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Rob Vernon: his career began in deep coal mining. He then went to Bradford University 
with an interest in the mining of metalliferous minerals. Most recently his interest has 
been piqued by geophysics, having received a magnetometer for Christmas.  

 

Rob’s lecture was delivered under 6 main headings: 

1. The geology of North Wales 
2. The formation of minerals 
3. What constitutes a lode 
4. Copper and Gold mining – history 
5. Lead mining 
6. Parc mine, Betws-y-Coed 

 

1. The geology of North Wales 

Rocks represented from the stratigraphic column range from the Pre-Cambrian to 

the Jurassic and Tertiary  

Jurassic 

Triassic – Sandstone 

Carboniferous – Anglesey and Flintshire: Limestone, Millstone Grit, Coal Measures 

Devonian – Anglesey 

Silurian 

Ordovician – greywackes (sandstone and mudstone) 

Cambrian – Harlech Dome and near Bangor 

Pre-Cambrian – Llyn Peninsular and Anglesey 

 

 

 

 

 



2. Minerals 

The principle mined minerals were coal, gold, lead and copper. 

 

Gold was recovered from 2 main mines Clogau and Gwynfyndd.  

Copper has been mined in Parys Mountain Anglesey, Great Orme Llandudno, the 

flanks of Snowdon and towards Porthmadog. 

 Lead has been found in isolated pockets in both the Ordovician and Silurian rocks. 

The main belt of lead mining associated with the Carboniferous limestone beds at 

the eastern edge of Wales, with some being displaced by the Bala Fault.  

Slate, although not a mineral, was mined from the Ordovician rocks of Bleanau 

Ffestiniog and 3 other sites. 

 

3. What constitutes a load (term used by miners), or vein (term used by 

geologists), of metal ore in the earth. 

The mineral veins in North Wales have their origins in hydrothermal activity. Heat 
generated in the interior of the Earth creates molten rock which rises to the Earth’s 
surface either from volcanoes or as mineralized magma which makes its way 
through joints and faults. Mineralization types occur at higher temperatures with 
greater depth. 

Shallow deposits  epithermal  0 - 200ºC 

Medium deposits  mesothermal  200 - 300ºC 

Deep deposits  hypothermal  300 - 500ºC 



 

A vein or lode is an ore body that is disseminated within definite boundaries in 
unwanted rock or minerals (gangue) eg. galena, pyrite, calcite, and quartz. 

Two types: 

 Fissure veins 

 Ladder veins 

Fissure veins 

The most numerous and important type and the earliest described bedrock deposits. 
They are tubular, with two dimensions much greater than the third. Formed in two 
stages. Sometimes greatly separated in time; first the fissure is formed and then it is 
filled with ore. There are several varieties of veins: simple, chambered, dilation, 
lenticular, sheeted and composite. 

Ladder veins 

Short, rather regularly spaced, roughly parallel fractures that traverse dikes from wall 
to wall. Their width is restricted to the width of the dike, but they may extend great 
distances along it. 

In the north the veins are known as Alpine fissure type, or Mississippian (named 
after a number of such deposits along the Mississippi river) and are associated with 
the limestones of Flintshire. 

The fissure veins are worked by shafts; these are vertical or near vertical tunnels 
excavated from the top down, where there is initially no access to the bottom and 
deeper pumping shafts. 



An underground minor connection between levels is known as a winze. When 
worked upwards from a lower level it is usually called a raise; and when sunk 
downward from a higher level it may be called a sump. 

Where an entrance to a mine is horizontal or nearly horizontal it is known as an adit. 
Adits can be used to enter a mine, drain water, ventilation and extract minerals. They 
are also used to explore for mineral veins. Where a leached zone occurs above a 
water table it can often be the site of an enriched mineral zone. Whereas areas in 
the upper, exposed part of a deposit or vein can often be intensely oxidised, 
weathered or decomposed rock and is known as gossan. 

 

4. Copper and Gold mining – a history. 

The history of mining in the North West can be reconstructed using evidential 
archaeological finds and industrial buildings that remain. 

Bronze Age 3200-800 BC. Mining implements - stone hammers were found at 
Llandudno. Antler picks. Remains of wooden water leats used to divert water found 
in Central Wales. 

Iron Age 800-50BC. Iron slag discovered at Bryn-y-castell hill fort. 

Romans 50BC-400AD. Flintshire Latin inscribed lead ingots. Anglesey – worked 
copper ‘cakes’. There was a good relationship between the Romans and their 
technology and the north-west tribes who mined.  

Middle Ages. Monasteries influenced mining activities in the north-west. During the 
Reformation 1536-40 there is evidence of smelting at Tintern Abbey. Other mining 
involved building stone extraction. Lead was required for monastic windows to hold 
stonework together. Lead was mined locally at the head of Swaledale and in the 
Peak District by Cistercian monks. Techniques employed by Medieval miners 
involved narrow climbing shafts used to reach coffin levels  These were hand- picked 
(named after their shape), and were found in mines prior to the late 19th Century. 
The tools used for this type of extraction were the hammer and gad. These are still 
used today as the symbol for mining or mines on many maps, shown as an X sign. A 
stow or windlass was used to get the ore up to the surface. 

Towards the end of the medieval period water wheels were used to drive rag and 
chain pumps. This is evident at the Halkyn Mountain, as is a horse whim with whim 
circles worn into the rocks below. 

The Industrial Age. Steam engines mechanised ore dressing, rollers and crushers, 
jigs and round buddle settling tanks are still found as evidence of the ‘new’ 
technologies. 

Gold mining. 

Gold mines are particularly associated with the Clogau shales, a source of gold. 
Gold is often associated with quartz, which requires a special method to break up the 
rock called a stamp mill. 

 

 



Copper mining. 

Mined around Snowdonia eg. Britannnia Mine on the Miner’s Track at the base of 
Snowdon. Evidence of mining are the mine buildings and waterwheel. At Parys 
Mountain, Anglesey the copper was deposited from hydrothermal vents, which in 
turn was buried and mobilized. Anglesey Mining Company is still exploring in this 
area. 

5. Lead mining. 

Small pockets of lead have been worked near the Llyn Peninsula, the Gwydyr 
Forest, Flintshire and Denbighshire. Central Wales was the largest producing area 
with a high percentage of silver in the lead. 

Archaeology connected with the lead mines: 

Engine houses at Halkyn Mountain.  

The Milwr Tunnel. In 1818 a deep drainage was begun 55m above sea level. By 
1896 the drainage levels went from sea level to a tunnel, giving less distance to 
pump water. 

 

1885 Pantgywn Mine accident. Three lives were lost due to the inadequacy of mine 
mapping at the time. 

 

 

 



6. Gwydyr Forest lead and zinc mines.  

Lead mining from Principle Lode has taken place on this site since the time of the 
Dissolution. Ore dressing/crushing and washing areas, plus stopes and shafts are 
evidence of this early mining. In 1888 Parc mine deposits were recovered from the 
hanging and foot walls. By 1969 the Principle Lode was completely extracted and the 
mine was closed in 1977. 

 

The peak of Welsh lead mining was in the 1860’s with 1400 tonnes extracted. By the 
end of the 1800’s Broken Hill Mine, Australia was producing so much lead it 
effectively closed the industry in Wales. 

Any future extraction is focussed around Parys Mountain in Anglesey. 

 

 

 


