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AN IRISH EL DORADO?  

Searching for the source of Chalcolithic and Early Bronze Age gold 

Dr Chris Standish, University of Southampton 

Dr Chris Standish is an archaeologist and geochemist based at the University of Southampton. 

His research interests lie in the application of isotope geochemistry to archaeology and  

palaeoclimatology. In particular, he works on research projects that investigate the procurement 

of metals, shed light on patterns of population mobility, date the origins and development of  

Palaeolithic cave painting, and quantify past rates of ocean acidification. He has a keen interest 

in the development of novel geochemical techniques, including the use of laser ablation systems 

for minimally destructive analyses at high spatial resolutions. 

 

Gold panning in Co. Mayo 

The brilliance of gold, its colour and lustre alongside a resistance to tarnish, have afforded this 

metal a special role in societies, irrespective of time and place. It plays important roles in  

cosmologies and mythologies, it is seen to embody supernatural, magical, religious, or political  

power. The Early Bronze Age (and, to a lesser extent, the Chalcolithic) of Britain and Ireland  

witnessed a marked growth in the deployment of rare and exotic materials. The first use of gold in 

these islands occurred during the third quarter of the 3rd millennium BC. If the role this material 

played in prehistoric societies is to be appreciated fully, an understanding of it’s procurement, 

trade, and exchange is required. This must begin with recognition of their source locations, and a 

consideration of how these changed over time.  
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Image 2: Gold-bearing vein, 

Co. Galway 

Significant quantities of Chalcolithic and Bronze Age gold have been discovered in Ireland.  

However, acquisition of the raw material exploited by goldworkers is poorly understood, primarily 

due to the lack of archaeological evidence for gold extraction. The earliest goldwork in Ireland 

dates from the Chalcolithic which commenced c. 2500 BC. These artefacts belong to the primary 

Beaker goldwork tradition. However, an analysis of the tin and copper content found that it was 

higher than that typical of most native gold in Ireland. Recent studies stress the importance of  

understanding the geological context of the ore deposits and why ores are characterised by their 

particular lead isotopic signatures. Samples were determined on a Thermo Fisher Scientific  

Neptune multi-collector inductively-coupled plasma mass spectrometer at the Bristol Isotope 

Group, School of Earth Sciences, University of Bristol. Artefact samples were small residual  

cuttings from samples previously taken for analysis in the 1960s. These results favoured a  

principal source in southern Ireland, but the only two known deposits that display a similar gold to 

silver concentration do not match that of the lead isotopic signature. When the Pb isotope and 

elemental characterisation approaches are combined, the Irish Chalcolithic and Early Bronze Age 

(EBA) gold artefacts are inconsistent with the analysed Irish Au deposits. A study of whether it 

could have come from an unanalysed Irish gold source concluded that this was unlikely.  

Comparisons with other areas led to a conclusion that the most likely source was Southern  

Britain (Cornwall, Devon and South Wales). 
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The key implication is that the principal source of gold used for the manufacture of Chalcolithic 

and EBA Irish artefacts was not located in Ireland. Considering that Ireland hosts multiple gold 

sources, including a number that could account for the quantity of gold circulating at this time, a 

consideration of why local deposits were not being exploited must be made. It is possible that 

sources were sought after yet without success, or if gold was won from alluvial deposits then  

perhaps the knowledge of how to exploit such resources was yet to make it to the island.  

Alternatively, Irish societies may have viewed an esoteric and distant origin as being a key or  

defining quality of this material. Materials originating from distant, unfamiliar or mythical lands, 

those located outside the immediate world-view or cosmos of a society, could be charged with 

mystical and/or supernatural powers. Furthermore, people involved in acquiring these  

mythically-charged materials, transforming them into artefact form, or controlling their  

deployment, were inherently linked with the acquisition and control of the associated powers. 

Such ideas may help explain why non-Irish gold was being used for the manufacture of Irish 

goldwork. 

The EBA (and, to a lesser extent, the Chalcolithic) of Britain and Ireland witnessed an increase in 

the deployment of other exotic, non-utilitarian materials such as amber and jet. Whilst these  

materials (and in all likelihood gold as well) have been found local to their sources, there are a 

number of examples where centres of deployment are located some distance away, such as  

Baltic amber in and around Wessex or Whitby jet in Scotland. It is also relevant to reiterate the 

intrinsic value often associated with gold. Its brilliance, deriving from a combination of physical 

properties, has led to frequent associations with the embodiment of supernatural, magical or  

religious power. Furthermore, exotic materials such as amber and jet are also frequently  

associated with such properties. It is therefore easy to see how cosmological acquisition would 

be relevant here, and perhaps it helped to reinforce such links to otherworldly forces. 

To sum up, Gold is considered special in numerous societies, it is commonly seen to embody  

supernatural, magical, religious, or political power, and it is often employed as a symbol of 

wealth. In Ireland, gold was first used during the Chalcolithic and EBA, a period that witnessed a 

marked growth in the deployment of other exotic materials, particularly in Britain. Of these  

materials, gold is poorly characterised in terms of provenance, which poses a significant obstacle 

if an understanding of the role this material played in prehistoric societies is to be achieved. The 

Pb isotope signature of both single artefacts and the overall metal pool suggests that the gold 

was not well mixed. This implies that only limited fabrication techniques were employed, and  

perhaps favours an absence of centralised production loci where gold could have been controlled 

at source. As a result, trade or exchange may have been the principal mechanism for managing 

this metal, with the gold probably being exported in ingot form and worked up into artefacts in  

Ireland. The data do not indicate significant levels of gold reuse, so therefore the signature of the 

artefact gold is seen primarily to represent that of the sources exploited. The Pb isotope and  

elemental composition of Irish Chalcolithic and EBA gold artefacts are not consistent with any 

Irish gold deposit characterised to date. Based on our current understanding of the Pb isotope 

signatures of Irish gold deposits, it has been possible to consider the likelihood that an  

unanalysed Irish gold deposit was exploited during this period. If an Irish source is to be assumed 

then it was most likely located in the Old Red Sandstone hosted Variscan ore field of south-west 

Ireland. However, there is currently little evidence to support this theory. As a result, a principal 

source outside of Ireland is currently favoured, and the use of gold in Ireland is consistent with 

patterns of cosmologically-driven acquisition and long-distance exotic material movement some-

times seen in northwest Europe at this time. The currently available data favour south-west  

Britain (Cornwall, Devon and South Wales) as the most likely source region. The widely held  
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belief that Cornish alluvial deposits were exploited for cassiterite during the Bronze Age highlights 

the presence of a tin-extraction industry in south-west England, and these deposits also contain 

native gold. As a result, an input of Cornish gold into the EBA gold supply arguably appears  

inevitable. A full investigation into the Pb isotope signature of southern British gold mineralisation 

is required before full conclusions can be drawn, however the present study highlights the  

potential for an important gold mining region in southern Britain from the second half of the 3rd 

millennium BC and raises interesting new questions regarding the role of gold in Irish Chalcolithic 

and EBA societies. 

 

(Extracted from Christopher D. Standish, Bruno Dhuime, Chris J. Hawkesworth and Alistair W. G. 

Pike (2015). A Non-local Source of Irish Chalcolithic and Early Bronze Age Gold. Proceedings of 

the Prehistoric Society, 81, pp 149-177 doi:10.1017/ ppr.2015.4.  

Link to this article: http://journals.cambridge.org/abstract_S0079497X15000043 ) 

The committee of IASDA strives to keep its membership fully informed of 

events and items of interest and hopes that those reading this document 

will find it useful.  Articles on any aspect of Industrial Archaeology, local or  

national, which members wish to share would be gratefully received  

especially if accompanied by images.   

Should you have articles and images which you feel should be published 

then please contact   

Adrian Wills Tel: 01237 477705  Email: adrian@therollecanal.co.uk 

Please note that IASDA may not be held responsible for any views or  

opinions expressed in its publications. 

 

HISTORIC BRIDGES OF BRITAIN 

 

Members may be interested in the website https://historicbridgesofbritain.com/ which contains 
work done over the last decade by Dr Thomas Robertson to compile a list of stone bridges built 
before 1500 and still surviving.   The project involved desk top investigations and site visits with 
the aim of revisiting the surveys by Edwin Jervoise in the 1930s, producing a data set of bridge 
parameters and characteristics and estimating the survival rate of bridges standing in the 16th 
and 17th centuries. 

 

The website is divided into regional sections and has an information sheet on each bridge giving 
a description, history and photograph.   Dr Robertson plans to update the website annually to 
take account of new discoveries and corrections.   It currently lists 882 bridges, (with 21 due to 
be added in 2022) including 88 in Devon, 38 in Cornwall, 48 in Somerset and 31 in Dorset.   The 
survival rate of bridges standing in the 16th and 17th centuries is estimated to be 18%.   There 
are regional differences in this figure, the south-west (excluding Dorset) being the second  
highest at 18%, only behind Northern England at 22%. 

           Information suppled by Celia King 

https://historicbridgesofbritain.com/
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Devon’s Lost Waterway — Lord Rolle’s Canal 

On Friday 21st May, Adrian Wills, ex-chair of the Rolle Canal & Northern Devon Waterways  
Society, presented an illustrated talk by Zoom on Lord Rolle’s Canal at the invitation of the 
Tavistock branch of the D.A.  

Following a brief explanation of his interest and involvement in the canal, he led his audience 
along the virtual route of the canal, explaining its purpose, function and raison d’etre. 

The construction of the canal was the idea of Denys Rolle who owned vast tracts of land within 
Devon.  Its purpose was to facilitate the transportation of limestone and anthracite (culm) inland 
to be burned in lime kilns along the coast of North Devon and more particularly the course of the 
River Torridge.   

Broadcast across the predominately, heavy clay, acidic soils, burned lime was used to enhance 
its fertility at a time when there were huge increases in the population of Britain and the outcome 
of the industrial revolution which resulted in a massive need for increased food production. 

Denys Rolle had several route surveyed for the construction of a canal but it was his son, John 
(First Baron) Lord Rolle who actually contracted and instructed James Green to build the canal.  

Adrian described how limestone and culm was shipped from South Wales, crossing the Bristol 
Channel into the joint estuary of the Rivers Taw and Torridge and further upstream. 

On the Torridge at Bideford these cargoes were transhipped into smaller, river-going vessels 
which, travelling further upstream, eventually entered Lord Rolle’s Canal. 

Known as ‘Sea Lock’, the entrance to the canal is nearly 11 miles from the open sea so is  
actually a tidal lock. 

In the wharf behind the lock chamber, cargoes were once again transhipped, into tub boats. 
These rectangular, flat-bottomed but wheeled vessels carried the limestone and culm along the 
canal to its terminus at where today the gardens of R.H.S. Rosemoor at Torrington are  
situated.  The tub boats were worked in strings of six each carrying between 4 – 6 tons and were 
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hauled by a single horse 

The course of the canal required a rise in elevation which was accomplished by an ingenious 
means of an inclined plane.  The tub-boats were drawn on a reciprocal basis, up and down a 
railed slope, between the two pounds by an over-head continuous chain mechanism, driven by 
an underground waterwheel. 

Further along the canal it had to change sides of the deep River Torridge valley and this was  
accomplished by crossing a beautiful aqueduct at Beam, behind Beam House, once the  
residence of Denys Rolle. 

Having crossed the river necessitated moving the tow path and consequently the towing horses, 
to the other side of the canal.  In order to avoid problems and delays of unhitching horses and 
boats, the cross-over was achieved by a roving bridge.  

This side of the river Torridge is very steep sided and required the building of tall and substantial 
stone revetments but there were frequent problems of land slips and leakages along this section. 

The canal eventually arrives at Taddiport, at the foot of Torrington Commons.  Here the main  
offices of the Rolle Canal Company were situated along with numerous building associated with it 
and a large bank of lime kilns. 

The canal continues along the foot of the commons alongside the river until it reaches New Town 
Mills, today known as Orford Lodge, (holiday accommodation). 

New Town Mills had 2 water-wheel powered mills which were used for grinding corn and sawing 
timber.  At this point there was space for loading and unloading cargo and a small stream flowing 
into it from the ornamental lakes on the Stevenstone estate where John Rolle had one of his  
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several stately homes. 

At the head of the canal at Rosemoor is a redundant bank of 5 limekilns.  Although this is the  
terminus of the canal, when constructing it, James Green took advantage of being able to  
connect  it to an already existing leat, as a source of water and to extend the canal for  
approximately another mile and a half inland to where a weir had been constructed to divert  
water from the river into it.  

This effectively extended the canal to approximately 7½ miles long. 

It is thought that tub boats could travel up the leat and enter the river at the weir, continuing  
upstream as far as Beaford Mill. 

Having reached the conclusion of his talk, Adrian briefly described the main characters in the life 
of the canal; Denys Rolle, John Lord Rolle, and his second wife’s nephew, Mark George Kerr 
Trefusis,  who ultimately inherited his estates, adopting the  surname ‘Rolle’ on accepting the  
inheritance. 

There followed a question and answer time before the end of the session which showed an  
appreciative and interested audience. 

 

A Visit to the Sea Lock of Lord Rolle’s Canal 

On Sunday, September 5
th
.  Adrian Wills and his wife Hilary led a group of 16 members of the 

D.A. on a guided walk from Annery Kiln to Sea Lock, the entrance to Lord Rolle’s Canal. 

Assembling in the yard of Annery the group began their walk from Halfpenny Bridge.  From this 
point nearly the whole course of the lower pound of the canal can be viewed right down to its  
beginning.  Here Adrian explained why the canal was built and why it was built where it was. 

Having looked at the actual landscape and a copy of an original map of the location, the party 
moved back to Annery kiln itself. 

Adrian provided an explanation as to how a lime kiln was used and pointed out various unusual, 
architectural features of this particular building.  This kiln is a 3 ‘pot’ (combustion chamber),  
originally only a single pot and the largest on the Torridge.  Only the kiln at RHS Rosemoor, with 
5 pots, was bigger.  

Leading the party a short way along the flood bank heading towards Sea Lock, to look back at 
Halfpenny Bridge and the kiln the party was provided with a copy of an early photograph (circa 
1873), probably taken by Francis Frith, to compare it with the current view.  This picture shows 
two moored vessels in the river alongside the kiln and a pile of limestone waiting to be  
transported up to the top of the kiln. 

A little further along the flood bank and into a riverside meadow, the group was provided with a 
second photograph and invited to compare it with the earlier one and again the present day view. 
This photograph looking towards Sea Lock shows virtually the reciprocal view from the other but 
shows the site of the North Devon Pottery Company of which today nothing exists.  By this time 
the railway had superseded the canal and apart from showing the extent of the pottery the  
photograph unfortunately shows no features of the remains of the canal itself. 

Continuing along what is now the towpath of the canal through the meadow the party were lead 
through an area alongside the heavily silted and overgrown canal.  This and the lower part of the 
meadow are part of a salt-marsh regeneration scheme.  A wide range of flora and fauna can be 
found here and it has been classified by Devon County Council as a D.C. Wildlife site. 

 



 9 

Within a short distance further along the party had arrived at the site of the wharf now receiving 
extensive restoration.  Laying here a derelict hulk of a Taw / Torridge sand and they were shown 
a picture of her when she was still being worked (circa 1950).  Although having no connection to 
Lord Rolle’s Canal, she was brought into the basin when still watertight at the time by her owner, 
with a view to raising funds to fully restore her to her original state.  Unfortunately this never  
happened, sadly her owner has passed on and she is now well beyond saving.  

At Sea Lock itself Adrian explained to the group what work had been undertaken to the lock 
chamber and what still needed to be done.  

Financial implications of the restoration were described and the difficulty in raising grant-funding 
since the site is in private ownership.  The lock chamber should have two pairs of gates.  
Currently it only has an inner pair.  This pair was donated by British Waterways some 20 years 
ago and were already worn out by then.  Much work had to be carried out on them to make them 
functional. 

They were never properly water-tight and unfortunately, due to their age, last year one of them 
suffered catastrophic failure when one of the heel posts (the upright which hinges against the 
wall) cracked and allowed the gate to drop and twist.  In 2020 the cost to manufacture a pair of 
gates of the same dimensions was estimated to be £190,000!  At current day prices that figure 
will now be far too small. 

Crossing the lock chamber to the other side of the canal the party was able to view two full-sized 
replica tub boats as well as a vintage weed-cutting paddle boat which is housed beneath a  
building on stilts in which a range of artefacts, photographs and general information about canals 

Ha’Penny Bridge at Annery, Circa 1850 
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is on show. 

Alongside this interpretation loft 2 large gazebos had been erected. A display of more Rolle  
Canal paraphernalia was on display in one and in the other teas, coffee and biscuits were  
available.  The weather staying bright and sunny all day had been very kind and all concerned 
appeared to be well pleased with their day out. 
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Devon Tollhouses Lost and Found 

Dr John Kanefsky 

The tollhouses by the sides and especially at the junctions of many of our roads are the most  

obvious surviving legacy from the turnpike road system that transformed road transport in the 

eighteenth and nineteenth centuries. 

Devon is fortunate have more of these iconic vernacular buildings than any other county.  Over a 

hundred are still in existence, displaying a fascinating variety of architectural styles.  Never-the-

less, many more have been demolished over the years in a steady but erratic stream of road  

widening, dereliction and redevelopment; and others are still at risk from this process. 

However, although they have been much studied, there is always more than can be learnt. 

Dr Kanefsky’s presentation outlined the latest research about the existing and demolished toll 

houses in Devon.  He showed how access to neglected archival, historical and geographical  

resources; the internet; and modern electronic mapping have combined to change our  

understanding of the surviving industrial archaeology and its context. 

The talk was illustrated with many examples of sites where better resource access has confirmed 
or refuted previous scholarship and assumptions – and some that are still unresolved. 

 

 

 

 

 

 

 

 

Clovelly Tollhouse Moortown Tollhouse, Chawleigh 
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Iron Ore mining in Devon and west Somerset and its links with the  

south Wales iron and steel industry 

Dr Mick Atkinson 

Saturday, 5th. March 2021 

This talk covered a wide subject looking at the history and chronology of iron ore mining in the 

area and why it took place when it did. It began with a description of the different ore types and 

the general factors which govern its exploitation – mining and smelting technology, the availability 

of cheap transport, foreign competition and the nature and size of the deposits. 

It was emphasised that the south west as a whole was never of any importance as a bulk  

supplier of ore but was as a supplier of ores of particular qualities, notably the low phosphoric 

content and, in the case of the mainly Brendon ores, the manganese content. It briefly look at the  

micaceous haematite industry then at the main producing areas in Devon of Brixham, South  

Molton and Haytor / Ilsington. Rather more emphasis was placed on the Brendons as they  

accounted for 41% of all the iron ore produced in the south west. It also looked at the attempted 

exploitation of the old Royal Forest of Exmoor and the motives behind the companies involved. 

The talk then examined why the ores were worked. The standard explanation is that it was due to 

the demands of the acid steel process because the bulk of Devon and Somerset iron ore  

production took place between 1856 and the early 1880s when it was needed for that purpose. 

But that did not explain all the activity prior to the invention of the Bessemer process. Nearly all of 

the ore went to south Wales and it was demonstrated that the rise in cost of producing local 

Welsh ironstone rose so much in first half of the nineteenth century that it was by 1856 cheaper 

to use imported ores. Even this does not fully explain it because ores were used before such a 

situation had come about and it was argued that what drove the trade was early metallurgical  

research which tackled the problem of cold shortness in iron by mixing ores from different 

sources. Finally, it looked at the reasons behind decline – alternative steel producing technology 

which did not need non-phosphoric ores, foreign competition and the paucity of deposits with the 

accompanying low productivity of labour. By 1920, all that remained were the small micaceous 

haematite mines of the Bovey Tracey area. 

 

Burrow Farm Engine House, 

Timberscombe 

Devon 

Derelict iron works at Abersychan 

Torfaen, 

Wales 
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‘What a load of rubbish -  

The History and Industrial Archaeology of Solid Wastes Management’. 

 

Summary of talk given 14
th

 September 2021 on zoom by Peter Daniel 

 

In his talk on 14
th
 September Peter drew on his 30 years of experience in Wastes Management 

to explore a subject which is rarely discussed in Industrial Archaeology. His aim was to cover the 

history of solid wastes management over the period from when urbanisation started to give rise 

to the need for control of wastes, up to the end of the twentieth century. He was also looking to 

draw attention to surviving industrial archaeological features, although survival rates of buildings 

are low and much is buried below ground. 

 

The talk concentrated on solid household wastes although there were some references to  

commercial/industrial wastes and to liquid wastes in the form of sewage. Recurring themes were 

the changing nature of wastes over time (illustrated by waste composition analyses at different 

dates) and the varying amount of salvaging and recycling driven by the value of the materials 

and economic/legislative circumstances at the time. 

 

Early organised clearances of wastes, from the late eighteenth century, was by ‘scavenging’. 

Large ‘dustheaps’ accumulated which were then sorted by hand and nearly all the material sold. 

At that stage some 65% of household waste was ashes and cinders, with a significant calorific 

value, and it was realised that this material could be burnt. Refuse destructors were developed 

from 1876, and perhaps around 500 were built, of which many also generated electricity. Devon 

had destructors at Plymouth, Torquay, Paignton and Exmouth. The best surviving destructor is at 

Cambridge, now the Museum of Technology, although the emphasis is on the steam engines  

rather than waste handling. 

 

Changing composition of wastes, reducing ash content and increasing food and garden wastes, 

meant that refuse destructors became harder to operate. Many closed, or supplemented waste 

streams with higher calorific value commercial wastes. In large cities some were replaced with 

Separation and Incineration plants from the 1930s. All the while much waste continued to be 

simply tipped as close as possible to where it arose, although acceptable tipping grounds were 

getting harder to find. From the 1920s controlled tipping became the vogue and many areas of 

land such as foreshores and pits were reclaimed in this way. 

 

The second World War resulted in major changes in waste collection with wartime salvaging of 

anything that could be used or fed to animals. These systems lasted for a long time after the war 

but by the 1970s/80s nearly all household wastes were landfilled, albeit to higher standards than 

before. Many of the old small tipping sites closed although there is visible archaeology of these if 

you know what to look for. By now household wastes had become more polluting and harder to 

manage and landfill sites needed increasingly sophisticated containment engineering and  

treatment of the liquids and gases produced. As an alternative, incineration and waste-to-energy 

plants were built in some cities from the 1960s onwards, but increasing legislative standards for 

these meant that many needed to be rebuilt or closed. By the end of the twentieth century a new 
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generation of waste-to-energy plants were being built, burning wastes to produce energy, and 

returning to the idea of many of the destructors of 100 years previously, although with much  

higher standards. By this time there were also many other methods of treating waste, including 

sorting, recycling, composting, digestion, and mechanical/biological treatment.  

 

Peter concluded by saying that the nature of wastes and the legislative background will continue 

to change so techniques will continue to change too. The ultimate will be a complete circular 

economy in materials but we are some way away from that yet. 

 

A re-enactment of ash and clinker removal from one of the destructor cells at Cambridge. 

 

The surviving, and listed, refuse destructor at Plumstead, Woolwich. 
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Torquay’s refuse destructor of 1899, the first in Devon. Initially there were difficulties with the wet 

and low calorific value of local wastes. 

 

 

An example of landfill engineering, around 1990. 

 

A modern site for composting green garden waste. 

            Peter Daniel  SIAS 


