 

Spot date 

52.4.001  Topsoil Mid red-brown silt clay   0.1  
52.4.002  Subsoil Mid red-brown silt clay   0.35  
52.4.003  Natural Dark red-brown silt clay     
52.4.004  Pit Irregular ovoid in plan with 

irregular sides and base 
1.45 0.75 0.1  

52.4.005 52.4.004 Pit fill Mid orange-brown silt clay with 
occasional charcoal 

1.45 0.75 0.1 E NEO 

52.4.006  Pit Ovoid in plan with irregular sides 
and base 

 >0.6 0.25  

52.4.007 52.4.006 Pit fill Upper fill. Mid orange-brown silt 
clay with occasional stones and 
charcoal 

 >0.6 0.15  

52.4.008 52.4.006 Pit fill Lower fill. Mid brown-grey silt clay  0.1 0.1  
52.4.009  Pit Ovoid in plan with irregular sides 

and base 
 1.2 0.4  

52.4.010 52.4.009 Pit fill Mid orange-brown silt clay with 
occasional stones and charcoal 

 1.2 0.4  

52.4.011 52.4.019 Drain fill Packed stones  0.5 0.4  
52.4.012  Pit Circular in plan with vertical sides 

and flat base 
1.3 1.3 0.3  

52.4.013 52.4.015 Pit fill Dark black-brown silt clay with 
frequent charcoal 

0.9 0.7 0.15  

52.4.014 52.4.018 Hollow fill Mid pink-brown silt clay with 
charcoal 

1.45 0.75 0.05  

52.4.015  Pit oval in plan with gently sloping 
sides and irregular base 

0.9 0.7 0.15  

52.4.016 52.4.012 Pit fill Mid grey-brown silt clay with 
charcoal 

1.3 1.3 0.25  

52.4.017 52.4.012 Pit fill Mid red-orange clay with charcoal 1.3 1.3 0.05  
52.4.018  Natural hollow Irregular in plan and profile 1.9 0.5 0.15  
52.4.019  Drain Modern field drain  0.5 0.4  
 
 
Site 52.05 
Context 
No. 

Fill of Interpretation Description L 
(m) 

W 
(m) 

Depth  
(m) 

Spot date 

52.5.01  Topsoil Mid brown silty clay   0.1  
52.5.02  Layer Mid stone fragments within brown 

silty clay  
  0.3  

52.5.03  Natural Pale pink-brown sandy silt      
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APPENDIX B: THE FINDS 

Prehistoric Pottery (Gibson 2013)  

Site 52.01  
Context  Weight (g) Period 
52.1.18 6 Bronze Age? 
 

Two sherds plus crumbs (totalling 6g). Pink outer surface, black inner surface. Possibly Bronze Age. Lacking 

characteristic formal or decorative traits, this sherd can only be dated by fabric alone. This is a notoriously 

unsatisfactory diagnostic criterion in most instances and the identification as Bronze Age must be regarded as 

tentative. 

 
Site 52.03 (Gibson  in NLM 2012b)  

Context  Weight (g) Period 
52.3.07 1 prehistoric 
 

A single small undecorated sherd. 

 
Medieval and Later Pottery (Courtney and McSloy 2013) 

The post-Roman pottery was viewed by context, sorted by fabric and quantified by sherd count and weight (in 

grams), with note made on forms and decoration. Recording of the assemblage was directly to an Ms Access 

database, a copy of which is included in the archive.  

 

Post-medieval 

Small quantities of post-medieval and early modern pottery were recorded as unstratified finds and from deposit 

52.05.002. Six  sherds (37g) comprise post-medieval types: NDGT (North Devon Gravel Tempered Ware); BSYS 

(Bristol/Staffordshire Yellow Slipware), CREA (Creamware); LGRE (Lead Glazed Red Earthenware), MOTW 

(Mottled Fineware) and CMPD (Coal Measures Press-moulded). All comprise utilitarian type glazed 

earthenwares and dateable across the 16th/17th to 18th centuries. 

 

Early Modern 

Two small sherds (2g) were recorded as unstratified finds. Types represented comprise fabrics FPOT (Flower 

pots); PEAW (Pearlware) and an unclassifiable sherd in a grey fabric with blue glaze. All material probably dates 

after c.1800/50. 

 

Pottery summary  
Date Fabric Count Wt (g) 
PMED BSYS 1 2 
PMED CPMD 1 3 
PMED CREA 1 4 
PMED LGRE 1 4 
PMED MOTW 1 2 
PMED NDGT 1 22 
EMOD PEAW 1 1 
EMOD UNCL 1 1 
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Flint (Pannet 2009) 

Site Context Material Classification date 

52.01 52.1.23 Fresh flint Flake with edge damage - 

52.03 52.3.02 Burnt flint Flake shatter - 

52.03 52.3.04 Fresh flint Side scraper Early Neolithic 

52.03 52.3.09 Fresh flint Flake  - 

52.03 52.3.09 Fresh flint Medial blade fragment Mesolithic 

52.03 52.3.13 Fresh flint Flake shatter  - 

52.03 52.3.13 Fresh flint Disk scraper  Early Neolithic 

52.03 52.3.13 Fresh flint Flake from polished axe  Neolithic 

52.03 52.3.27 Fresh flint Flake   - 

52.03 52.3.27 Fresh flint Chunk/shatter  - 

52.04 52.4.002 Burnt flint Flake  shatter - 

52.04 52.4.005 Fresh flint Retouched core trimming flake; invasive 

cutting edge and shallow notch/scraper edge 

Early Neolithic 

52.04 52.4.005 Burnt flint Flake  shatter - 

52.04 52.4.005 Burnt flint Flake  shatter - 

52.04 52.4.005 Burnt flint Flake  shatter - 

52.05 52.5.02 Fresh flint Flake  from blade core with awl and notch Mesolithic/Early Neolithic 

 

 

Petrological Examination of Neolithic stone axe fragments (Horák 2013) 

The reworked polished axe from fill 52.4.005 of pit 52.4.004 has been fashioned from a fine-grained acid tuff with 

prominent, heterogeneously distributed, relatively fresh, feldspar laths in the order of 0.75 to 0.5mm long.  

Estimated variations in the density of these crystals vary from 1-2% to 5-7% by area. The ground mass is 

otherwise homogenous in texture and aphanitic (i.e. there are no individual crystals– apart from the larger 

plagioclase laths visible with the naked eye) with no evidence of lithic fragments. The freshest (fractured) surface 

is pale (white) with the polished surfaces only slightly darker (light grey). There is some colour variation across 

the axe but this is attributed to processes operating during weathering and burial. 
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Of the Neolithic axe groups described in the literature from the UK, two groups present possible correlatives for 

the samples covered in this report. These are Group VIII, silicified tuff from South West Wales, and Group XI, 

silicified tuff from Great Langdale (which is a sub of Group VI). The Group XI lithology was characterised in hand 

specimen and thin section by Stone and Wallis (1951) as ‘a highly silicified bluish-grey rock of very fine grain, 

with opaque white spots and much dusty material scattered throughout’. This contrasts with the Group VIII 

lithology which is referred to as a silicified rhyolitic glass, fine ash or sediment (Stone and Wallis 1947) of light 

colour. Keiller et al. (1941) describe (from thin section examination) ‘an even and finely-textured micro-crystalline 

mosaic of quartz and plagioclase with scattered, irregular non-homogeneous accumulations of leucoxene’.  

 

From the data available the axe and flakes from this study correspond more closely to the Group VIII, rhyoltic tuff, 

as they are light coloured and compact. Nineteen Group VIII axes from the Amgueddfa Cymru-National Museum 

Wales Collection were examined and found to correspond to the description provided by Stone and Wallis (1947) 

and Keiller et al. (1941), most notably in being light coloured, both on fresher and weathered surfaces. The colour 

of these axes is within the range of that of the axe from Site 52.03.  

 

The area from Felindre to Brecon is devoid of volcanic rocks and the axe therefore cannot derive from the local 

bedrock. Superficial deposits can also provide a source of workable stone. However Strahan et al. (1907, 188–
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204) in describing the glacial geology of the area make reference only to blocks of sandstone and limestone 

within the glacial drift and there is no evidence of any erratics that can be considered exotic to the area. On this 

basis the axe and flakes are not derived from the local geology (solid or drift) and have a source outside the area. 

It is reasonable to attribute a Group VIII affinity to the axe from site 52.03. It can also be concluded that axe was 

derived from material similar (or belonging) to Group VIII which was imported into the area. It is not possible on 

geological evidence to determine whether the axe was produced in the area, as this relies on archaeological and 

not geological information.  

 

The source of Group VIII axes material has been proposed as being from glacial boulders in eastern Preseli, 

Pembrokeshire at Glyn-n-Fran and Glandy Cross (David and Williams 1995). However the geochemical work of 

Williams-Thorpe et al. (2010) suggests that not all axes described as Group VIII can be correlated with these 

boulders, which suggests that this group may in fact have more than one source, although this is most likely still 

be within South-west Wales. 

 

 

Fired Clay and Daub (Hall 2009) 

Site Context no. Material type Sample No. Form Count Weight (g) 
52.01 52.1.07 Fired Clay 52.1.02 Featureless frag. 4 6 
 

 

Clay Pipe (Major 2009) 

Site 52.05 

Context  Description 
U/S Bowl fragment, thin-walled. Probably 19th cent. 9 stems 
52.5.02 1 stem. Probably late 17th cent. Broseley product. 
 

 

Glass (Richmond 2009) 

Site 52.05 
Context; topsoil/us: 1 fragment of aqua window glass and 1 distorted fragment of bottle glass that has turned an 

opaline white colour with a turquoise core through exposure to fire. This colour alteration is due to the changing 

properties of the sodium sulphate content of the glass. M.18th – E. 19th c. 

 

Ceramic Building Material (Hall 2009) 

One undiagnostic sherd of ceramic building material (u/s) weighting 13g was recovered from site 52.05 and was 

undatable. 

 

Metal Objects (Leahy 2008) 

Site  Context No. Weight (g)  Identification 
52.05 52.5.02 10.9 Unidentified 
 52.5.02 1.42 Nail 
 52.5.02 52.5 Unidentified  
 
 
Metallurgical residues from Site 52.05 (Young 2014) 

The assessment (Young 2011, 3-4) of the small assemblage of archaeometallurgical residues from Site 52.05 

identified the material as comprising both bloomery iron smelting slags and fragments of large smithing hearth 
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cakes (SHCs) suggestive of bloomsmithing residues. The only dating evidence from the site was post-medieval 

but the assessment suggested that the slags had textures possibly indicative of Roman dating. The slags may, 

therefore, have been present as residual ‘hard-core’ in a post-medieval stone spread or surface (context 

52.05.02). Evidence for early iron production in this area was unexpected. The assessment suggested that an 

unknown local iron source might be involved, perhaps of bog iron ore. The analytical investigation was designed 

to confirm whether the residues were as identified in the assessment and to attempt to clarify the nature of the 

ore resource involved. 

 

Results 

The residues formed part of a single spread of material (52.05.02) and comprised approximately 25 pieces of 

slag and two pieces of iron. The smelting slags are identifiable as tapped bloomery smelting slag and include 

possible examples of small slag runners. The smithing slags are represented by good, if fragmented, examples of 

SHCs, which share a common texture to their lower surface: a smoothly dimpled abrupt contact. At least one 

(and probably more) of the SHC pieces shows well developed narrow ridges on the lower surface of the cake. 

These marks are probably associated with the use of tools (such as a poker) to assist with slag removal. All the 

SHCs are formed of a very dense slag. Several show the development of tubular vesicles on the lower part of the 

bowl. One example (find #15) shows bladed olivine of 20mm length in the lower part of the cake. All examples 

showing evidence for fuel, show evidence for charcoal. One of the main characteristics of this assemblage is the 

large size of the SHCs, with find #2 (the only example sufficiently complete as to permit extrapolation of original 

size) suggesting an original weight of around 1.5kg. These characteristics (large SHC weight, dense slag 

structure) strongly suggest that the smithing undertaken on the site was largely primary smithing undertaken for 

processing of raw blooms. Given the accompanying evidence for iron smelting, this indicates that the material 

derives from a site undertaking both stages of the process of bloomery iron production. The presence of tapped 

smelting slags suggests that the site is either Roman or medieval. The tool marks present on the base of many of 

the SHCs are paralleled at Roman sites around the Bristol Channel (Price 2000; Allen 2009, 2010) and a 

tentative Roman date is therefore suggested for this assemblage.  

 

Samples MHB7 and MHB9 are from smithing hearth cakes (SHCs). Samples MHB6 and MHB8 are from tapped 

smelting slags. MHB10 probably represents the basal slag of a smelting furnace. Despite these different origins, 

the slags have many compositional features in common. All are manganese-rich, with 4.4 and 5.0wt% 

(expressed as MnO) for the SHCs, 6.0wt% for the tapped smelting slags, but only 3.7wt% for the basal furnace 

slag. All samples have a moderately elevated barium content of 1500-2100ppm. The REE profiles for the five 

samples are all very similar (Figure 4), with a simple inclined profile (the marked apparent positive Eu anomaly is 

probably an instrumental error because of interference from barium), with a low abundance of the REE (total REE 

varying from 53-68ppm). Thorium and uranium are both very low, with uranium less than 1.9ppm. Phosphorus is 

moderately elevated, at 1.2 and 1.7wt% for the tapped slags (expressed as wt% P2O5), 0.7 and 0.9% for the 

SHCs and 0.8% for the basal furnace slag. All the samples have highly manganoan olivine (7-24% manganese 

substitution into the fayalite). The samples display an extremely unusual range of feldspathoid minerals as late-

stage interstitial phases. As well as the usual leucite (MHB9, MHB10?), there are occurrences of a potassium rich 

mineral, either kalsilite or a polymorph (MHB6), and of nepheline (MHB9, MHB10?).  

 

MHB6  

This sample was a small fragment showing the general morphological features of a tapped smelting slag. In 

section the sample was a typical tapped slag. Multiple flow lobes were present with varying microstructure and 

mineral proportions, but all showing a primary wustite, followed by olivine with complex interstitial areas. For most 
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lobes the primary wustite forms very large, but slight, dendritic arrays over a millimetre across. In the lobe cores 

the subsequent olivine may be as much as 3mm in length, but is smaller and finer near the margins. In a lobe 

near the base of the flow the fayalite ranged from Fa94 with 1% calcium substitution and 13% manganese 

substitution to Fa99 with 3% calcium substitution and 13% manganese substitution. The interstitial areas showed 

a fine mottling, probably the result of fine late olivine in glass, but the phases were not resolvable by the SEM. In 

contrast a small lobe on the upper surface was more manganoan, with the primary wustite followed by an olivine 

ranging from Fa94 with 2% calcium substitution and 26% manganese substitution in the core to Fa98 with 4% 

calcium substitution and 24% manganese substitution on the margin. The interstitial areas were of two types, one 

showed a relatively coarse structure of kalsilite (bearing low levels of barium as well as with intergrown oriented 

laminae of apatite up to about 4µm width. The other structure was very fine grained, including subhedral to 

euhedral hercynite (approximately 20% end-member, the remainder mostly magnetite, but with minor titanium 

and significant manganese substitution), fine lamellar crystals (probably apatite) and a groundmass possibly 

including an olivine with further hercynite, but which was too fine to resolve and analyse. 

 

MHB7  

This sample was taken from a fragment from a SHC 40mm thick. The lower 20mm was bladed olivine; the upper 

20mm includes large rounded shiny vesicles up to 40mm across, below a smooth top. The SEM sample was 

taken from this upper section. The microstructure of this sample is rather heterogeneous. The primary phase is 

probably represented by some large olivine crystals, which do not overgrow wustite. These crystals are rather 

‘blocky’ in appearance – either being rather equant crystals or, more likely, components of larger skeletal olivine 

crystal comprising ‘blocky’ individual elements. A subsequent generation of elongate (up to several millimetres in 

length) olivine typically formed initially as a cotectic with wustite, but is either wustite-free towards the margins or 

overgrows earlier wustite (as is also seen in the interstitial areas). The interstitial areas comprise very fine late 

olivine in glass. The earliest olivine appears to have a composition around Fa95 with 2% calcium and 7% 

manganese substitution. A similar composition is shown in some areas in association with cotectic wustite, but in 

others the olivine in the cotectic is Fa99 with 1% calcium and 8%manganese substitution. On the margins of this 

second olivine the calcium substitution may rise to 3% and the interstitial late olivine has a composition of Fa100 

with 5%calcium and 7% manganese substitution. 

 

MHB8  

This sample was taken from small flow lobes from the margin of a larger tap slag cake. The sample mounted for 

the SEM shows a very complex shape, with four flow lobes, the main (and lowest, earliest) one of which has a 

large central void. The coarsest textures are seen in the part of the basal lobe below the central cavity. Here the 

delicate primary wustite dendrites are followed by an elongate olivine with a blocky internal structure (Plate 5f), 

up to about 1000µm in length (the full thickness of the slag layer) and 500µm in width. The interstitial areas are 

feathery olivine dendrites in glass. The upper surface of the lobe shows fine elongate olivine in a quench texture 

growing downwards from an extremely thin oxide crust, that is mainly only a single layer of wustite crystals thick. 

Olivine cores are typically Fa94 with 1% calcium and 13% manganese substitution, grading out to margins of 

Fa98 with 6% calcium and 12% manganese substitution, where protrusions form the base for the feathery 

interstitial dendrites. In the thin second lobe, a microstructure of small equant or long elongate but thin olivine 

follows the primary wustite. The grain size is markedly coarser than below the adjacent lobe margin. The inner 

parts of these elongate olivine crystals are approximately Fa94 with 2% calcium and 13% manganese 

substitution. This grades to Fa99 with 4% calcium and 13% manganese substitution on their margins. The 

interstitial areas show a pervasive development of tiny feathery crystals, presumably mainly olivine, in glass, but 

these are too fine for analysis. 
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MHB9  

This sample was taken from a fragment of a dense plano-convex SHC, with an estimated original weight of 

approximately 1.5kg. The base shows probable tool marks. The sample for the SEM was taken from the upper 

part of the section, above the level of the prominent tubular vesicles. There is a complex microstructure involving 

primary wustite dendrites (mainly seen in the interstitial areas or overgrown by the late part of the main olivine) 

associated with elongate olivine with a fine wustite cotectite. The outer parts of the elongate olivine are free from 

the cotectic wusite, although commonly overlying the larger wustite dendrites. In one part of the sample this outer 

olivine grades from Fa98 with 2% calcium and 10% manganese substitution to Fa99 with 3% calcium and 10% 

manganese on its edge. The olivine is overlain by two separate textures: firstly a leucite-wustite cotectic (typically 

with a rounded outline, grading from dominantly leucite adjacent to the olivine substrate, to dominantly wustite 

distally, where in contact with the other groundmass elements) and secondly an overgrowth of olivine (of 

composition Fa100 with 7-12% calcium substitution and 9% manganese substitution) with apatite inclusions. This 

overgrowth coarsens into a granular intergrowth of further similar calcic fayalite, with nepheline and apatite. In 

places the intergrowth of nepheline and apatite forms a distinct layer over the surface of the earlier wustite-leucite 

cotectic. In another area (of which the microstructure appeared typical of a large part of the sample) a 

microstructure with the interstitial regions more fully occupied by a leucite-bearing cotectic was observed. The 

other phase in the cotectic is assumed to be wustite, but too fine for analysis. Here, the olivine in a cotectic 

relationship with wustite was approximately Fa94 with 1% calcium and 10% manganese, grading outwards to 

Fa98 with 2% calcium and 9% manganese substitution in the outer sections of the wustite-free olivine. A second 

generation of smaller, and skeletal, olivine crystals had compositions around Fa100 with 3% calcium (possibly 

locally higher) and 8% manganese substitution. The olivine was locally fringed by small equant grains of 

nepheline. Locally small patches of granular olivine, nepheline and possibly apatite lay between the pervasive 

bushy growth of the leucite cotectic. The leucite rich material was divided into individual curvilinear lobes by thin 

films of material, of which the microstructure was too fine to resolve, but which has a composition suggestive of 

apatite and an iron oxide. In general this microstructure was much finer and showed a much less marked division 

between the leucite bearing components and the rest of the texture than the area described previously. 

 

MHB10  

This sample was taken from the margin of an at least partially cylindrical structure, interpreted as either a slag rod 

or as a tool cast from the base of an SHC. In section, about one quadrant of the outline was visible.  The area of 

the sample close to the external surface was marked by an abundance of clasts of various compositions – 

including fragments of probable hearth/furnace lining, fuel, rounded particles (droplets?) of slag and iron-rich 

particles that were probably incompletely-reacted ore. This assemblage makes it likely that the piece is from the 

base of a smelting furnace. The main slag phase is rather heterogeneous (Plate 5e). Near the base there are 

relatively large (200µm) sub-equant euhedral olivine crystals with cores of Fa96 with 1% calcium and 8-10% 

manganese substitution (the degree of manganese substitution is distinctly variable in this piece, with a range of 

8-12%). Within the main body of the slag, the microstructure appears fairly simple with fine olivine dendrites in 

the interstitial glass. Some areas, reflecting the heterogeneity, of the slag appear to show small areas of textures 

involving leucite and possibly nepheline. In several areas small areas of spongy iron were observed. 

 

Interpretation 

These slags show rather unusual features, not least the broad chemical similarity of the smelting slags and 

SHCs. The smelting slags show a concentration of elements into the slag that are common in bog iron ores (Mn, 

P, Ba, Na). The smithing slags also show elevated levels of these elements, although at rather lower levels. 
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These features indicate not only that the SHCs (MHB7, MHB9) are derived from a process of bloom working, 

rather than blacksmithing, but moreover they have a received a considerable transfer of slag-forming material 

from the smelting process. The small number of samples and their variability makes producing a robust numerical 

model to describe this very difficult. Any attempt to model the origin of the SHC composition using a contribution 

from smelting slags similar to those investigated will inevitably produce a requirement for some 65-80% of the 

SHC to be derived from the smelting slags. This is a very high proportion – equivalent to approximately 1 – 1.2kg 

of smelting slag for the 1.5kg SHC. Equivalently the input of iron must be very low, once a contribution from the 

hearth lining is accounted for. A very low level of input from both the hearth lining and from metallic iron would 

also help to explain why the REE profiles are so similar for the smelting slags and SHCs. Although it is 

disappointing that the evidence from Site 25.02 is insufficient to generate a good numerical model for smithing 

slag evolution, it is worth noting that broadly similar observation have also been made for other bloomsmithing 

residues from iron production sites utilising bog iron ores. Manganese provides a good tracer for bloomsmithing 

processes, since it will be present in extremely low levels in the hearth ceramic and metallic iron. In simple 

situations, therefore, the presence of high levels of manganese can be taken as an indicator of a smelting slag. If 

significant quantities of smelting slag were transferred to the smithing system, then the smithing slags may also 

have elevated manganese. Such compositions have been observed in residues from several iron production sites 

in Ireland where high-manganese bog iron ores were smelted (Young 2009; 2012). Closer to the present site, 

transfer of manganese in significant quantities into bloomsmithing slags may be observed in the Group 2 slags 

from South Hook (Young 2010a, p.7 and Figure 6; Young 2010b) and also, slightly less strongly, in the materials 

from Site 257 of the present study. The interpretation of the magnitude of this slag transfer from the smelting to 

smithing systems remains uncertain. There are three main possible causes: 

 

1. the loss of slag from a very impure bloom during bloomsmithing. The loss of slag to the hearth would mainly be 

through melting (liquation) of the slag, but some mechanical fragmentation might also occur. The smithing of an 

impure bloom requires careful control of this process – if the entrained slag is allowed to liquate too rapidly the 

bloom may simply disintegrate. 

 

2. deliberate creation of a slag puddle from pre-existing slag. The use of processes such as this is not well 

documented, but some smiths employ a slag puddle for the recycling of fragments lost from the bloom during 

compaction. The fragments are dropped into the iron-rich slag puddle and allowed to fuse together to create a 

larger, more useful, piece of iron. 

 

3. the smelting slag has been used as a flux during a remelting process. Remelting of bloomery iron allows 

control of its impurities (particularly a reduction in its phosphorus content in what is becoming known as the 

Evenstad process; Jensen 1968, Wagner 1990, Sauder 2013), but also control over its carbon content, both to 

reduce the carbon content of high carbon, even cast iron, fragments created accidentally in the bloomery and to 

create carbon steels from bloomery iron deliberately (the so-called Aristotle process, Sauder 2013). A further 

complication to the interpretation of chemical analyses of such materials is that ore can also be used as flux in 

some of the hearth remelting processes, leading to an additional direct input of its chemical indicators. 

 

At present, archaeometallurgical science lacks good comparative material that could be employed to differentiate 

these possibilities. It is clear that the SHCs from Site 52.05 were associated with bloom processing. Whether the 

use of a slag puddle indicates the use of a remelting process as part of that process cannot, at present, be 

determined. The evidence for the chemical composition of ore employed at the site derives from two sets of 

observations. Firstly there is the direct observation of the only partially reacted possible ore fragments lying on 
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the slag cake in MHB10 (Table 4) and secondly the inferences to drawn from the bulk smelting slag composition 

(MHB6, MHB8). The possible ore fragments will undoubtedly have had their compositions modified during their 

partial reaction, but they are, nonetheless, broadly compatible with the inferred major-element chemistry for the 

source. They show a low silica:alumina ratio (1.2-4.6), high iron contents (81-91%, expressed as wt% FeO), high 

manganese (1.0-3.6%, expressed as wt%MnO) and high phosphorus (0.5-2.5%, expressed s P2O5). In addition 

to these characteristics, the slag compositions also indicate the ore would have had moderately elevated barium , 

an extremely low concentration of U, moderately low V, Y and Th, together with extremely low concentrations of 

the REE. The REE would have had a simple incline, almost linear Upper Crust- normalised profile. The presence 

of ore particles is good supporting evidence for the sample MHB10 being from the base of a smelting furnace 

(the possible use of ore as flux in remelting hearths notwithstanding). Finds of ore particles associated with slag-

tapping furnaces are mainly found on the soles of tap-slag flows (e.g. Young 2010c), but are more commonly 

encountered in the base of slagpit furnaces (e.g. Young 2008).  

 

Investigations of the smelting of bog iron ore have been largely confined to the uplands (Crew 1987, 1989, 1998) 

and finding evidence for iron production in the Brecon area was unexpected. To the east, iron-production was 

undertaken in the broad hinterland of the Forest of Dean ore sources (the ore being transported to where fuel 

resources were available). This zone may have extended to Abergavenny, but has not been documented as 

extending further up the Usk Valley. There is only one known iron-production site in the Brecon area, that at 

Maesderwen, Llanfrynach (Jones and Owen 2000, 20-28) which was probably a Roman villa.  Site 52.05 is 

important for it suggests that bog iron resources existed in the Brecon area which suggests a hitherto 

unsuspected industry might have existed in this area, based on bog iron ores.  

 

Conclusion 

Site 52.05 has produced evidence for iron production by bloomery iron smelting and the subsequent bloom 

processing. The site is not dated, although comparison has been drawn between the style of tool marks on the 

base of the SHCs and Roman examples. The archaeological context of the material is poor and the residues may 

have been reworked. Nonetheless they provide evidence that early iron smelting of bog iron ores took place in 

the area, raising awareness of the valleys of southern Powys as a potential bog iron ore-producing area. 
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APPENDIX C: THE PALAEOENVIRONMENTAL EVIDENCE BY JAMES RACKHAM 

Site 52.01 

Bone 

No bone was recovered from this site. It is assumed that the burial environment was not suitable for bone 

preservation. 

 

Environmental soil samples 

A single sample was collected from a stoney layer beneath the road surface, undated but of probable Roman or 

post-medieval date, and six samples were taken from the fills of five pits, all of which are undated.  Pits 39, 41 

and 43 form a small group lying within a metre of each other and quite probably related, and pit 43 was thought 

on site to be a possible hearth pit. Two samples were taken from the fills of Pit 06 and a charcoal rich fill of pit 04 

(Table 1). The samples were processed in the manner described in the assessment report (Martin 2008). 

Residues (<2mm) were located for all of the samples and these were refloated to produce a ‘2nd’ flot, whose 

volume is indicated in Table 2, and checked with a magnet for a magnetic component. The ‘2nd’ flots were sorted 

for identifiable charred plant remains. Archaeological finds from the samples were limited to worked flint in one, 

slag in two, fired clay in one, and a magnetic fraction in six (Table 2). No datable artefacts were present in any of 

the samples. A little coal was recorded in two samples but this may occur naturally in the local soils. None of the 

flots are large (Table 2) and in the absence of any confident dating of the deposits no charcoal has been studied 

in detail from the samples, although the charred plant remains are reported. 

 

Table 1. List of bulk samples taken for environmental analysis from site 52.01 

sample no context 
no feature description processed   

vol l 
processed  

wt kg. 
52.01.001 52.01. 023  Stoney layer under road 

 
23 46 

52.01.002 52.01. 040 52.01.039 Pit fill 8 12 
52.01.003 52.01. 042 52.01.041 Pit fill 9 14 
52.01.004 52.01. 044 52.01.043 Fill of possible hearth pit 10 13 

      
52.01.001 52.01. 005 52.01.004 Charcoal rich pit fill 4 6 
52.01.002 52.01. 007 52.01.006 Pit fill 14 22 
52.01.003 52.01. 008 52.01.006 Fill of shallow burnt clay pit 18 32 
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Table 2. Data for the environmental samples from Site 52.01 

Sa
m
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e 

no
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xt
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o 
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 l 
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t v

ol
 

m
l (

>1
m

m
) 

2n
d 

flo
t v

ol
 

m
l 

Fl
in

t*
 

sl
ag

* 

M
ag

ne
tic

*  

C
oa

l* 

Fi
re

d 
cl

ay
 

52.01.01 52.01. 023 23 10 10 E  A   
52.01.02 52.01. 040 8 30 19      
52.01.03 52.01. 042 9 1 1   B   
52.01.04 52.01. 044 10 35 27  E A E  

          
52.01.001 52.01. 005 4 12 3   D   
52.01.002 52.01. 007 14 5 <0.1  D B  D 
52.01.003 52.01. 008 18 10 1   C C  
*  Frequency E=1-10; D=11-50; C=51-100; B=101-200; A=>200 
 
 

Charred plant remains (John Giorgi) 

Three of the seven undated samples from this site produced small amounts of identifiable charred plant remains; 

poorly preserved and fragmentary cereal grains included evidence for Triticum (wheat), one grain tentatively 

identified as the hulled species Triticum dicoccum (emmer) and also a possible Hordeum (barley) grain, both in 

layer 52.01.023. A few Corylus avellana (hazel nut) shell fragments were recovered from the same layer and a 

single fragment from fill 52.01.044. A small rounded legume seed was identified in pitfill 52.01.040. Little 

comment may be made on the limited cereal remains from this site, emmer being found in prehistoric and Roman 

contexts in southern Britain although with decreasing importance through this period of time (Greig 1991). The 

charred grains may have become accidentally burnt while being dried before storage/milling or while being 

cooked, while the hazel nut shell may represent the burnt residues of collected wild food. 

 

Table 3. The charred plant remains identified – Site 52.01 

 Context 
 

layer layer Pit fill Pit fill Fill fill 
 Context no. 52.01.02

 
52.01.02

 
52.01.04

 
52.01.04

 
52.01.04

 
52.01.04

  Sample no. 52.01.01 52.01.01 52.01.02 52.01.02 52.01.04 52.01.04 

 Vol. proc. 
soil (l.) 23 23 8 8 10 10 

 Vol. flot (ml) 10 & 45 13 30 & 13 22 35 & 16 30 
Cereal grain  1st flot 2nd flot 1st flot 2nd flot 1st flot 2nd flot 
Triticum cf dicoccum ?emmer 

wheat 1      

Triticum sp(p). wheat 2      
cf. Triticum sp.  ?wheat 1      
cf. Hordeum sp(p). ?barley 2      

Cerealia indet. indet. grain 
fragments 6 4 2  6 2 

Other plants        

Corylus avellana L. 
hazel nut 
shell 
fragments 

4 6    1 

Brassicaceae indet.      1  
Vicia/Lathyrus/ Pisum 
sp. 

vetch/tare/ 
vetchling/pea     1   

Total nos. of items  16 10 2 1 7 3 
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Discussion 

The samples afford a little basis for interpretation. The deposit beneath the road surface although with only flint 

and a magnetic fraction has produced a small assemblage of charred plant remains. The presence of probable 

emmer wheat and hazel nutshell in this deposit would certainly suggest the overlying road surface is likely to be 

of Roman rather than post-medieval date, since emmer wheat is typical of prehistoric sites, although still found in 

Roman assemblages, and is very unlikely to have been around in the medieval and post-medieval periods except 

as a residual contaminant. In the archaeological account this deposit is described as the road construction fill, on 

the sample sheet as a silty clay with frequent charcoal flecking and 30% small angular stone, and on the context 

record it is described as a possible ‘foundation layer’ for the road. The charred plant remains and charcoal clearly 

indicate a domestic rubbish component to the deposit, possibly indicating adjacent settlement or that the material 

has been taken from near a settlement area and dumped as a ‘foundation layer’. 

 

Two of the group of three pits produced charred plant remains, but little else (see Table 2). Indeterminate cereal 

grains, a fragment of hazel nutshell and a couple of charred seeds is the compliment from 18 litres of deposits 

from pits 39 and 43. Again these are suggestive of domestic activity, but none of the cereal remains were 

identifiable and therefore afford no tentative indication of the date of these pits. 

 
 

Site 52.03 Area A 

A series of 18 samples were taken and 16 of these were processed. A small collection of material sorted from 

sample 52.03.18 was identified as human bone during the assessment. The samples, except for the human 

bone, were not assessed owing to the lack of archaeological information but have been studied to provide 

information on the site. 

 

Osteological Report on the Cremated Human Bone (Anna Fotaki and Malin Holst) 

The results of the cremated bone analysis are displayed below (Table 1). 

 
Table 1. Summary of the cremated bone assemblage from Site 52.03 

Context  Sample  Bone 
Colour Preservation Weight 

(g) 
Percentage of 

Expected 
Quantity of Bone 

52.3.47 52.3.18 Light 
red/brown Good 31.2 1.95 

 

Preservation 
The bone from 52.3.47 has been preserved in a good condition (see Table 1). There is a moderate amount of 

fragmentation, but little bone surface erosion. Bone cracking was present to a limited extent, but little bone 

warping. The remains included fragments that were 10mm in size or larger. However, the largest quantity of bone 

was retrieved from a different sieved fraction, with the majority of the bone recovered from the 5mm sieve (Table 

2).  

 

Table 2.  Summary of cremated bone fragment size 

context 10mm 
(g) 

10mm 
(%) 

5mm 
(g) 

5mm 
(%) 

2mm 
(g) 

2mm 
(%) 

< 2mm 
(g) 

< 2mm 
(%) 

Weight 
(g) 

52.3.47 5.4 17.3 13.2 42.3 11.4 36.5 1.2 3.8 31.2 
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It is unclear whether post-depositional or post-burning disturbance of the bone occurred to cause fragmentation 

and/or loss of material. The majority of the bones were burnt well, causing the complete loss of the organic 

portion of the bone. It was possible to identify 64.7% of the skeletal elements (Table 3) and the burial was 

positively identified as human. The majority of identifiable bone from the cremation comprised of unidentified long 

bone fragments. However, bones were identified from each skeletal element. 

 

Table 3.  Summary of identifiable elements in the cremation burial 

context  Skull 
(g) 

Skull 
(%) 

Axial 
(g) 

Axial 
(%) 

UL 
(g) 

UL 
(%) 

LL 
(g) 

LL 
(%) 

UIL 
(g) 

UIL 
(%) 

Total 
ID 
(g) 

Total 
ID 

(%) 

Total 
UID 
(g) 

Total 
UID 
(%) 

52.3.47 5.7 18.2 1.7 5.4 0.1 0.3 3.1 9.9 9.6 30.7 20.2 64.7 10.7 34.3 
Key: UL – upper limb; LL – lower limb; UIL – long bone unidentified as to Limb; ID –identifiable Bone; UID – 
unidentifiable bone 
 

MNI 
No duplications were found, suggesting an MNI of one individual in this burial. 

 

Age 
Age was based on the retrieved tooth root completeness and the fact that the vertebral body fragment found was 

completely developed, placing the age to this individual older than 21 years of age (Table 4).  

 

Table 4. Summary of osteological results 

context Preservation MNI Species Age Sex Weight (g) Period 

52.3.47 Good 1 Human Adult (older than 21)  - 31.2 Unknown 
 
Sex 
There were no skeletal elements which were sexually dimorphic. 

 
Non-Metric Traits 

Non-metric traits were not identified in the surviving cremated material.  

 

Pathology 

New bone deposits on the surfaces of the bones can indicate inflammation of a sheath of tissue (the periosteum) 

which surrounds all bones (Ortner 2003, 206-207).  Inflammation may be due to infection, but low-grade trauma 

and chronic ulceration can also lead to new bone formation (Roberts and Manchester 2005; Ortner 2003, 206-

207).  Periosteal reactions are commonly observed in archaeological populations, particularly on the tibiae, and 

their prevalence has been used as a general measure of stress in past populations (Ortner 2003, 209). 

 

Periosteal reactions were found on a fragment of tibia from this cremation burial. This suggests that the individual 

had healing inflammation of the shins. 

 

Dentition 
Five tooth fragments were retrieved, including two incisor roots. No dental pathology was noted. 
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Summary and Funerary Ritual 
The cremated material retrieved from this site appears to be of a single individual, older than 21 years of age. 

However, there was much less than the quantity of bone expected from modern cremations, suggesting that only 

a portion of the individual’s remains were necessary for interment, or that later disturbances resulted in the 

truncation of the burial.  

 

The preservation of the remains was very good, and it was possible to identify pathology in the form of periosteal 

inflammatory lesions on one of the lower limb fragments, something which is unusual for cremated bone, as 

pathology is rarely observed. The presence of periosteal reaction suggests that this individual had healing 

inflammation of the shin at the time of death.  

 
Animal Bone 

Bone described as burnt mammal bone was recorded by the sample processors from the samples from four 

contexts in addition to the context that produced cremated human bone (Table 5). This material has not been 

found for consideration during the post-excavation but it was recorded during the assessment as unidentifiable. 

 

Less than 0.1g of unidentifiable burnt bone were recovered from context 52.03.25. 

Less than 0.1g of unidentifiable burnt bone were recovered from context 52.03.27. 

0.4g of unidentifiable burnt bone were recovered from context 52.03.30. 

0.1g of unidentifiable burnt bone were recovered from context 52.03.032. 

The material recorded as burnt mammal bone from context 52.03.47 is dealt with above in the cremated human 

bone report. 

 

Environmental soil samples 

Nineteen environmental samples were taken at this site of which 18 were processed (Table 5). Owing to the loss 

of the site archive the location and types of feature from which the samples were taken is not known although the 

human remains from context 52.03.047 would suggest that this was probably a cremation pit. Two samples 

numbered 52.03.0018 have different context numbers, so these have been presented as separate samples 

below. The samples have been studied with a view to them shedding light upon the character of the site 

investigated. 

 

Archaeological finds were infrequent with pottery from two samples, burnt bone from three, cremated human 

material in one, a little worked flint, slag and fired clay, and a magnetic component from most of the samples 

(Table 5). The samples with more abundant magnetic material probably include burnt mineral hearth debris, but 

the material collected during the initial processing has not been seen. 

 

Owing to the absence of the archive information the only means of dating the site has been to radiocarbon date 

material from the samples. To try and establish a broad date for the bulk of the archaeology hazel nutshell was 

submitted from one of the rich nutshell samples, context 52.03.012, and emmer wheat grains from context 

52.03.035, one the grain rich samples. The nutshell sample yielded an Early Bronze Age date, 2470-2285 cal 

BC, while the emmer grain produced an Iron Age/early Roman date, 40 cal BC to 85 cal AD (see Appendix). 
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Table 5. Data for the environmental samples from Site 52.03 

*quantities – E=1-10; D=11-50; C=51-100; B=101-200; A=200+ items; nd = no data; (2nd flot recovered from the <2mm residue) 

 
 

 

 

 

 

 

sample context vol. pro-cessed wt (kg) 
1st flot  vol. 

ml. 2nd flot vol. 
char coal vol. brnt 

mammal 
bone 

cremated 
human 
bone 

pot fired clay worked flint slag magnetic 
material 

52.03.0001 52.03.007 4 8 1 2 1   E    C 
52.03.0002 52.03.005 10 17 1 5 6       C 
52.03.0003 52.03.010 14 22 6 4 3       A 
52.03.0004 52.03.009 32 42 60 40 55     E  A 
52.03.0005 52.03.011 6 9 Lost 1 1        
52.03.0006 52.03.012 29 43 40 37 15       0.6g 
52.03.0007 52.03.015 39 60 38 26 55       A 
52.03.0008 52.03.016 32 53 20 9 24       + 
52.03.0009 52.03.??? 8 12 13 14 20   1    + 
52.03.0010 52.03.027 6 9 9 28 - E    E  A 
52.03.0012 52.03.030 9 10 3 2 4 D   E   D 
52.03.0013 52.03.025 17 23 21  8       A 
52.03.0014 52.03.026 nd nd nd nd nd        
52.03.0015 52.03.023 7 11 6 7 3        
52.03.0016 52.03.032 13 20 3 7 8 D      D 
52.03.0017 52.03.035 8 11 135 37 50      D D 
52.03.0018 52.03.047 356 391 27 17 50  31.2g     A 
52.03.0018 52.03.042 nd nd 27 - nd        
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Charred plant remains (John Giorgi) 

Charred plant remains were sorted and identified from 17 samples. The identified charred remains consisted 

largely of variable amounts of Corylus avellana (hazelnut) shell in all the samples and cereal debris (both grains 

and chaff) in 14 samples with smaller amounts of other material, including wild plant/weed seeds, in 12 sampled 

contexts (Table 6).  

 

There were sizeable assemblages of hazelnut shell in seven samples with several thousand fragments in 

contexts [9] (sample <4>), [12] (<6>), [27] (<10>) and [25] (<13>).  There were over 700 cereal grains from 14 

samples while chaff fragments from five samples numbered 121, the largest assemblage of chaff from a single 

pipeline prehistoric site. Most of the cereal grains were not identifiable although the well-preserved remains 

belonged virtually entirely to Triticum (wheat) and notably the  hulled wheat Triticum dicoccum type (emmer), 

largely in [35] <17> and [26]<14>, with a few emmer grains in [47] <18>.   

 

The dominance of emmer in the samples was confirmed by small amounts of emmer type spikelet forks/bases 

and glume bases in five samples (largely in [20] <9>, [25] <13> and [26] <14>), although most of the chaff was 

poorly preserved and was only broadly identified as being from hulled wheat. A few hulled wheat grains and chaff 

fragments in four samples were tentatively identified as Triticum monococcum/dicoccum (einkorn/emmer) while 

there was no definite evidence for the hulled wheat Triticum spelta (spelt) although one grain was classified as 

Triticum dicoccum/spelta (emmer/spelt wheat). Evidence for other cereals was limited to just four Hordeum 

vulgare (barley) grains including one possibly indicative of six-row naked barley, while there were a small number 

of Avena (oat grains) in five samples; the morphology and size of these grains, however, did not allow any 

speculation as to whether they belonged to wild and/or cultivated species. 

 

It was interesting to note that there was more chaff than grain in [20] <9> and [25] <13>, whereas grain 

dominated in [35] <17> and [26] <14>, which may be indicative of different activities (de-husking and food 

preparation) being carried out in the vicinity of these sampled features. 

  

 There were only a small number of wild plant/weed seeds, with large Poaceae (grass) seeds, some of which 

may be from cereals, accounting for most of these remains (Table 7). The few potential arable weed seeds 

identifiable to species, were Galium aparine (cleaver) and tentative identifications of Polygonum aviculare 

(Knotgrass) and Aphanes arvensis (parsley piert), all of which may possibly point to the use of (sandy) loams. 

Galium aparine is usually a weed of winter cereals. Two Rubus seeds, which most closely resemble Rubus sect 

Glandulosus (blackberry type) were found in separate contexts and could be from the gathering of wild foods 

from scrub/hedgerow and woodland margins, with several Ajuga reptans (bugle) seeds in one of these samples 

being indicative of woodland, shady places and damp grassland.  Small amounts of herbaceous stem, tuber, root 

and bud fragments were noted in three samples, particularly in [9] (<4>). 

 

The absence of contextual information on the sampled deposits limits further comments on the charred plant 

assemblages from the site although the two radiocarbon dates allow some consideration. The botanical evidence 

from the samples suggests a reliance on both cultivated and gathered foodstuffs, emmer wheat being the main 

cereal (barley possibly being a minor crop), and hazelnut shell (with some evidence for blackberry) being 

collected and used. The radiocarbon dates clearly indicate the presence of at least two periods of activity and the 

hazelnut rich assemblages with a little emmer grain and chaff would be consistent with the early prehistoric 

episode. The rich grain assemblages with emmer present and dated in one of the contexts may both be late Iron 

Age/early Roman in date but the absence of spelt wheat is unusual.  
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Table 6. Site 52.03: Cereals and hazelnut shell 
 

context smpl  1st 

flot 
2nd  
flot 

Hazel nut 
No/wt g. 
1st & 2nd fl 

Triticum 
dicoccum 
grain 

Triticum 
dicoccum 
spikelet  
forks 
/bases 

Triticum  
dicoccum 
glume  
bases 

Triticum cf.  
monococcum 
/dicoccum 
grain 

Triticum cf. 
monococcum 
/dicoccum 
spikelet forks 

Triticum cf.  
monococcum 
 glume base 
 & spikelet  
fork 

Triticum   
dicoccum/ 
spelta 
grain 

Triticum  
sp(p) 
grain 

Triticum 
forks/bases 

Triticum 
spp.  

Hordeum 
vulgare(?naked) 
(twisted 
 grain) 

Hordeum 
 vulgare  
(indet) 
(straight  
grain) 

Hordeum  
grain 

Avena 
grain 

Cerealia 

52.03.0001 007 1 2 5/ 
3/ 

               

52.03.0002 005 1 5 1/ 
2/ 

              1 (cf.) 

52.03.0003 010 6 4 1/ 
5/ 

             3  

52.03.0004 009 60 40 3092/46 
2600E/8 

               

52.03.0005 011 Lost 1 nd 
2/- 

               

52.03.0006 012 40 37 683/18 
9240E/30E 

              1 

52.03.0007 015 38 26 217/4 
696E/3.5E 

            1 (cf.) 1 1 

52.03.0008 016 20 9 322/2 
495E/1.5E 

              1 

52.03.0009 020 13 
 

14 286/3 
348/1 

 3 15  3   1 (cf.) 11 8     10 

52.03.0010 027 7 28 1502/16 
4469E/5E 

              8 

52.03.0012 030 3 2 6/ 
3/ 

       1 (cf.)       9 (cf.) 

52.03.0013 025 21 34 394/9 
2447E/6E 

 1 7   1 GB (cf.) 
1 SF (cf.) 

 6 (cf.) 12 19     24 

52.03.0014 026 55 1 26/0.5 
1/ 

7 
12 (cf.) 

2 2  1  1 14 
15 (cf.) 

15 7    8 232 

52.03.0015 023 6 7 7/ 
13/ 

              1 

52.03.0016 032 3 7 14/ 
15/ 

 2 3      1 1    2 4 

52.03.0017 035 135 37 19/ 
15E/ 

51 
29 (cf.) 

3 (cf.)  2    35 
66 (cf.) 

1 2     155 

52.03.0018 047 27 17 57/0.5 
8/ 

2       2   1 1 1 (cf) 1 
2 (cf.) 

18 

52.03.0018 042 27 - 4/                

 

2nd flot from <2mm residue only;  E - number or weight based upon measured fraction of the relevant flot. 
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Table 7. Site 52.03: Wild plant remains 
 
context smpl 1st  

flot 
2nd  
flot 

Polygonum  
aviculare 

Rumex 
sp(p) 

Brassica 
sp. 

Galium 
 

 
 

Chenopodium/ 
Atriplex spp. 

Aphanes 
arvensis 

Rubus 
sp. 

Fabaceae 
 indet. 
(small, 
round) 

Ajuga 

 

Poaceae 
indet. 
(large) 

Poaceae 
Indet. 
(small) 

tuber/ 
basal 
culm 

nodes/ 
roots 

buds Indet 

 

52.03.0001 007 1 2               
52.03.0002 005 1 5          1    1 
52.03.0003 010 6 4          3     
52.03.0004 009 60 40       1  3 2  35 4 12 
52.03.0005 011 Lost 1               
52.03.0006 012 40 37      1 (cf.)    4  3 5 1 
52.03.0007 015 38 26          1     
52.03.0008 016 20 9          2     
52.03.0009 020 13 

 
14  2  1 

1 (cf.) 
       2 1  

52.03.0010 027 7 28               
52.03.0012 030 3 2               
52.03.0013 025 21 34               
52.03.0014 026 55 1  3   2     20 2   2 
52.03.0015 023 6 7          1     
52.03.0016 032 3 7  1        3     
52.03.0017 035 135 37 1 (cf.)       1       
52.03.0018 047 27 17   1    1   6    2 
52.03.0018 042 27 -               
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Discussion 

Discussion of this site is by definition limited owing to the loss of the archive, but the main aim of the post-

excavation analysis of this site has been to identify it as an important prehistoric site, much of which may still 

remain beyond the easement of the pipeline. 

 

The site lies at approximately 195m OD on gently sloping land on the north side of a small valley whose stream 

flows eastwards into the Afon Honddu some 300m away.  There are no contemporary pollen sequences nearby, 

but the site is likely to lie within an area of cleared land with oak and hazel woodland on the slopes above and to 

the west, perhaps some open land down towards the Afon Honddu which was probably fringed with woodland 

including alder. The most dramatic aspect of the samples is that they constitute the single richest, in terms of 

environmental material, prehistoric site recorded along the pipeline.  In fact the total of charred grain and cereal 

chaff from this site perhaps exceeds the total from all other prehistoric sites along the pipeline put together. In this 

respect it is very unusual. One context, 52.03.047, contains a small proportion of the cremated remains of what 

appears to be a single individual of adult age, and presumably derives from a cremation burial. 

 

The age of the site was originally suggested by the hazel nutshell rich assemblages which are characteristic of 

the early prehistoric period at other sites along the pipeline, and has been confirmed by the radiocarbon date on 

hazelnut from context 52.03.012 which has produced an Early Bronze Age date. It is reasonable to conclude that 

the other nutshell rich deposits are probably broadly contemporary with this deposit.  However the dated cereal 

rich deposit that has a relatively small nutshell assemblage has yielded a late Iron Age/early Roman radiocarbon 

result indicating a period of activity in the late 1st millennium BC/early 1st millennium AD. The fact that this date 

has been obtained on emmer grain and no spelt, Triticum spelta, was identified in any samples from the site is 

unexpected since elsewhere along the pipeline spelt is the dominant cereal during the Roman period, and 

present during the Iron Age. It may be that these features represent a late Iron Age site that has not yet adopted 

the use of spelt wheat, although this cereal had been around for some time.  

 

The dating of the hazelnut rich features at 52.03 as Early Bronze Age is consistent with other similarly nut rich 

sites along the pipeline which have been radiocarbon dated and largely proved to be early prehistoric in date, and 

as one of the sites with the richest nutshell assemblages this might be expected for several of the samples. Very 

few of the early prehistoric sites have produced significant cereal assemblages, and this also applies to early and 

later Bronze Age sites, so a date in the late Iron Age for the cereal rich sample from 52.03.035 is more consistent 

than if the result had been Neolithic, but the absence of spelt wheat among the cereal assemblages is 

inconsistent with a date in the late Iron Age/early Roman period. The greater proportion of the charred cereal 

grains were unfortunately in too poor a condition to identify to species (Table 6) so it is possible that spelt wheat 

has just not been recognised at the site, with only a single grain being classed as emmer or spelt, but with a total 

of 100 grains assigned to emmer or cf emmer, some spelt might have been expected. 

 

The site clearly includes activity from at least two phases. We can suggest that the seven hazel nut rich samples 

may all be part of an Early Bronze Age occupation at the site. These samples also include small quantities of 

cereal remains including emmer and barley which is consistent with early sites elsewhere along the pipeline.  

Only two samples are rich in cereal grain and relatively poor in nutshell, contexts 52.03.026 and the dated 

sample from 52.03.035. Both produced emmer and the former produced a few grains of oat and both may be 

associated with a late Iron Age/early Roman phase of activity at the site. Several samples have only small 

assemblages of hazelnut, sometimes with a little cereal, but these could fall into any period. 
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With the volume of charred nutshell and cereal grains, occasional pot, worked flint and burnt bone from a number 

of samples the site would appear to be a domestic settlement during both dated periods of activity, although the 

presence of at least one cremation suggests that there may be a cemetery also associated with the site during 

one of its phases. The deposits include hazelnut rich assemblages, grain rich assemblages and chaff rich 

assemblages suggesting some functional as well as chronological variety with respect to the features or layers 

that were sampled, with both crop processing or cleaning waste and cleaned cereal product present, and 

probably also consumption waste (burnt nutshell). Unfortunately without multiple radiocarbon dating this can only 

be tied down in dated context 52.03.035 where grains make up over 95% of the charred cereal and weeds seed 

assemblage indicating a cleaned crop ready for consumption and suggestive of a domestic site. 

 

Site 52.03 Area B 

Animal or Human bone 

Two tiny fragments of indeterminate burnt bone were recovered from sample 52.4.005 (fill 52.4.014).  

 

Environmental soil samples 

Six environmental samples (52.04.001-006) were taken (Table 1). The samples were processed in the manner 

described in the assessment report (Giorgi and Martin 2009) with the additional refloating of the dried <2mm 

sample residues that were located whose flot volume is indicated in Table 2. This second flot was then sorted for 

charred macrofossils and the residue re-dried and checked with a magnet to recover any further magnetic 

material. The samples have been studied with a view to them shedding light upon the character of the site 

investigated. 

 
Table 1. List of bulk samples taken for environmental analysis from site 52.03 Area B 

sample no context no feature description* processed  
vol l 

processed  
wt kg. date 

52.04.001 52.04.005 & 
52.04.014 

nd deposit 54 75 3650-3630  
and  

3580-3530 cal BC 
(HNS) 

52.04.002 52.04.013 nd Fill 8 12 undated 
52.04.003 52.04.016 nd Deposit 10 14 undated 
52.04.004 52.04.017 nd Deposit 8 12 undated 
52.04.005 52.04.005 nd Fill 36 46 undated 
52.04.006 52.04.014 nd Fill 7 11 undated 

Data from the sample processing records; HNS – hazel nutshell. 

 
Archaeological finds were infrequent with pottery from one sample, burnt bone from one, a little worked flint, slag 

and fired clay, and a magnetic component from most of the samples (Table 5). The samples with more abundant 

magnetic material probably include burnt mineral hearth debris, but the material collected during the initial 

processing has not been seen. Very small fragments of ‘vitrified ceramic’ material are recorded from samples 

002, 004 and 006 (Doonan et al 2009), presumably the ‘slag’ in Table 2, but these are not diagnostic for date. 

The ‘clinker’ has not been described further but could derive from a variety of material, including organics, and 

also gives no indication of date. Potentially similar material was identified in the sample flots where it is described 

as ‘charred amorphous organic material’ and ‘amorphous organic/cinder/clinker’ (Martin 2008). 
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Table 2. Data for the environmental samples from Site 52.04 
 

Sa
m

pl
e 

no
 

C
on

te
xt

 n
o 

 v
ol

 l 

1s
t f

lo
t v

ol
 m

l 

2n
d 

flo
t v

ol
 m

l 

Po
tte

ry
* 

Fl
in

t*
 

B
ur

nt
 b

on
e 

* 

sl
ag

* 

M
ag

ne
tic

*  

C
oa

l* 

C
lin

ke
r *

 

Fi
re

d 
cl

ay
 

52.04.001 52.04.005 
 & 52.04.014 

54 30 nd         

52.04.002 52.04.013 8 260 22    E A+0.4g    

52.04.003 52.04.016 10 2.5 2  E   B E   

52.04.004 52.04.017 8 12 1    D C  E E 

52.04.005 52.04.005 36 65 19.5 E  E  B E D E 

52.04.006 52.04.014 7 2.5 32    D D  D E 

*quantities – E=1-10; D=11-50; C=51-100; B=101-200; A=200+ items; nd = no data; (2nd flot recovered from the <2mm residue) 

 
 A single shell was recovered from sample 52.04.0001, Vallonia excentrica, a species of grassland habitat. It is 

probable that this is intrusive in the sample since calcareous finds have not survived in these soils. The flots from 

the samples are dominated by charcoal but hazel nutshell fragments were present in five and charred cereals in 

four.  The charred macrofossils have been studied since they can potentially give a general indication of the date 

of the site. Only one sample contained abundant charcoal, <52.04.002>, but this sample produced no identifiable 

charred macrofossils and in the absence of dating for the deposits no detailed analysis of the charcoal has been 

undertaken. 

 
Charred plant remains (John Giorgi) 

Five of six samples produced identifiable charred plant remains (other than charcoal). The remains (Table 3) 

consist largely of charred Corylus avellana (hazelnut) shell fragments in all five samples and are particularly 

abundant in context [014] (sample 006) which contained almost 2,000 fragments weighing 15g, and in context 

[005] (sample 005) which produced over 1000 fragments weighing 7g.  

 

There are small numbers of charred cereal grains in four of the samples, mainly in context [005/014] (sample 

001), although the majority were too poorly preserved and fragmentary to be identified further. A small number of 

Triticum (wheat) grains, however, were identified in two samples with several being identified as the hulled wheat  

Triticum dicoccum (emmer) in context [005/014] (sample 001). A single wheat glume base in the same sample 

confirmed the presence of hulled wheat although it could only be identified as Triticum monococcum/dicoccum 

(einkorn/emmer wheat). There are also a few Hordeum vulgare (barley) grains in samples 001 and 006, while a 

charred large indeterminate grass (Poaceae) seed was found in sample 005. The cereal grains may have been 

accidentally burnt while being dried before de-husking (in the case of emmer), milling/storage or during the 

cooking of whole grains. 

 

Emmer wheat and barley are present in the dated sample. Hazel nutshell fragments are common as the charred 

residues of wild foods on sites of all periods but particularly on early prehistoric sites (Moffet et al 1989, 247) and 

the rich nutshell assemblages from samples 005 and 006 (Table 3) point to an early prehistoric date, suggesting 

they may be contemporary with the dated deposit.   
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Table 3. Site 52.4. The charred plant remains 

 
 Context no. 52.04.005/14 5/14 52.04.016 16 52.04.017 17 52.04.005 5 5 52.04.014 14 14 
 Sample no. 52.04.001 1 52.04.003 3 52.04.004 4 52.04.005 5 5 52.04.006 6 6 
 Proc. vol. (l) 54 54 10 10 8 8 36 36 36 7 7 7 
 Vol. flot (ml) 30 ? 2.5 2 12 1 65 19.5 - 2.5 32 - 
 Flot 1st 2nd 1st 2nd 1s 2nd 1s 2nd char 1st 2nd char 
Cereal grains              

Triticum 

dicoccum 

Schubl. 
emmer wheat 2            

T. cf. dicoccum  ?emmer wheat 2            
Triticum spp  wheat 4            
cf. Triticum sp(p) ?wheat 3         1   
Triticum/Hordeum spp. wheat/barley 6            
Hordeum vulgare L. barley  2         1   
cf.  H. vulgare ?barley 2         2   

Cerealia indet. 
Indeterminate 

grains 
(est.) 

20 2  1    5  4   

Cereal chaff              

Triticum monococcum/ 

dicoccum 

einkorn/emmer 
wheat 
glume 
base 

 1           

Other plants              

Corylus avellana L. 
hazel nut shell 

fragme
nts nos 

53 38  6 1 1 67 989 74 1133 369 338 

Corylus avellana L. HNS weight g. 1 <1 <1 7 15 
Poaceae indet. grasses (large)       1      
Charcoal  +++++ +++ +++++ +++++ +++++ 
Total nos. of items  135 7 2 1136 1848 

Key: char=plant remains from charcoal sort 
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Discussion 

The primary exercise in taking this site to environmental post-excavation analysis was to obtain clues as to its 

possible date and character. The former is problematic because no diagnostic species have been identified, but 

the abundance of hazelnut and presence of emmer is suggestive of a Neolithic assemblage. To test this a 

sample of hazel nutshell was submitted from sample 001, context 52.04.005/014, for radiocarbon dating and 

returned an Early Neolithic date supporting the inferences made.  On the basis of the composition of the undated 

samples from pit 012, these would also be consistent with a Neolithic date and a supposition can be made that 

this pit might also be Early Neolithic, although this could only be proven by further radiocarbon dating.  

 

 
Site 52.05 
A few fragments of animal bone were recovered during hand excavation.  A single fragment of unburnt bone 

(<0.5g) and two fragments of indeterminate burnt bone (1g) were unstratified. Ten fragments of indeterminate 

burnt bone (2g) were recovered from layer 52.05.02. Two of these derive from a small ungulate rib fragment, 

another from a sheep sized long bone, and another probable cranial vault fragment from a sheep sized animal. 
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APPENDIX D: THE RADIOCARBON DATES BY JAMES RACKHAM 

Site 52.03 Area A 

Hazel nutshell fragments were submitted from context 52.03.012 and emmer grains from context 52.03.035 

 

 

Site 52.03 Area B 

Radiocarbon result on submitted hazel nutshell. 
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