
Day 4 – Thursday 10th September 

 

Today we focused on 3 contrasting locations: 

 

 The coastline adjacent to Cemlyn Bay 

            

 Parys Mountain and Amlwch 

 

 Red Wharf Bay. 

 

Cemlyn Bay 

 

The emphasis here was on the Gwna Group melange which are the youngest rocks in the Monian 

Supergroup. Laid out in front of us were 3 parallel deposits – volcanics, melange and carbonates: 

 

 
 

Rosemary described the 4 different types of melange. 

 

1. Tectonic – monolithic and in one direction.  Formed from the same plate and with one lithlogy 

i.e. similar rocks. She used the analogy of a pile of trays piling up against each other. In this case 

formed of wedges of sediment from the oceanic plate being forced up over each other. 

 

2. Tectonic – polylithic with clasts of various types mixed together. Here unstable sediments 

crumbled into the basin beneath. Whilst the shoulders of the basin were being uplifted, rocks were 

spalling off the margins.  Sometimes there may have been a catastrophic trigger.  Deposits may 

include some exotics e.g. rhyolite. This is what we had here. 

 

One hypothesis is that this came about as part of the opening and closing of the Iapetus Ocean 

basin.  Subsequent creation of the Atlantic Ocean has left similar deposits in the Newfoundland area 

of Canada. 

 

3. Diapirism – again polylithic. Here massive energy from the subduction processes has forced 

pressurised mud along bedding planes and out into the sea.  The characteristic feature is that the 

mud spreads out radially and so the resulting deposits always have the cleavage and sorting of the 

melange clasts in a radial pattern, whether over 10 metres or 10 kilometres. 

 

4. Modelled – here the essence is high grade metamorphism generated within mantle circulation and 

underplating. Features broken clasts [and hence not here] 

 

Looking north east across the bay Rosemary picked out 2 features. The first was a contorted 



quartzite deposit with 97% quartz content. Originating from sand this was transformed into feldspar 

before being metamorphosed into quartzite. 

 

The second was the so called White Lady: 

 

 
 

This is a mega clast of dolomitic limestone with average dimensions of 250m by 1k. Has been 

worked to produce lime. Fascinatingly it contains stromatolites which have been recently dated 

[based on its strontium decay] to 800 to 820 MYA making that clast one of the oldest in the UK. It 

also contains a form of calcite fabric known to predate the first Ice Age. Similar rock has not been 

found in the UK before. Rosemary stressed that this rock is the 'oddity' and is like one grain of sand 

on a beach – in other words the melange as a whole is significantly more recent. 

 

We then moved a few hundred yards along the cliff to view an Ordovician mafic dyke intrusion into 

the melange: 

 

 
 

 

The dyke has clearly been more easily eroded than the surrounding rocks. 

 

Note – by the cliff top path there is a series of display columns topped with information and 

samples of different rocks. We did not have time to examine them but we did take quick photos!  



 

 
 

 

Parys Mountain and Amlwch 

 

We first visited the Copper Kingdom Museum on the quay of the harbour in Porth Amlwch. This 

harbour was where the extracted copper ore was exported to e.g. Lancashire and Swansea for 

smelting. The building now housing the Museum was a copper bin i.e. a storage facility for the ore 

which was tipped into it from a road above. 

 

The building and museum is now owned and operated by the Amlwch Industrial Heritage Trust. We 

were given an introduction explaining how the earlier hamlet rapidly grew to a population of 5000 

[with 300 licensed houses] Sadly the overcrowded conditions with perhaps 10 people sharing a one 

up one down led to outbreaks of dysentery and cholera. Swansea likewise grew on the back of the 

availability of coal for smelting and became known as 'Copperopolis'. Much of the demand for 

copper was from the navy for 'copper bottoming' their boats. 

 

We had an hour to look round the museum and do commend it for a visit [whether or not you are 

into geology!] 

 

We then drove to the top of Parys Mountain [at a mere 147m high!] to meet our guide Dr. David 

Jenkins from Bangor University. His comments unfolded as we walked around the massive 

opencast site which, with its absence of vegetation [except for purple flowering heather], is more 

like a scarred First World War battlefield. These notes reflect the order of his comments. 

 

1. From its start in 1768 this location soon grew to dominate world supplies and prices for copper. 

At its peak about 4000 people worked in the copper extracting or associated trades. The area had 

been worked in the Bronze Age 4000 years ago which is an aspect researched by Dr Jenkins. They 

used a bell pit system down to 100 feet from the surface and used other harder pebbles as hammers 

to hand crush the ore bearing rock. Strangely, although the Romans had a fort at Holyhead, there is 

no evidence they actually worked the copper deposits here.  Map references to Roman shafts 

actually relate to Bronze Age remains. 

 

2. The vivid range of colours is from banded rhyolite, a very acidic rock. Yellow, oranges and 

browns derive from iron pyrites: 

 

Purple patches are where there were small smelting sites locally. 

 

3. We passed some of the precipitating ponds: 



 
 

 Here water rich in dissolved copper sulphate was held. Iron was thrown in and, from the process of 

iron replacing the copper, copper was precipitated out. Despite only having 70 parts per million of 

copper sulphate in the water, the process realised 60/70 tons of copper per year. 

 

4. For visitors there is an excellent viewing point [in the shape of a human eye] [632] on the south 

lip of the 'Great Opencast': 

 

 
 

 

The outlook is very impressive – probably nearly half a mile long and 300/400 yards wide. 

 

 5. Geologically these are the only Silurian rocks on Anglesey – though close to the Ordovician 

boundary. [634]Volcanic activity triggered lava flows on the sea floor with the copper coming from 

black smokers as bedded deposits. 



 
 

 This contrasts with the vertical veins in Cornwall from hydrothermal sources. Some 100m years 

later the Variscan Orogeny triggered folding and tilting. Here deposits align north to south and the 

beds reverse themselves in the two arms of a syncline.  

 

 
 

 

 

The whole area may later have been covered by chalk but no evidence of this survives. 

 

6. Until about 20 years ago there was a lake in the bottom of the site. This had a PH value of 3 i.e. 

quite acidic. Within the mountain there was a drainage pit about 300 feet down which was 

controlled by sluices and a dam to direct water into the precipitating ponds.  It was estimated that 

since working ceased about 240,000 cu. m. of water had dammed up. This was inherently unstable 

with the calcium in the concrete of the dam being attacked by the acidic water. The fear was that the 

dam would be breached and the water would be released like a bomb through Amlwch. Warnings 

were passed to the County Council and the Nature Conservancy Council and eventually the lake 

was drained and the dam removed at a cost of £3m. 

 

7. Early maps showed the site operating by 1800. Initially the open cast techniques involved 

working the sides from overhanging wooden platforms using pick axes and shovels plus some 

gunpowder. Extracted ore was taken down to Amlwch by wagon. There was a second opencast site 

to the east of the main one. 

 



8. The focus gradually shifted to deep mining techniques with shafts up to 1000 feet deep and over 

40k of passages. Today only about 20k are accessible due to flooding. There were 2 mines – Mona 

and Parys – operated by 2 companies. In 2008 the Amlwch Mining Co. sank an exploratory shaft 

with 2k of passages looking for zinc and copper. It proved uneconomic to pursue relative to world 

prices. 

 

9. There are 2 sites where management buildings once stood. From their ruins lime from their 

mortar has neutralised the acidic soils allowing a range of plants to get a green foothold. Elsewhere 

only heather is happy: 

 

 
 

10. Again nature has adapted to the conditions. There is a local bug in the water which is unique to 

Anglesey. Inside the passages jelly bacterial growths hang down like thin stalactites. These have 

grown since the mines closed and have the nickname 'snot'. 

 

11. At the north end of the opencast stands the remains of a windmill – now adapted as a visitor 

display point. 

 

 
 

This was built with the aim of providing supplementary energy via an external mechanical link for 

operating a beam engine. Closed soon afterwards.  Did it ever work? 

 

12. At one point we crossed a new footbridge. This cost £40,000 and was built of stainless steel 

with acid resistant concrete. 

 



13. One noticeable rock outcrop is called the 'Belfry'. 

 

 
 

The suggestion is that this was where a trumpet was sounded to mark the end of a shift. 

 

14. The Parys Underground Group do take parties underground. I can confirm it is well worthwhile 

despite the 'snot'! 

 

Red Wharf Bay 

 

This moved us into the Carboniferous period. 

 

Initially the chemists in our group had a challenging discussion with Rosemary. This arose from 

thinking about the increasing degrees of metamorphism encountered as a tectonic plate subducts. 

Thus as basalt or oceanic crust subducts [or ‘goes down the tube’!] the mafic rock experiences 

higher temperatures and greater pressures causing the original protolith to be recrystallized. Thus 

blue schist originates with medium grade mafic ocean crust being baked at 200 to 500 degrees C at 

a depth of 15 to 18k. The characteristic blue colour derives from the presence of the mineral 

glaucophane. The resultant schist has a lower density so through relative buoyancy comes back up 

the tube. Two points were stressed. One was that the chemical changes are a continuum with 

different minerals occurring at lesser or greater degrees of metamorphism. The other was that the 

result is still an igneous protolith or, for the non-chemist, apple pie never becomes cheese pie when 

baked! 

 

We moved to our first cliff line location where we established that we had St David's sandstone 

overlying limestone: 

 

 



 

 

 

The sandstone was seen to be the right way up –  with a regular flat top but with an irregular base 

where it had infilled onto an eroded surface beneath. The limestone having formed in water had 

been exposed to subaerial erosion over some 1000s of years creating the first stages of a karst type 

landscape with small clints and grykes. These had been filled with the sand probably in a marine 

environment. The overall exposure showed the dynamic nature of probably 4 cycles of changes in 

sea level and their consequences. 

 

The second cliff exposure was a cave with a story which Rosemary guided us into unravelling. As 

our images show we have a cave shape [673] with a plug infill hanging within its upper section: 

 

 
 

In simple terms the initial limestone had been eroded to give a basin shape. This filled with sand 

which was cemented together into a plug with a rounded base from the shape of the limestone basin. 

Subsequent erosion of the limestone has created a void below the suspended plug. Other features 

included Chert deposits in the limestone. 

 

Our final stop was further along the beach and up onto the exposed surface of the limestone 

pavement: 

 

 



 

 

 

 

 

Here we found a fascinating extensive set of sinkholes filled with sandstone plugs: 

 

 
 

Some plugs were still fully in situ, others were in various stages of erosion. Absolutely fascinating 

and a great place at which to complete our fieldtrip to Anglesey. 

 

We retreated back along the beach and met up to express our very grateful thanks to Rosemary: 

 

 
 

She had fully met our criteria for a fieldtrip leader with her knowledge, her enthusiasm and her 

ability to put it over and in so doing gently to make us think more deeply about what we were 

looking at. We wish her well in completing her PhD on the Gwna Melange. 

 

 


