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BRONZE AGE COPPER MINES IN WALES, 
AND A BRIEF COMPARISON WITH THE 

EVIDENCE FROM IRELAND
Simon Timberlake

INTRODUCTION

Over the last twenty-five years the discovery and excavation 
of some twelve Bronze Age metal mines or prospection sites, 
and the probable identification of at least eight others within 
England and Wales, have provided a suitable time frame for 
the first exploitation of metal within the mainland of Britain 
(Timberlake 2009). This consisted of a widespread phase of 
early prospection most of which took place between 2000 and 
1650 BC, followed by production at a very limited number of 
sites (such as the Great Orme in North Wales) which continued 
right up until the Late Bronze Age (Timberlake & Marshall 
2013). All of these investigations, except for that on the Great 
Orme, form part of a long term programme of study currently 
being undertaken by the author and the Early Mines Research 
Group (EMRG). 

Most of the Early Bronze Age mines are located along the 
western seaboard of Britain (Figure 1a), with a concentration 
in North and mid-Wales, but particularly in mid-Wales where 
they are associated with lead and copper veins (Figure 1b). 
These were worked at those points where small but locally 
enriched pockets of copper mineralisation lay closest to 
surface, and where the primary sulphide minerals were 
weathered (Francis 1874; Timberlake 2002). Most of these 
sites were originally identified on the basis of finds of cobble 
stone tools, the majority of which were collected as beach 
pebbles along the coast. Only at distances greater than 20 
kilometres from the coast, do we regularly see the use of river 
pebbles and glacial erratics as mining implements (Timberlake 
& Craddock 2013). 

Somewhat bizarrely, those areas of Britain richest in copper 

Figs. 1a: Map showing cobble stone mining tools and 
Bronze Age mines in Britain and Ireland and 1b: the 
prehistoric mines and mineral veins of Central Wales
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mineralisation and copper mines (such as South-West Britain 
(Devon and Cornwall), the Lake District and Snowdonia) 
appear not to have any Bronze Age mines - at least no such 
evidence has been found to date (Timberlake 2009). Central to 
the story, however, is that copper mining in south-west Ireland 
began around 2400 BC (O’Brien 2004), and it would seem 
reasonable therefore to suppose that the current spread of sites 
represents an eastward migration in copper prospecting 
following the decline and final abandonment of mining at 
Ross Island in Co. Kerry. Yet in reality this pattern is far from 
simple.

The current paper summarizes some of the evidence from 
England and North Wales, with a slightly more detailed 
account of the evidence from mid-Wales, in particular that 
linked to mining on Copa Hill, Cwmystwyth, an archaeological 
project carried out between 1987 and 2002. A visit to Co. 
Kerry and Co. Cork in April 2014 as part of the MHTI Field 
Meeting has prompted a comparison between some of the 
primitive mines of SW Ireland and those of West Wales, both 
in terms of their geology/mineralogy, style of mining, and 
current state of preservation. By necessity this concluding 
section will be brief, but will at least help to show some 
commonality, as well as differences, between mines on the 
Atlantic seaboard of Ireland and those along the east coast of 
the Irish Sea.

BRONZE AGE MINES IN ENGLAND

Given this geographical spread of sites, we should not be 
surprised to find evidence for Bronze Age mining on the Isle 
of Man, close to one of the shortest sea-crossings between 
Ireland and Great Britain. Traces of this activity are to be 
found at the southern tip of the island, close to the copper-
veined cliffs of Bradda Head (Figure 2) where stone hammers 
have been recovered (Pickin & Worthingtom 1989); similar 
fnds have also been reported on the Langness Peninsula, a 
short distance to the east (Doonan & Eley 2000).

In contrast to this geological setting are the Bronze Age 
copper mines exploited within the Triassic sandstones of 
Alderley Edge and Mottram St.Andrew in Cheshire. At the 
former  we find several postmedieval mines dissecting the 
traces of earlier working, for example at Engine Vein, where 
thin discontinuous lenses of malachite and azurite were 
worked along the fault (Figure 3), and also from within the 
baritised sandstone, conglomerate and mudstone beds of the 
Engine Vein Conglomerate (Timberlake & Prag 2005). In fact 
there are two distinct but related deposits of oxidized copper 
minerals here; one concentrated along the bedding planes of 
the sandstone which forms richer pockets closer to the 
mineralising faults, and the other a copper-poor yet more 
easily worked ore consisting of small nodules of malachite 
and azurite present within the intervening mudstone horizons. 

In 1997 one of the untouched mining pits at Engine Vein was 
excavated by the Alderley Edge Landscape Project. This 
feature had been mined by firesetting c. 1900 BC using hafted 
and grooved stone mining hammers (NB grooved hammers 
make up 97% of the tool assemblage at this site – the only 

Fig. 2: South Bradda Head cliffs and copper vein, Isle of 
Man (photograph courtesy of David Jenkins)

Fig. 3: Engine Vein opencut, Alderley Edge, Cheshire, 
showing Bronze Age mining pits (LH side) bisected by later 

workings
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such occurrence in Britain).This prospecting activity was then 
followed by the purposeful burial of used and broken stone 
tools, subsequently by in situ. ore crushing, then by its use as 
a hearth, and finally as a pit for the backfill of spoil 
(Timberlake & King 2005). Similar pits once existed at 
Brynlow on Alderley Edge, a site investigated in 1875 by 
William Boyd-Dawkins who found stone hammers there plus 
a crude oak shovel, the latter surviving within the collections 
of The Manchester Museum and now radiocarbon dated to  
c.1750 BC (Garner et al. 1994). Other ‘Bronze Age’ workings 
have been identified nearby at Pillar Mine and Mottram St. 
Andrew (Roeder & Graves 1905; Timberlake & Prag ibid.).

The final (and most easterly) identified group of prehistoric 
mines in England are those to be found on Ecton Hill, a 
limestone escarpment on the eastern side of the Manifold 
Valley, Staffordshire, part of the Peak District of the southern 
Pennines. A prehistoric date for old workings associated with 
rich ‘pipes’ of copper ore outcropping upon the surface of this 
hilltop ridge was suggested following the discovery of a part-
worked antler point by the archaeologist John Barnatt during 
exploration of the near-surface underground workings at the  
Dutchman (Stone Quarry) Mine in 1997 (Barnatt & Thomas 
1998). Meanwhile the distribution of hammerstones across the 
surface of the hill suggested prehistoric mining at three 
distinct locations: Ecton Pipe, Stone Quarry, and The Lumb. 

In 2008 an excavation was undertaken on the edge of an 
opencast at Stone Quarry Mine. This revealed traces of early 
work which had mostly been removed by later mining, 
although stone hammers and bone mining tools were found 

re-deposited within the backfilled 17th-century mine spoil. All 
of the bone tools have now been radiocarbon dated to the 
Early Bronze Age (c.1900 – 1700 cal BC). Less than 500m 
from Stone Quarry is to be found the site of another prehistoric 
mine, The Lumb. ‘Lumb’ deposits typically consist of E-W 
fissures containing infills of clay and decomposed limestone. 
The weathered limestone horizon was dolomitised and 
contained secondary mineralisation in the form of vughs and 
veinlets of malachite and goethite. In some ways the working 
method here was reminiscent of the Great Orme; an outcrop 
was followed along the strike before being dug down into via 
a series of worked overhangs. The excavation of one small 
section of this revealed an outcrop with both stone and bone 
tool scrapings and small working hollows (Figure 4). Bone 
tools and an antler point from here have been radiocarbon-
dated and the results statistically compared with those from 
Stone Quarry. This suggests that Stone Quarry Mine probably 
began earlier, and worked for longer than The Lumb, although 
at both sites we may only be looking at a 10-40 year period of 
mining (Timberlake 2014a)

BRONZE AGE MINES OF NORTH WALES

The greatest number of excavated and dated Bronze Age 
mines in Britain are to be found in Wales, with two of the 
largest of these along the North Wales coast.

On the north-eastern tip of Anglesey lies Parys Mountain, 
where traces of Early Bronze Age copper mining have been 
found at surface (Davies 1939, 41; Timberlake 1990) and at 4 
-5 locations underground where David Jenkins has been 
working since the early 1990s (Jenkins 1995). There are 
different interpretations of how this mine was worked, yet in 
the model I suggest (see Figure 5) the first miners were 
opencast mining the tops of these veins by means of shallow 
inclined drifts driven from the surface to depths of up to 20m 
following small shoots of oxidised and supergene minerals 
along the faults, at all times working close to the junction with 
the sulphide zone (Timberlake 2010). This seems altogether 
more credible when we read Lentin’s account of the period 
following the re-discovery of the deposit when lumps of 
native copper weighing up to 15 kilos were recovered from 
parts of this gossan/ supergene zone - a clue perhaps to what 
the earliest miners may have been searching for some 4000 
years previously. Unfortunately no traces of native copper (or 
of the oxidised minerals) can be found here today – yet this 
type of anomaly is not peculiar to Parys Mountain, instead it 
is a problem common to the interpretation of prehistoric metal 
mining sites worldwide. In many cases little or nothing 
survives of the original ore mined (Timberlake 2007, 27). 

Also on Anglesey, but to the west of Parys Mountain, lies the 
small mine of Pant y gaseg. This mine which has potentially 
prehistoric origins is to be found upon the sea cliffs to the west 
of Bull Bay. Stone tools were found here during the 
19th-century, suggesting that some small-scale prospecting for 
copper might have been carried out here during the Bronze 
Age (Mining Journal, September 1872; Pickin 1990).

Some 20 km to the south-east of here on the limestone 
Fig. 4: Prehistoric extraction hollows within Mine No. 1 on 

The Lumb, Ecton Hill (S. Timberlake)
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headland of the Great Orme is the location of the largest 
Bronze Age mine in Britain. The Great Orme Mine consists of 
a major opencast complex plus a series of underground 
workings, not all of which are connected. Within the centre 
lies the shallow Pyllau Valley where prehistoric miners first 
exploited a series of parallel copper veins (known as a 
stockwork mineralisation) during the Early-Middle Bronze 
Age, these descending in places into a maze of narrow and 
irregularly-developed underground galleries and larger 
chambers (stopes) which extend for several kilometres in total 
length. 

Today these workings can be accessed by ‘modern’ levels 
which re-worked parts of this area during the mid to late 
19th-century, yet some 3200 years before that the presence of 
karst (cave passage) will already have lowered the water table, 
permitting early mining to a depth of at least 30m below 
surface (Lewis 1996), as well as providing a direction for the 
miners to follow in their systematic extraction of copper 
carbonate ores. These were found deposited along the bedding 
planes, as well as with the oxidised chalcopyrite infilling 
calcite-lined vughs veining the dolomitised limestones. These 
relatively ‘soft’ ores present within the partially weathered 
dolomite were being extracted using thousands of bone tools 
(mostly just utilised food waste), whilst hand-held 
hammerstones were being used to break up the harder 
limestone, and anvil and mortar stones for crushing the ore 
(Dutton & Fasham 1994). No wooden finds or prehistoric 
pottery was recovered from inside the mine, although a small 
amount of disarticulated human bone was found, alongside 
metal fragments which may have come from the end of a 
bronze pick, the latter perhaps used during the later period of 
Middle Bronze Age working (Lewis 1990; 1996 ibid.). 

Above ground a number of copper anomalies present within 
the soils of the Great Orme appear to be associated with the 
sites of springs, and are current opinion is that these are 
washing sites, the two most important examples being Ffynnon 
Galchog (Lewis 1996) and Ffynnon Rufeiniog (Ottaway & 
Wager 2000)). It was to these washeries that the lower-grade 
ore or spoil from the prehistoric mines was brought for 
cleaning and for concentration, either during the Bronze Age, 
or perhaps later in the medieval period (Timberlake 1994). 
Estimates of Bronze Age copper production from Great Orme 
ranges from c.25 tons (Timberlake 2009, 116) to nearly 1800 
tons of metal (Randall 1995).

BRONZE AGE MINES WITHIN THE 
CENTRAL WALES OREFIELD

On the map of the Central Wales orefield (Figure 1b) can be 
seen the locations of eight dated, and at least four possible 
Bronze Age mines (see also Table 1). These mines correspond 
to some, but by no means all of the surface outcrops of copper 
ore associated with what are predominantly lead-zinc-silver 
veins. Interestingly, the distribution of these sites shows some 
sort of non-geological grouping or nucleation of mines into 
five distinct ‘prospection areas’. These consist of the following 
groups: (1) Dovey Estuary (composed of Balkan Hill 
Aberdovey [SN 613963] and Panteidal [SN 661974] on the 
north side and Park Lodge, Machynlleth [SH 760001] to the 
south-east); (2) Cors Fochno on the eastern lowland-upland 
margin of Borth Bog (Llancynfelin [SN 652951], Pwll Roman 
[SN 652951] and Erglodd [SN 657 903]); (3) Melindwr-Nant 
Silo-Rheidol valleys east of Penrhyncoch and west of Devil’s 
Bridge (Twll y mwyn (Cwm Darren) [SN 682 833], Nantyrarian 
(Blaendyffryn) [SN 705815] and Tyn y fron [SN 724785]); (4) 
Upper Ystwyth valley (Grogwynion  [SN 712723] and Copa 
Hill Cwmystwyth [SN 811752]; and finally (5) and Plynlimon–
River Severn (consisting of Nantyreira (Snowbrook) [SN 
826874] and Nantyricket mines [SN 865868] located on the 
banks of the River Severn and its tributary just a few 
kilometres to the east of its source). Both Copa Hill and 
Nantyreira are true upland sites; both of them being located in 
between the 400-500m AOD contours at some of the most 
isolated mining locations in Wales. 

The common element with all the above groupings appears to 
be an association with east-west river valleys, in particular 
with the veins that outcrop upon the steep valley sides or 
hilltop ridges, and to a lesser extent upon the edges of peat 
bogs. In order to help explain this we might consider for a 
moment that the discovery and subsequent exploitation of 
these sites might have been as a result of de-afforestation and 
clearance associated with early agriculture. The incidence of 
rapid surface run-off on those hill slopes recently cleared of 
trees will undoubtedly have contributed to gully erosion and 
loss of soil cover, and perhaps therefore to the exposure and 
discovery of mineral veins (Timberlake 2002). For example, 
the discovery of just one or two such veins would undoubtedly 
have encouraged a search for others, either within the same 
areas of recent clearance, or perhaps inside of a ‘territorial 
area’ to which grazing rights were permitted.

As these veins become exposed, there are certain accompanying 
diagnostic features which may have been considered as 
promising prospection indicators for copper. One of these 
indicators would have been the streaked green (and ochre 
brown coloration) on the rocks, particularly at those points 
where springs issuing along the line of the faults led to the 
deposition of mineral. Yet another indication might have been 
the outcrop of white quartz veins, and in particular the rusty 
brown-colored weathered vein mineral ankerite - in mid-
Wales a sure harbinger of copper in the form of chalcopyrite 
ore (Bick 1976, 48); here known as an A1 Type mineralization 
(Mason 1997).

 Fig. 5: Schematic diagram of mineworkings on the North 
Discovery Lode, Parys Mountain, Anglesey showing 
positions of suggested Bronze Age inclined opencasts 

[hachured]
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(1) The Dovey mines
Panteidal is an unusual site located a few miles along the north 
side of the estuary from Aberdovey. The somewhat enigmatic 
evidence for early activity here consists of an opencast 
working on a copper (chalcopyrite) vein crossing the steep 
eastern side of a wooded valley. The ancient diggings at this 
point would appear to have been larger than the remains of the 
19th century mine adit driven to intersect this beneath the 
recorded (40 foot deep) bottom of the ancient ‘amphitheatre-
like’ pit. Today this feature is still a deep quarry-like working 
approx. 30m in diameter, partly infilled, but evidently dug out 

again in the 1890s when the Panteidal Copper Company sunk 
a shaft from the south side of the working. 

The situation is confused somewhat by nearby slate quarrying. 
An interesting account survives from a report of 1899 which 
refers to the discovery of stone hammers in this working and 
the presence nearby of ‘water races’, perhaps indicating 
hushing (Bick 1978). The site was surveyed and thoroughly 
fieldwalked by the EMRG in June 1996, when a number of 
trial trenches were also dug. One of these located on the 
opencast edge revealed a small area of battering, possibly 

Mine Location Finds/ C14 date Discovery/ 
excavation 

References Date range  (2 
sigma)

Balkan Hill Aberdovey        - mined 1823 Bowen & Gresham 
1963;  Pickin 1990 

Bronze Age? 

Panteidal Aberdovey mauls, 30m opencast, 
‘water races 

discovered 1899; 
surveyed/trenched 
1996

Mining Journal 1899; 
Timberlake 2008 

Bronze Age? 

Park Lodge
(Ogof Wyddon) 

Machynlleth mauls, opencast, tip, 
charcoal (C14) 

discovered 1856; 
trench excavation 
1997

RCAHMW 1911; 
Timberlake & Mason 
1997

1890–1630 Cal BC 

Llancynfelin Trer-ddol 3 sites: Site A (Borth 
Bog) 44 mauls, mortar, 
C14 charcoal 

mined 1800s; 
trenched 1992, peat 
core 2003 

Bick 1976; Timberlake 
1992, 1995, 2009b 

1745–1645 Cal BC 

Pwll Roman Tre-Taliesin west edge of Borth 
Bog: 
mauls 

mined 1852; 
surveyed 2004

Timberlake  2004c Bronze Age? 

Erglodd Talybont NW edge Borth Bog: 
mauls, charcoal (C14) 

mined 1800s; 
surveyed/trenched   
2005

Mining Journal 1869; 
Hughes 1981; 
Timberlake 2006 

2340–2130 Cal BC 

Twll y mwyn
(Cwm Darren) 

Penrhyncoch >50m long opencast, 
mauls, charcoal (C14) 

discovered 1744; 
surveyed/trenched 
2005

Lewis Morris (1744) in 
Bick & Davies 1994; 
Timberlake 2006 

1910–1700 Cal BC 

Nantyrarian Goginan opencast, tip and 
mauls, charcoal (C14) 

discovered 1866; 
surveyed/trenched 
1992

Cambrian Arch. 
Ass.1866;
Williams 1866; 
Timberlake 1992b, 
1995, 2009b 

1885–1735 Cal BC 

Tyn y fron Cwmrheidol opencast, tip (track sec-
tion), mauls, charcoal 
(C14)

discovered 1744, 
mined 1900s; 
surveyed/trenched 
1996

Smyth 1848; Bick & 
Davies 1994; 
Timberlake 
1996, 2009b 

2135–1885 Cal BC 

Nantyreira
(Snowbrook) 

Plynlimon opencast >50m, mauls, 
mortar, charcoal (C14) 

discovered 1859; dug 
1937; trenched 1988; 
test-pitted 2014

Jones 1922; Davies 
1937; Timberlake 1990 

1856–1610 Cal BC 

Nantyricket Plynlimon  
(River Severn) 

opencast, tip, mauls, 
minor charcoal 

discovered 1800s; 
trenched 2014 

Jones 1922; Davies 
1937; Timberlake 1990 

Bronze Age? 

Grogwynion Pontrhydygroes maul 1987 Thorburn 1990 Bronze Age? 
Copa Hill
(Comet Lode 
Opencast) 

Cwmystwyth opencast 10m+ deep 
and tips; mauls, antler 
tools, wooden launder, 
withies; wood, charcoal 
(C14) 

discovered 1813; tips 
trenched 1930s and 
1986, excavated 
1989– 1999

Smyth 1848; Jones 
1922; 
Davies 1947; 
Timberlake 
1987, 2003 

X 25 C14 dates : 
approx. range 2100–
1500 BC 

Table One: Mid Wales 'Bronze Age' Mines
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resulting from the use stone tools, alongside a thin layer of 
weathered ‘early’ mine spoil containing traces of charcoal 
adhering to the rock, but no hammer stones. Several stone 
hammers were however identified within the stone walling of 
a former 19th-century mine building at Panteidal Nursery, 
alongside copper ore from the later working. 

Some miles to the west of Panteidal lies the supposed ancient 
copper mine on Balkan Hill within the town of Aberdovey. 
This mine was also searched for, but it now appears to be lost 
beneath housing close to Copper Hill Street in Aberdovey. 
Bowen & Gresham (1963) refer to Fenton’s 1800s account of 
Mr. Corbet’s (Athelstan Corbet) visit to the mine when he was 
showed ‘old cavities, supposed to be the work of the Romans’, 
and to a place higher up ‘where there was an appearance of ore 
to the surface … (and) an old excavation filled up with the 
rubbish…wherein were found hard stones worn round by the 
attrition of being used as mallets to pound the ore’.

On the south side of the River Dovey a kilometre to the east 
of the town of Machynlleth lies the ancient mine known as 
Park Lodge. This is a small opencast working (25m long x 6m 
wide x 6m deep) located on an east-west copper lode crossing 
a rocky knoll overlooking the south-eastern corner of the golf 
course. For years this trench-like hollow had been referred to 
locally as Ogof Wyddon (Witches or Wizards Cave), at least 
until its re-discovery by a local miner (Mr.Weston) in 1856. 
Whilst driving an adit and draining the work the following 
year, he found a number of artefacts including ‘small celts’ an 
iron pick, and a ‘... hammer fashioned from a boulder stone 
with a withy twisted around it for a handle’. The presence of 
burnt wood within the working was similarly noted (Royal 
Commission on Ancient and Historical Monuments in Wales 
1911). 

At the time there was considerable speculation as to the 
Roman or earlier origins of the mine, although later Morris 
(1972) considered this to be Medieval, a decision based 
largely upon the type and ‘good’ condition of the objects 
found. Indeed no further hammer stones were recovered from 
this site until 1996 when John Mason recognised one of these 
tools within the upcast of a badger’s set. This prompted a full 
survey of the site plus some trenching which was undertaken 
by the EMRG in August 1997 (Timberlake & Mason 1997). 

Outside of the mine over 1.5m depth of prehistoric mine spoil 
was proved over a distance of 10-15m beyond the south end 
of the working, whilst from a 2m long trench some 20 
un-grooved stone cobble hammers were collected. More than 
two thirds of these hammerstones were composed of cobbles 
of igneous (volcanic and gabbroic) rocks, the nearest possible 
source for the collection for these being the mouth of the Afon 
Dysinni, at or close to Tonfanau Beach, Cardigan Bay. Oak 
charcoal associated with the firesetting debris preserved 
within the ancient tips subsequently provided a date for this 
working of between 1890-1630 Cal BC. The Bronze Age mine 
workings appear to consist of a connected string of shallow 
pits up to 2.5m deep. These had been sunk following the 
clearance of a mineralized scree covering from the vein 
outcrop. The opencut was probably then deepened sometime 
during the Medieval/ early Post-medieval period.

(2) The Cors Fochno (Borth Bog) group
One of the first small mines we looked at was the mine of 
Llancynfelin near Tre’r-ddol; a site  located upon a rocky 
isthmus partly surrounded by the large peat basin of Borth 
Bog. Here several small workings consisting of shallow 
opencuts and pits exploited a stockwork of minor veins 
containing surface pockets of copper ore (Figure 6). The 
occurrence of stone tools in these workings was first mentioned 
by Andree (1922, 42), and subsequently repeated by Oliver 
Davies (1935), then by Bick (1976), although no real 
description of the sites, nor of the context of these finds was 
provided. It seems that the historical (lead) mine was pretty 
much exhausted by the end of the 18th century, whilst the 
shallow outcrops of up to 19 small intersecting E-W and 
NE-SW veins appear not to have been touched in the modern 
period. 

As a result some survey and limited excavation work was 
carried out by the EMRG in 1992. One such site close to the 
bog edge was partially excavated in 1992, and may have been 
a trial (small prospection) active for a very brief period 
sometime between 1750 and 1650 BC (Timberlake 1992 & 
1995). It seems likely this site was discovered and worked 
when the prehistoric miners followed the outcrop of a strong 
quartz vein across the island, trying it in three different places 
through the digging of metre-deep pits or small ‘scrape’ 
opencuts, all of which were subsequently identified on the 
basis of finds of stone tools. The lowest working we examined 
appears to have become completely buried by peat as water 
levels wthin the surrounding bog rose during the Medieval 
period. 

On the landward side of the bog near Tre-Taliesin the 
continuation of this same general vein system was also 
investigated by the prehistoric miners at Pwll Roman, which 
as its name suggests, was a mine recognized as being of some 
antiquity when it was re-worked again during the 19th century 
(Matthew Francis referred to this mine in 1852 as having been 
‘worked by the ancients’ and ‘recently rediscovered by a 
working miner’; see letter to the Mining Journal, 9 November 
1852). At Pwll Roman I have found stone tools that I believe 
were once associated with another ‘Llancynfelin-type’ 
prehistoric outcrop working (Timberlake 2004a). However, 
these cobbles were not found in situ; instead they had been 
incorporated into a drystone retaining wall alongside the track 
where the old tips had once been levelled for gardens. Rather 
similar tools have also been reported from the Llainhir or 
Dolclettwr Mine (R.Sugget pers. com. concerning the David 
Thomas (Cardiganshire Rural Lore) Collection and the letters 
of Mr.Tom Owen of Taliesin, 1924 (NLW David Thomas 
Collection). Clearly this area was a busy one at the beginning 
of the metal-using period. 

Another recently investigated site within this group is the 
mine of Erglodd [the name is possibly a mutation of Aur – 
glodd (= gold work)?] which lies just to the north-east of the 
village of Talybont. Overlooking the south-eastern corner of 
Borth Bog (Cors Fochno), this mine was being re-worked as 
part of the Penpompren Mines set towards the end of the 19th 
century. Around this time stone mining tools had been 
un-earthed at various locations across the site, most from 
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shallow opencast workings found at the intersections of E-W 
and N-S mineral veins close to where the richest outcrops of 
lead and copper ore had once been ‘worked by the ancients’ 
(Mining Journal 1869). 

The only visible indication of these occurrences today is a 
single opencast and series of shallow workings which is 
located to the south-east of Erglodd Farm (see Hughes 1981). 
Evidently these diggings had already been cleared out and 
sampled (though probably not re-worked) by the Victorian 
miners. Here surviving in situ.prehistoric mine spoil was 
found at the very base of one of our excavation trenches dug 
in April 2005. This deposit consisted of a very thin layer of 
fireset rock with the flakes of hammer stones and some 
decayed and discarded galena resting upon a buried ledge 
against the south side of the opencast. A charcoal sample from 
here returned the surprisingly early C14 date of 3800 +/-40 yrs 
BP, or 2340 to 2130 Cal BC (Timberlake 2006). 

Although still credible for the early exploitation of copper 
ores, this is currently the earliest third millennium BC date for 
metal mining on mainland Britain; and one contemporary (it 
would appear) with the main phase of exploitation at Ross 
Island. In fact the potential significance of this site as a source 
for the copper linked to Bell-Beaker ‘metal prospecting 
interests’ in Wales has already been noted by Fitzpatrick 
(2012, 59) (see also the Banc Tynddol (Cwmystwyth) gold 
disc find this paper), and as a result a good case can now be 
made for the further investigation of both this and neighbouring 
sites. In particular we should consider the additional 

radiocarbon dating and analysis of existing mine spoil samples.

(3) The Melindwr-Nant Silo-Rheidol valley group
Just to the north of Banc y Darren hillfort , on the opposite 
side of the Ervin Valley, is to be found the little known mine 
known as Twll y mwyn (Figure 7). Worked after 1850 in 
conjunction with the eastern part of Darren as Cwm Darren 
Mine, the original working of Twll y mwyn (archane term lit. 
‘mine pit’) was considered ‘ancient’ at the time Lewis Morris’ 
miners re-opened the old opencut rake circa 1744 and found 
evidence for it having been “... wrought before the use of iron 
was found out, and when mankind knew the use of no tools 
but stone” (see quote of Morris in Bick & Davies 1994, 37). 

When the miners opened-up the abandoned mine they found 
traces of burning and numerous stone tools, one of which 
Morris drew in the margin of his original manuscript ‘Mines 
within the Manor of Cwmmd y Perveth’ (Bick & Davies 
ibid.). He correctly recognized these cobbles as mining 
implements fashioned from beach pebbles, some of which had 
then been used as wedges, and others as hammerstones. In 
2005 we re-visited this site to undertake preliminary 
excavations at the copper-rich end of this vein. 

The old opencast is now partly filled with pools of cattle 
slurry, but on the marginally more comfortable edge of it we 
found the prehistoric mine spoil from which we recovered 
hammerstones and Bronze Age radiocarbon dates associated 
the early firesetting (Timberlake 2006). It was here in 1744 
that Morris also reported the discovery of a rich vein of the 

Fig. 6: 1992 survey of Llancynfelin Mine, Trer-ddol showing prehistoric prospection sites and mineral veins 
(S.T. & B. Craddock)
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‘finest steel-grained silver ore’ yielding up to 60 ounces of 
silver per ton of lead ore, the latter found within the bottoms 
of the old openworks just ‘nine yards deep’. 

The survival of this vein suggests that silver-lead probably 
wasn’t the ore actively sought by the earliest miners. An 
alternative explanation might be that it was drainage problems 
which caused the premature abandonment of the mine. In fact 
both Morris and later Humphries refer to the plentiful supply 
of copper ore at Cwm Darren (see Mining Journal 1861; Bick 
1976, 16-17), and in the later historic period we know that this 
part of the mine produced almost as much copper as lead. 
However, David Bick was still of the opinion that the first 
(prehistoric) miners at this site were seeking silver and lead 
rather than copper (Bick 1999, 12). It was partly with the 
intention of examining this hypothesis that small-scale 
excavations at Twll y mwyn were undertaken. One such trench 
managed to locate undisturbed prehistoric mine spoil rich in 
charcoal and stone tools, along with samples of chalcopyrite 
and the ‘steel-grained’ lead-silver ore referred to by Morris. A 
radiocarbon date of 3470 +/- 40 BP (1910 to 1700 Cal BC) 
was obtained from a single burnt wood fragment, a date which 
probably reflects the most active period of mining and 
prospection in Early Bronze Age Britain (Timberlake 2009). 
Alongside Copa Hill and Nantyreira, Twll y mwyn must rank 
amongst the largest of the prehistoric mines in mid-Wales.

In 1866 stone mining hammers were found by Captains 
Northey and Phillips whilst clearing out an old trial working 
at the Nantyrarian (Blaendyffryn) Mine at the eastern end of 

the Melindwr valley. Along with other similar items, these 
hammer stones were exhibited in a Temporary Museum held 
at Machynlleth the very same year (Arch. Camb. 1866). The 
working referred to was a small opencast which was 
re-discovered during the course of recent survey work at the 
site in September 1992. Archaeological trenches dug against 
the side of this revealed the presence of buried layers of mine 
spoil surrounding the cleared working. Whilst it proved 
difficult to distinguish the form of the tip from the natural soil 
profile of the hillside, those layers that were examined did 
nevertheless produce small pieces of burnt rock, charcoal, and 
the spalls or flakes detached from the cores of hammer stones. 
From the dating of this work it would appear therefore that 
some sort of small scale Bronze Age mining (most probably 
prospecting work) took place here between  1885 – 1735 Cal 
BC (3470 +/-60 yrs BP ); with two distinct phases of activity 
suggested (Timberlake 1995).

The mine of Tyn y fron Cwm Rheidol was re-examined by the 
EMRG in July 1996. The only reference to the discovery of 
stone mining tools at this site appears within a small hand-
written note in the margin of page 40 to Lewis Morris’ original 
manuscript for his Mines of Cwmmwd y Perveth 1744 (see 
also Bick & Davies 1994). He merely mentions the Twll y 
mwyn workings, drawing a small sketch of a typical split 
stone hammer, with the comment “..Tyn y Fron  p.60. no. 
15…”. Unfortunately, there was no further mention of these 
tools under this heading. 

The connection was destined to remain a mystery until the day 
250 years later when exploring in Cwmrheidol I found a rather 
worn stone tool within the metalled surface of the track 
leading up to the cottage at Tyn y fron. Other tools soon came 
to light eroding out of the track section cut through some 
ancient ochreous mine waste. This ancient mine debris lay 
beneath what appeared to be a shallow and once water-filled 
opencut pit cut into the top of the pyritic orebody. It appears 
that sometime after 1905, during a late re-working of the mine 
for blende, the upper part of the northernmost E-W vein was 
stoped up to surface through this pit, emptying and largely 
destroying it, but re-depositing some of these ancient tools 
within ‘modern’ mine waste downslope. Warrington Smythe 
(1848) draws a section through this lode showing a rib of 
chalcopyrite along with blende, galena and pyrite and quartz. 
This is an unusual ore body for a Bronze Age mine in mid-
Wales since most others are associated with the Typical A1 
mineralization (Bevins & Mason 1997), the latter consisting 
of chalcopyrite and galena accompanying the brown ferroan 
dolomite and quartz (Bick 1976; Timberlake 2003). The track 
section was sampled and recorded, and a date of 3640 +/-50 
yrs BP (2135-1885 cal BC) obtained from charcoal recovered 
from the fireset waste (Timberlake 1996 & 1998).

(4) The Ystwyth Valley mines
At Grogwynion Mine, Pontrhydygroes several ancient-looking 
opencuts, possibly medieval or early post-medieval workings 
for lead carried out upon small E-W veins, glance the steep 
northern side of the Ystwyth Valley just to the west of the 
main workings of the historic mine. The site was fieldwalked 
by Jamie Thorburn as part of the Ceredigion Archaeological 
Survey in 1987-1988, during the course of which two cobble 

Fig. 7: Twll y mwyn  (middle distance surrounded by trees) 
taken from Darren Iron Age hillfort and mine workings
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stone hammers were found amongst the mixed spoil and rock 
scree downslope of one of the opencuts (Thorburn 1990). No 
Bronze Age working has been identified here, and just as 
importantly, there appears to be no accompanying copper 
mineralisation. Quite possibly this is all the that remains of 
very small-scale prehistoric prospecting expedition undertaken 
upon virgin veins – perhaps just a few days of reconnaissance 
of the valley side, or maybe a totally abortive trial in search of 
copper ore (Timberlake 2002).

The best known and almost certainly the largest of these mid-
Wales mines is the Comet Lode Opencast on Copa Hill, 
Cwmystwyth; a site which lies at an altitude of 426m AOD on 
the western edge of the Cambrian Mountains. This is a good 
example of a medium-sized Bronze Age mine; one which is 
also unique in terms of its near complete survival, and lack of 
later disturbance (Timberlake 2009). On account of the scale 
of archaeological work carried out here, and its importance, 
this site is described in more detail within the next section of 
this paper.

(5) The Plynlimon – River Severn group
At the easternmost end of the 19th-century mine set of 
Nantyricket lies the small working referred to by O.T. Jones in 
his 1922 Geological Survey Memoir as Loches y Lladron 
(‘Thieve’s Den’). This was to be found some 100m downstream 
of the ‘Severn-break-its-neck’ waterfall on the north bank of 
the River Severn. Here Jones mentions an ancient opencut 
upon an apparently barren SSE-NNW vein. He also noted a 
vein of chalcopyrite and calcite crossing the floor of the river 
a short distance downstream, as well as a rather small, 
weathered spoil tip by the river, on which could be seen 
cobble tools and some traces of charcoal and burnt rock. 

Oliver Davies visited here in the 1930s, although at the time 
he rejected Nantyricket as a site suitable for investigation on 
account of the very ‘denuded nature’ of the spoil tip, preferring 
instead to focus his efforts on Nantyreira (Davies 1937). The 
newly-formed EMRG ‘re-discovered’ the site in 1988, buried 
in forestry, at which point it was photographed but not 
surveyed, but by 2012 it was lost again following clear-felling. 
However, in 2014 the probable location of this was re-identified, 
and following excavation, the base of the former shallow (but 
largely now removed) tip was uncovered, the latter revealing 
traces of burnt rock and small amounts of charcoal within iron 
pan, several samples of which have been collected for C14 
dating.

Nantyreira (or Snowbrook) Mine lies at an altitude of 500m 
AOD upon the eastern slopes of Plynlimon, and the openworks 
here are cut by the passage of the Afon Eira, a tributary of the 
River Severn. The antiquity of this mine was recognized 
following its discovery in 1859 by Captain Reynolds (Bick 
1977). As at Park Lodge Mine, the clearing out of the old 
deads revealed a number of ‘ancient’ looking artefacts 
including an iron pick (found at a depth of 60 feet), plus 
several potentially prehistoric mining implements (found at a 
depth of 40 feet); the latter included a ‘stag’s horn’ (pick) plus 
a ‘stone ball’ for crushing ore (Jones 1922). 

Because of these finds the site soon caught the attention of 

Oliver Davies and the 1935 British Association for the 
Advancement of Science Committee was set up to investigate 
ancient mining in Wales. Davies came to investigate the mine 
in 1937 and sectioned what he thought to be an original early 
tip located above the eastern side of the opencut. Within this 
he found stone tools as well as copious amounts of charcoal 
which he ascribed to the mining of lead during the Roman or 
‘old Celtic Period’. However, both here and at other sites he 
did still note some association between hammerstones and 
copper mineralisation (Davies 1937 & 1938). 

Following a visit by the EMRG in 1988 Nantyreira was 
identified as one of the most promising sites for future 
archaeological investigation. Nantyreira Mine thus became 
one of the first sites to be examined in August 1988. On this 
occasion several trenches were excavated close to the site of 
Davies’ original discovery (Timberlake 1990). Abundant stone 
tools were found, most of them selected from the cobbles 
derived from the local glacial moraine, yet collected from the 
local river bed. Abundant fragments of rock breaking and 
crushing tools as well as anvil stones lay amongst a spoil of 
fire-shattered rock rich in oak charcoal; the much greater 
amount of wood fuel perhaps due to the increased demands of 
firesetting within the considerably harder quartz-cemented 
greywacke sandstone country rocks of the Lower Van 
Formation. Two radiocarbon dates dating to between 1865 and 
1610 Cal BC and 1855--1675 Cal BC provided us then with 
some indication of the Early Bronze Age date for those 
workings now vanished within the uppermost part of the 
southern end of this c.100m long opencut (Timberlake ibid.). 

In October 2014 the same team returned to this site with the 
aim of properly assessing the full extent of the prehistoric 
working, since most of this site remained untested, particularly 
the northern end which in 1988 was in an area covered by 
forestry plantation. Some twelve 1m2 test pits were therefore 
dug to determine the presence or absence of stone tool/ fireset 
mine spoil along almost 150m of strike, most of this upon the 
eastern side, the side which evidently had been the access 
direction for most of the early working. Eight of these testpits 
provided evidence of prehistoric mine spoil, although in most 
cases this proved to be re-deposited i.e. as spoil emptied out of 
the eastern shallower side of the opencast at an unknown later 
date. However, within the northernmost testpit beyond the end 
of the opencut the tip material appeared still to be in situ., the 
latter including some large pieces of burnt wood with tooling 
marks. It now appears likely that between 1000-2000 tons of 
rock were mined here during the Bronze Age.

COPA HILL, CWMYSTWYTH

The Comet Lode Opencast and its abandonment history
After almost 20 years of excavation and fieldwork this site is 
without doubt the best known and understood of the 17 
identified (and 12 dated) Bronze Age metal mines in Britain. 
In some respects it can now be compared with the equally 
well-studied Irish mines of Mt. Gabriel and Derrycarhoon 
(Co. Cork), and Ross Island (Co. Killarney) (O’Brien 1994, 
2004 & 2013). Yet on Copa Hill, we are looking at a relatively 
undisturbed Early Bronze Age trench mine, intact within its 
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upland setting, the latter fortuitously preserved on account of 
its location on the brow of the hill and the rapidly accumulated 
peat infill and waterlogging in the opencast (Figure 8 ). In 
more recent times the partial drainage of this 40m long, 5-10m 
wide and 10m+ deep working resulting from the rising drivage 
of a shaft into its base during the late 18th-early 19th century 
has been similarly providential. This has enabled modern 
archaeological excavation to be carried out to depths of more 
than 8m free of the problems of water. As such we are dealing 
here with a happy coincidence. This is not to detract from the 
immense logistical problems associated with such a project, 
such as the undertaking of archaeology at this depth using 
shored sections, and also the carrying of all materials and 
equipment up to site by foot, a steep climb of over 200 metres 
from the valley floor.

Historically, the earliest reference to the discovery of stone 
tools within these workings dates from 1813 (Davies 1815), 
whilst Warrington-Smyth (1848) refers specifically to ‘stones 
once hafted as hammers [present] within the old copper 
working(s) on Copa Hill’. Francis (1874) also refers to the 
discovery of tools, noting their association with ‘shallow 
opencasts dug along the veins where copper ore comes to 
surface’. Not unsurprisingly this was one of the very first sites 
to be investigated by Oliver Davies in 1937 (Davies 1947). In 
1986 this mine with its turf-covered tips extending for nearly 
100m downslope of an infilled opencast was chosen as one of 
the best preserved/least disturbed sites in Britain at which to 
begin investigations. A 12.5m-long sample trench was cut 
through the central tip, revealing a depth of between 1-2m of 
prehistoric mine spoil containing layers of charcoal, stone 
hammers and mortar stones, plus fragments of copper ore, 
traces of antler tools, and large amounts of discarded galena 
(Timberlake & Switsur 1988). Three radiocarbon dates from 
this section provided the very first indications of Bronze Age 
mining in mid-Wales. Meanwhile sampling of the tips 
indicated the presence of 5000 metric tonnes of prehistoric 
mine spoil, alongside ore-crushing platforms, and possibly 
also water channels emanating from the opencast.

Between 1989 and 1999 the EMRG undertook a series of 

major excavations within the front half of the opencast 
(Timberlake 2003). One such excavation against the cliff face 
on the north side of the opencast uncovered a cave-like hollow 
or ‘mine gallery’ some 2m below present ground level. This 
had been cut through the hardened shales using fire-setting, 
whilst preserved on the walls and roof of this were batter 
marks formed through the use of the stone tools (Figure 9). 
Here a Late Bronze Age peat composed of grass, moss, twigs 
and deciduous leaves (with some trace of autumnal colours 
visible) overlay the floor level of a ledge within the Bronze 
Age mine. The mineral vein at this point had been shortly 
abandoned, presumably as it didn’t contain copper or else was 
too hard to work. Within this lay the remains of a fireset hearth 
(3460 +/- 50 yrs; 1920 – 1630 Cal BC) and a small cache of 
stone tools; the gallery being driven as a short cross-cut to 
sample what turned out to be a barren mineral vein. Meanwhile 
the smaller copper-rich veinlets encountered in between had 
been completely cleaned out of any trace of useful mineral – a 
very characteristic feature of prehistoric working.

The archaeological excavations carried out at the front of the 
opencast were extended in 1993 revealing a great depth of 
scree, silt, re-deposited (slumped) tip, organic silt and up to 
3m of mossy peat overlying backfilled timber and mine spoil 
resting upon thin deposits of Early Bronze Age mine sediment. 
These infill deposits were draped over a submerged rock 
landscape consisting of pillars and ledges left between a series 
of thin worked-out veins. Effectively the archaeological 
section cut through the 8m+ depth of peat and organic silt 
deposit filling this opencast trench has provided us with a 
complete and detailed record for the use, abandonment, 
subsequent infill and later disturbance within this mine dating 
from c.1950 BC to 1800 AD (Figure 10). In fact within the 
base of this trench could be seen a peat of Early Bronze Age 
date which had formed in situ. within the flooded bottom of 
the abandoned veins. This mine spoil-rich peat layer was 
accumulating whilst other areas of the mine were still being 
worked. It contained both tooled and burnt timber pieces 
which had been thrown down into the bottoms along with 
some of the abandoned sections of mine launder (drain) and 
stemples. Evidence here of rock cut ledges and steps 

Fig. 8: Photograph taken in the 1990s of the Comet Lode 
opencast and prehistoric mine tips on Copa Hill, 

Cwmystwyth (S. Timberlake)

Fig. 9: Roof of mine gallery worked with stone tools within 
the Comet Lode Opencast, Copa Hill (S. Timberlake)
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descending into the deeper parts of the working suggest that 
these, rather than log ladders, may have been used for access 
into the mine.

However, the most important discovery of the excavation 
accompanied the investigation of a working area located at the 
front of the opencast. Here a rock-cut channel up to 2m wide 
had been cut with a level to slightly dipping floor to assist in 
the removal of water from the working. Mining sediments 
deposited here had remained partially waterlogged, preserving 
a host of organic materials. This included fragments of twisted 
hazel (withy) rope, parts of a broken withy handle which once 
held a hammer stone, fragments of a basket thrown onto a fire 
but only half-burnt, the worn and broken ends of picks and a 
hammer fabricated from red deer antler (Figure 11), and 
finally, a unique 5 metre-long split and hollowed-out alder log 
gutter used (most probably) to carry away water from the 
inside of the mine (Figure 12). The launder itself has been 
radiocarbon dated to between 2400 and 1750 BC, suggesting 
an already long history of use in the mine before the date of its 
abandonment (where it was left still) around 1600BC. We 
know that it had been moved around within the mine, since 
traces of an earlier cut for this was evident, with its final 
position dated by the antler pick found beneath it. 

There seems to be little doubt therefore that the launder had 
been left still in situ., whilst on its sides the tooling marks of 
its manufacture using flat copper or bronze axes were visible, 

Fig. 10: Archaeological section cut through peaty 
sediments within the Copa Hill opencast (S. Timberlake 93)

Fig. 11 (Top): Red deer antler hammer-pick discarded on 
floor of entrance to prehistoric opencast and Fig. 12 

(below): Mine entrance and excavated Early Bronze Age 
alder wood launder lying in situ within Comet Lode 

Opencast (S. Timberlake)

Fig. 13: A reconstruction of the Copa Hill launders used 
for drainage and for washing ore c.1800 BC (B.Craddock)
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and in some cases well-preserved. This launder seems to have 
been just one of a series of similar interconnecting gutters 
placed here to tap spring water issuing from the rock, thereby 
channelling it away from the deeper workings below (Figure 
13). If this were the case, then the Copa Hill launder would be 
one of the earliest examples of mine drainage known. An 
additional function for this launder might have been to wash 
the crushed ore, separating the gangue minerals from the 
marginally heavier oxidised minerals such as malachite 
(specific gravity (SG  3.9), sulphides such as chalcopyrite (SG 
4.3), and the considerably denser galena (SG 7.5). Certainly 
the evidence suggests that some ore crushing was taking place 
within this area, and that alternating lead-rich and copper-rich 
waterlain sediments were being deposited here and also 
discarded.

What were they mining?
How can we be certain then that the earliest miners were going 
for the copper and not for the lead, and for the oxidised 
minerals rather than the sulphides? The answer is that we 
can’t. What we do know though is that a large part of the 
galena that was being mined was being discarded, both onto 
the tips outside of the mine, and next to the veins that they 
were working inside of the opencast. One such vein within the 
floor of this entrance area still had a stone chisel jammed into 
it and large lumps of lead ore discarded either side. It appears 
that the miners may have been chasing this vein hoping that it 
would bunch out and lead to some pockets of copper ore. 
Much more revealing was our micro-excavation of a single 
square metre of the surface of the mine tip at a point where a 
former crushing platform had been identified. Here the 
remnants of the ore which had been crushed on one of the 
small hammer/ anvil stones was present in the form of crushed 
mineral fines (grains < 5mm diameter). 

Yet amongst these were many small (perhaps < 2mm) grains 
of iron oxide (goethite). As part of our investigation some of 
these grains were sectioned, polished and looked at under 
reflected light (Jenkins & Timberlake 1997; Mighall et al. 
2000). Rather surprisingly a large proportion of this finely 
crushed and now-weathered material showed fresh unoxidised 
cores of chalcopyrite, suggesting that this was probably the 
fraction of ore mineral the Bronze Age miners were trying to 
separate and recover. However, the very fact that this was 
being crushed, and apparently then discarded, begs the 
question why? Does this just represent a loss, or does it 
represent another type of separation altogether – the separation 
of the green oxidised minerals from the unoxidised and 
difficult to process chalcopyrite, the latter present within an 
already partially weathered and oxidised ore? The answer to 
this would seem to lie in the sampling of the original ore body, 
which unfortunately has now all but been removed, very 
cleanly and thoroughly, as is so typical of these prehistoric 
works. Therein lies the problem of interpreting the ores 
worked!

Although this question remains largely unresolved, it is still 
useful to know how this particular model of exploitation can 
provide us with an explanation of why so little evidence for 
copper mineralisation can now be detected within the tips on 
Copa Hill (bulk analysis of these at surface suggests an 

average of just 680 ppm Cu), and also why we find inside of 
the mine buried sediments with much higher levels of copper 
(5200 ppm Cu) (see Jenkins & Timberlake ibid.; Timberlake 
2003). There is a reasonably convincing argument to be had 
suggesting that most of the Early Bronze Age mining activity 
in the UK was for the extraction of the easy to smelt secondary 
copper ores rather than the primary sulphides such as 
chalcopyrite (and to a lesser extent tetrahedrite, tennantite and 
chalcocite) with which these secondary ores are associated.

A more recent mineralogical analysis by Alan Williams (pers. 
com) of a sample of the small crushed mineral fraction 
collected from the surface of the Bronze Age mine tip on Copa 
Hill may lend some support to the above model. Looking at 
this sample under the microscope it was possible to detect the 
presence of secondary minerals with ore replacement textures 
suggesting that these were part of the original constituent of 
the veins when mined, as opposed to being the product of 
post-mining mining alteration taking place within the tips. 
Shown here in Figure 14 is a thin-section of a small surviving 
sample of the original ore revealing cores of native copper and 
cuprite surrounded by malachite which is replacing 
chalcopyrite. Another good example of the larger hand-sized 
pieces of ore the prehistoric miners may have encountered is 
the banded malachite which can still be found at Guefron 
Mine within the upper Severn valley to the east of Plynlimon. 
The oxidized vein outcrop at Guefron does not appear to have 
been discovered during the Bronze Age, therefore both the 
malachite and native copper were still available to those 
miners who first exploited this mine at the end of the 17th 
century, as is recorded by William Waller in the accounts of 
the Company of Mine Adventurers (Bick 1977).

How much copper?
In reality we can only guess the amount of copper ore mined 
at Cwmystwyth during the Bronze Age. Given the rather low 
grade and variable distribution of the primary chalcopyrite (at 
around 20% copper), one might calculate the quantity of 
oxidised (and hence smeltable) ore amongst this to be in the 
order of 1% or less of the total rock extracted, therefore 

Fig. 14: Microscope view (under X-polars) of malachite 
surrounding cuprite and native copper, from the Comet 

Lode Opencast tips (photo Alan Williams)
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around 50 tons, an estimate which is supported by the very 
large volume of fairly sterile mined rock now present within 
5000 tons of prehistoric spoil. Coupled with a minimum 
recovery rate of perhaps 50% after hand-picking and crushing 
(and possibly gravity separation with water), we might just be 
looking at a production of around 25 tons of smeltable 
concentrate, the latter produced over a period of a hundred 
years, or less. 

If we then take into account the sort of smelting process we 
are witnessing at Pentrwyn on the Great Orme, in which we 
see some loss of copper prill during the smelting and the 
processing of copper-rich slags and re-melting of metal, it 
would seem reasonable to consider yet further losses (of 
perhaps 25% or more) from theoretically achievable yield of 
12-15 tons. In other words, a more realistically estimate for 
this site would be in the order of 8-10 tons copper metal. The 
actual output may have been more or less than this, although 
my original estimates of just 1-2 tons (see Timberlake 1990 & 
2003), and more recently 1-4 tons of copper (Timberlake 
2009, 97) are probably now a little on the conservative side. 

Nevertheless, the current lack of proof concerning the 
mineralogy and richness of the ore, and also the (absence of) 
evidence for smelting, are issues which remain, and without 
the resolution of these, we cannot progress further. In 
particular, we need to consider whether these smelting 
installations were small and ephemeral, without structure (i.e. 
as unlined smelting pits used just once or twice), and with 
little trace of slag or other metallurgical debris, and perhaps 
therefore surviving as relatively invisible or unidentifiable 
features within the existing archaeological record (Timberlake 
2007). 

Location is another issue, and it seems possible at least that 
smelting was never carried out at the mines, this being the sort 
of activity associated with a nearby temporary settlement (as 
with the Ross Island model (O’Brien 2004)). Another option 
might be a more distant permanent settlement, or perhaps not 
at all, if the ore concentrate from these mines was traded on to 
groups of metalworkers, perhaps in exchange for metal 
objects, this being a rather more practical means perhaps for 
the pastoralist-miners to engage in the exchange economy 
networks (Shennan 1990; Timberlake 2005b). All the same, it 
seems likely that somewhere there are smelting hearths for 
Cwmystwyth ores (and those from other mines) within the 
mountainous zone - valley settlement sites of the Bronze Age 
in West Central Wales.

The Banc Tynddol gold disc
Late in the investigation of Copa Hill came the chance find of 
a Copper Age – Early Bronze Age (Bell Beaker-type) gold foil 
disc (Figure 17). This extraordinary object was discovered 
during the excavation of a Medieval lead smelting hearth 
which happened to have disturbed an earlier (and now empty) 
grave, and perhaps also a shallow and eroded burial cairn at 
Banc Tynddol, close to the foot of the copper-rich Comet Lode 
on Copa Hill (Timberlake 2004b & 2009). 

This find (which seems to be unassociated with any other 
artefacts) survives as a poignant reminder of the importance of 

this site during the Early Bronze Age, and a link perhaps with 
the earliest Beaker metal workers and prospectors, individuals 
who may have initiated the interest in copper mining in this 
part of West Wales (Fitzpatrick 2012, 59).

Exploitation strategies and a suggested social model for 
mining
The existing body of calibrated radiocarbon dates from this 
site suggests that the main period of mining at Cwmystwyth 
took place over a one to two hundred year period between 
1900 – 1700 BC. Our interpretation of this is that work was 
carried out on a seasonal basis, the archaeological evidence 
for which is suggested by the presence of strewn layers of 
hazel brushwood in the mine with good evidence for leaves 
and nuts on the branches, a likely indication that miners were 
working here during the late summer – early autumn months 
(Timberlake 2003, 61). 

Also of relevance were the excess numbers of stone tools 
found at different horizons, the surplus of these suggesting 
repeated (though not necessarily well organized or even 
regular) campaigns of mining which prompted the bringing of 
fresh cobbles from the coast (NB Craddock 1995 re. the 
mining strategy of the Inuit with respect to the Woman 
meteorite & Timberlake 2014b). In fact the earliest confirmed 
date for prospecting or mining at the Comet Lode Opencast 
appears to be 2100 BC, the location for this activity being the 
foot of the outcropping vein adjacent to what is now the 
Lateral Prehistoric Tip. Here surface collection of ore was 
followed by the mining of the mineralised cliff-face, with a 
possibility also that in pre-Bronze Age times there was some 
limited extraction of malachite and azurite for use as pigments 
(Timberlake 2004c; Timberlake 2010).

It seems probable to me that the first miners at Cwmystwyth 
were pastoralists who moved up the Ystwyth Valley from the 
coast during the summer months to graze their stock in the 
uplands. The presence of better pasture during this period 
might well afford the extended family groups time to engage 

Fig. 15: The Banc Tynddol gold disc from Copa Hill, 
Cwmystwyth found in 2002. The disc is 39mm in diameter 

(photo D. Corbet)
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in mining activities (Figure 16). Meanwhile, for the purposes 
of small-scale seasonal mining tree clearance for new pasture 
would likely meet the fuel requirements necessary for 
firesetting. At the same time, beach cobbles for use as mining 
tools could be brought up to the mine at the beginning of each 
season. These are the sorts of items which would more easily 
be transported by animals. By the same means the hand-
picked ore could be returned to the wintering settlements at 
the end of the summer. Admittedly this is not a mining-
pastoral transhumance cycle that we can actually prove 
happened, yet it does seem a sensible explanation for what 
might have. It is worth noting for instance that this coastal 
valley to mountain transhumance cycle was a lifestyle 
practiced in this part of Wales right up until the nineteenth 
century

THE BRONZE AGE ENVIRONMENT AND 
THE END OF MINING AT CWMSTWYTH

Analysis of the wood found within the Bronze Age mine 
suggests that these prehistoric miners used scrub oak 
branchwood from the surrounding hillsides for firesetting, and 
better quality oak for props and stemples. Both alder and oak 
were used for the drainage launders, whilst hazel was used for 
basketry, rope and for the withy handles used for attaching 
hammerstones. We can also trace the exploitation of these tree 
species within the pollen record, the latter showing no 
evidence for serious woodland loss, implying that mining here 
was either small-scale or of low impact, and most likely 
seasonal, yet carried out over a long period of time (Mighall 
& Chambers 1993). 

Equally significant was the small copper peak found within 
the base of the radiocarbon-dated peat profile; the same profile 
recorded within several of the cores and monoliths sampled 
across the blanket peat bog at distances of 300-500m from the 
prehistoric mine. This geochemical anomaly (of up to 100ppm 

Cu) corresponds to a probable pollution event resulting from 
mining or smelting activity which took place on this hillside 
some 3500 years ago (Mighall et al. 2002a). Deposited either 
by wind-borne dust from the top of the exposed tips, or by 
smoke from firesetting, this record of ancient metal 
contamination provides further corroborative evidence for 
prehistoric mining. It’s not for nothing that we refer to these 
rain-fed upland blanket bogs as an ‘environmental archive’ 
encapsulating the story of man’s impact in the landscape.

The end of mining came about as a result of the flooding 
which took place between 1800 -1600 BC, this being the 
result of the rapid growth of hilltop blanket peat above the 
mine, and the persistence of boggy conditions, a situation 
which might well have been initiated by tree clearance linked 
to grazing activities on this mountain plateau, or perhaps even 
by smaller-scale fluctuations in the immediately local 
woodland (oak and hazel) resulting from mining (Mighall & 
Chambers 1993). This increase in boggy conditions was most 
likely contributed to by an increase in rainfall, the latter being 
a part of a more widespread phenomenon of general climatic 
deterioration affecting NW Europe from the 2nd millennium 
BC onwards (Simmons & Tooley 1980). 

In fact the miners were already struggling with this around 
1900 – 1850 BC, at which point they attempted new strategies 
to contain the inflow of water at source, and to prevent this 
from emptying into the ever-deepening workings (by this time 
the opencast was being worked up to 10m below surface). The 
end result was that they gave up working the lower parts of the 
mine, but continued to mine the upper parts from 1800 – 1750 
BC onwards. Clearly however there were other contributory 
factor to the final abandonment of the mine, such as the 
exhaustion of the most easily won oxidised ores within the 
upper part of the veins. At depth the copper content of these 
holds up, but not in the form of oxidised ores. Below 20-30m 
the vein minerals were primary, in other words the ores below 
this consisted only of galena and chalcopyrite. The Bronze 

Fig. 16: Reconstruction of a communal mining operation on Copa Hill, Cwmystwsyth c.1900 BC (B. Craddock)
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Age exploitation would almost certainly have ceased at or 
before this point.

During the final stages of working around 1700-1600 BC the 
bottom of the opencast was left flooded. Moss started to 
accumulate, which was buried beneath some of the debris 
slumping in from above. Inevitably by 1400-1300 BC the site 
had  returned to nature, the mine hole now being half-filled 
with slumped-in tip from the sides overlain by a slowly 
accumulating peat. In fact some 4m of peat was deposited 
during the Middle Bronze Age, prior to it being capped by 
more peat during the Late Bronze Age, then by scree and 
organic silts during the Roman period. A buried soil (consisting 
of a turf and peat horizon) sealed the remaining upper 
workings during the Early Medieval period, this then being 
capped by more scree derived from the eroding walls of the 
working, and finally a layer of mining debris relating to a late 
18th century prospecting work (Mighall et al. 2002b)

Radiocarbon dating 
More than 91 radiocarbon dates recovered from excavations 
of Bronze Age mines in England and Wales have recently been 
subjected to Bayesian statistical analysis by Peter Marshall, 
English Heritage’s Scientific Dating Officer. This includes a 
series of site-based Bayesian models constructed for 

interpreting the chronology of the following sites: Alderley 
Edge, Copa Hill, Ecton, Parys Mt and the Great Orme 
(Timberlake & Marshall 2013). In addition to this an 
assessment of the fifty-eight radiocarbon determinations for 
early mining activity in Ireland have been undertaken, 
alongside site-based Bayesian models for interpreting the 
chronology of the following mines: Ross Island, Mount 
Gabriel, Derrycarhoon, Crumpane, Ballyrisode, Boulysallagh, 
Callaros Oughter, Carrigact and Milleen, and Canshanavoe 
(O’Brien 1994; 2009, 46-47 & 171-181; 2013) (Figure 17).

When constructing a Bayesian chronology, the calibrated 
radiocarbon dates form the ‘standardised likelihoods’ 
component of the model and archaeology provides what we 
refer to as the ‘prior beliefs’. This means that the radiocarbon 
dates are reinterpreted in the light of the archaeological 
information, so as to provide posterior beliefs about the dates 
we are modelling. 

The Bayesian model for Mount Gabriel incorporates 
radiocarbon dates from two areas of mine working. The 
samples are all from fragments of tools used for mining, and 
therefore have excellent taphonomic integrity. However, there 
is no stratigraphic relationship between these different objects, 
although the “prior belief” incorporated into our model 

Fig. 17: Bayesian modelled C14 dates for Irish Bronze Age mines with start and end dates for mining (P. Marshall)
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suggests that both are very lkely to be related. 

The model for Ross Island has good overall agreement 
between the radiocarbon dates and the prior information, a 
factor which suggests that this activity most probably started 
in the middle of the third millennium cal BC.  However, the 
exploitation of this mine appears to have been an isolated 
phase of activity, with more widespread small scale mining 
not occurring anywhere else (in Ireland) until the early-mid 
second millennium cal BC.

If we exclude Ross Island, the Irish mines appear to fall into 
two spatially distinct groups – the Mizen Peninsula and the 
Beara Peninsula. British mines however fall into three spatially 
distinct groups – mid-Wales (the Plynlimon area), the north 
Wales coast and north-west central England. Within Britain 
there is an 80% probability that the first mining took place in 
mid-Wales. In fact the most likely order for the start of mining 
within each of these three areas, is as follows: Mid-Wales>north 
Wales coast> north-west central England (43.3% probability 
of this).

It seems likely from the combined data for Britain and Ireland 
that following Ross Island the earliest dated mining activity 
took place in mid-Wales. The current analysis also provides a 
likely order for the start of mining activity within these five 
identified areas i.e. Mid-Wales> north Wales coast> north-
west central England> Mizen Peninsula> Beara Penisula = 
31% probability. By way of contrast, the recent re-analysis of 
the Great Orme radiocarbon dates suggests that mining began 
there around 1700 BC, yet had its most active period around 
1500-1300 BC, when most of the copper was being produced.

SOME COMPARISONS BETWEEN BRITAIN 
AND IRELAND – SOME BRIEF AND QUITE 
PRELIMINARY OBSERVATIONS ON THE 
FIELD EVIDENCE 

Geological setting, form of workings and ore deposits
The geology of the Ross Island deposit and copper mine has 
been comprehensively covered in O’Brien 2004, yet the form 
of the Western Mine workings as low shallow open fireset 
galleries within Carboniferous Limestone is very different 
from the open pit type workings of the Blue Hole, the latter 
most closely resembling the surface workings we find within 
the top of the sulphide orebody mined during the Bronze Age 
on Parys Mountain, and perhaps also at Tyn y fron and at 
Panteidal in mid-Wales. However, the most striking difference 
between the above sites is probably in the respective size of 
the ore bodies removed, each of these consisting of either fully 
or partially oxidized copper. 

However, in all cases the ores would seem to be polymetallic, 
with both iron, zinc and lead sulphides accompanying the 
copper, and with significant amounts of pyrite to initiate 
oxidation. Nevertheless, at Ross Island the ores contain the 
arsenical fahlerz mineral tennantite alongside chalcopyrite, 
and it is most probably the former mineral (and/or its oxidation 
products) that is the ore exploited during the Bronze Age 
(O’Brien ibid.; Ixer & Budd 1998; Timberlake 2014b).

The other eleven smaller ‘primitive mines’ identified upon the 
Ivereagh, Beara and Mizen peninsulas all lie within the 
mineralized copper bed deposits of the Devonian Old Red 
Sandstone; most but  not all of which have a part-syngenetic/ 
epigenetic genesis. Because of the nature of the bedding-
control and the very localised enrichment on joints/faults/ and 
quartz veins we find the shape of these workings commonly 
affected by small antiforms and synforms (such as in Mine 
no.3/ 4 on Mt. Gabriel), as well as by the dominant downward 
dip of the beds. As a consequence these largely fireset 
dominated profile-type workings driven into competent and 
poorly cleaved metasandstones frequently end up as groups of 
one to three interconnected and short shallowly-inclined 
opencast drifts. Most of these workings are just a few metres 
long, but sometimes they develop the classically arched 
profile of fireset mines (see Tooreen primitive mine: Figure 
18). 

Most however share little resemblance with the similarly-
sized small mines and prospection sites in England and Wales, 
the majority of the latter occurring within well-cleaved Lower 
Palaeozoic slates or thinly-bedded turbidites (greywacke 
sandstones and shales). These rarely preserve such ‘fireset 
profiles’ due to the original type of fire breakage or spalling 
which takes place, as well as to the effects of later frost 
shattering. Only within the deeper-buried galleries (such as we 
find on Copa Hill: see Figure 9) do we find anything similar, 
although these ‘galleries’ never seem to take the form of ‘fire-
set tubes’ (Figure 19: Mt.Gabriel); but instead is created 
mostly by ‘roof-pecking’ using stone tools. Perhaps the closest 
parallel with the Irish ‘primitive mines’ can be found in the 
small bedding plane adits present within the similarly shallow-
dipping Carboniferous Limestone beds upon The Lumb at 
Ecton in Central England (Figure 20). 

All the same, the working of the latter was probably undertaken 
mostly through rock wedging, though firesetting may also 
have aided excavation. Examples of fireset adit workings 
driven on mineralized quartz veins can be found amongst the 
primitive mine trials in SW Ireland (for instance at St. 
Crohane’s Hermitage: Figure 21), but it is only the Late 

Fig. 18: Tooreen primitive mine, County Cork, April 2014
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Bronze Age mine of Derrycarhoon which resembles to any 
degree the vein-opencut trench mines of mid-Wales. The latter 
with its shallow square and slightly undercut profile (Figure 
22) finds its closest parallel with the northerly extension of 
Nantyreira Mine in mid-Wales examined in October 2014. In 
fact some 90% of the Bronze Age mines in Wales consist of 
some form trench mine or shallow inclined drift opencut 
driven upon the surface outcrop of a vein, the larger mines 
typically being excavated on intercutting/ parallel veins or 
stockworks, with underground galleries a phenomenon of 
mines in karstic limestone, the Great Orme perhaps being 
unique.

Discontinuous low-grade disseminations of the relatively 
enriched copper sulphides (bornite, chalcocite, covellite, 
tetrahedrite/ tennantite) are most likely the minerals responsible 
for the malachite showings sought within the ‘primitive mine’ 
trials upon the Old Red Sandstone copper bed outcrops of 
south-west Co. Cork and Kerry (Ixer & Budd 1998). This 
contrasts with the malachite and goethite vein oxidation 
products found within the surface outcrops of chalcopyrite 
veins in shale, sandstone and limestone rocks (e.g. Great 
Orme, Cwmystwyth etc), or else the upergene copper occurring 
beneath the gossan of massive sulphide deposits such as at 
Parys Mountain 

Preservation and artefacts
The very small-scale nature of archaeological excavation 
undertaken at most mines may help to explain why so few 

Fig. 19: Mt. Gabriel, Cork- Mine no.5 (S. Timberlake)

Fig. 20: A possible Bronze Age mine entrance on The 
Lumb, Ecton Hill (S. Timberlake)

Fig. 21: St. Crohane’s Hermitage, Kerry, April 2014

Fig. 22: A flooded excavation slot within one of the trench 
opencuts at Derrycarhoon, Co. Cork (S. Timberlake)
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Other artefact fragments for comparison include the twisted 
loops of hazel withy found at Mt Gabriel and Derrycarhoon, 
and the examples from Copa Hill, Cwmystwyth (Figure 25). 
These have been interpreted as being either the ropes for tying 
onto a baskets (Timberlake 2003), or as handles for 
hammerstones (O’Brien 1994, 151-152; 2013). Meanwhile 
alongside the wooden steps and wooden props found within 
Mine no.4 on Mt.Gabriel, there was a wooden pick (ibid. 
2013, 148-149), similar fragments of which were Copa Hill. 
Like the stone tools gathered from the coast and just barely or 
not modified for use as hammerstones, these tools form part of 
a utilitarian mining technology simultaneously developed to 
suit the environment(s) in which they were used. 

CONCLUDING COMMENT

Primitive (prehistoric) mining in SW Ireland and Wales using 
fire, stone, and wooden tools reflects the continuation of what 
is effectively a stone age technology employed in the earliest 
extraction of ores, and the production of metal. In general 
terms the stable ergonomics of stone tool use pre-dates the 
arrival into general circulation of bronze in such abundance as 
to become expendible as tools; this is particularly the case 
where it is those individuals of modest status who are 
undertaking the mining (Shennan 1999). This appears to be 
the situation throughout the British Isles and Atlantic Europe 
right up until the Middle Bronze Age – Late Bronze Age 
expansion in metal production. 

Fig. 23: Fragment of alder shovel from Mine no.3. Mt. 
Gabriel (drawing reproduced from O'Brien 1994)

mining tools or other artefacts are available for study and 
comparison. For instance, the majority of SW Ireland 
‘primitive mines’ occur within blanket-bog covered terrains, 
and as such will include water-filled and peat-covered 
workings potentially rich in organic mine debris and the 
remains of wooden tools, as was found at Mt Gabriel during 
the archaeological excavation of just two out of the 30 known 
mine adits (O’Brien 1994). From the latter excavations (of 
Mines 3/ 4) came the burnt remains of a short-handled alder 
wood shovel (Figure 23) of a design not that dissimilar to the 
shovel (Figure 24) recovered from the pit workings at 
Brynlow, Alderley Edge in 1874 (Garner et al. 1994). Both of 
these tools have survived, and are available for further study. 

Fig. 24: Oak shovel found at Brynlow Mine, Alderley Edge 
in 1874 (photo courtesy of The Manchester Museum)

Fig. 25: Hazel withy tie or rope from floor of prehistoric 
mine entrance, Copa Hill (S. Timberlake)
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