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Looking at his handout of the BGS map of the UK, Chris began ‘his alternative view’ of our geology 

by highlighting the complex surface geology of most of the UK and by stressing how much more 

complicated it becomes ‘going down’. Why so complex? Many rock types, a timespan of 3 billion 

years but mainly because it is made up of parts of tectonic terranes from numerous plate collisions 

over time. 

 



 
 The 9 main terranes in the UK. (from ref 1, Hunter and Eastrbrook) 

 

He now introduced the basics of plate tectonics and the types of plate margins – constructive 

at ocean ridges, destructive with subduction, and ophiolite where one plate thrusts over another. 

Ocean floors are primarily basaltic with a maximum age of 200 million years, whilst continents are 

mainly granitic originally and up to 4 b.y.a. 

 



 
  Constructive      Destructive   

    Ophiolite 

 

Evidence within the UK for plate margin features includes volcanic, metamorphic and igneous rocks. 

Chris then took us on a reality tour of locations whose origins lay in tectonic activity 

 

1. Earliest rocks in NW Scotland near Laxford Bridge cover one third of geological timescales eg 

gneisses with basaltics and granites including pegmatite up to 2.8 b.y.a., basaltic dykes 2.2 b.y.a. 

and megastatic veins 1.5 b.y.a. 

 

 
 Laxford Bridge  

 

2. Rodel moon rock on the island of Harris is from an island arc of 2.5 b.y.a. 

 

3. Stanner Rocks near Radnor – gabbro, a mantle rock with similar chemistry to basalt, dated to 

700m.y.a. 

 

4.Charnwood  – 600m.y.a. slates from the volcanic ash of an island arc. 

 

5. Gullet Quarry, Malvern Hills – very distorted from a complex of plate collisions with an estimated 

depth of 19,000 feet. Nearby Clutters Cave  isolated basaltic pillow lava surrounded by granite. 

 



 
Gullet Quarry, Malvern Hills 

 

6. Mona complex, Anglesey  – very complex thrusted material from an ophiolite. Defined as a 

segment of ocean crust and mantle tectonically exposed on land by obduction [over thrust] usually 

when an ocean basin closes. 

 

7. Llanddwyn Rocks, SW Anglesey – distorted ocean floor basalts with serpentine and jasper. 

 

8. Gwna Complex – This is a melange of massive rock clasts caught in a subduction zone. 

 

 
  Gwna Complex 

 

9. Newborough Rocks – pillow lavas ie basalt rapidly cooling on exposure under water. 

 

10 Anglesey Blueschists – only found in volcanic island arcs. 

 

Chris now returned to Scotland to explain the triple effect of the Caledonian Orogeny in Ordovician 

times where the Laurentia, Baltica and Avalonian plates interacted over 100 million years.  

 



 
      Caledonian Orogeny 

 

Evidence on the ground includes: 

 

1. Shetland – a N/S orientation over 80 miles with several major faults eg the Great Glen fault. 

 

 
     Shetland geology 

 

2. Unst and Fetlar  – an ophiolite complex with mantle peridotite, serpentine and talc, together with 

pillow lavas and gabbro. 



 

3. Norwick Beach  – with serpentine and adjacent crust material. 

 

4. Moho Quarry – with both the petrological [ie chemical] and geophysical boundaries between the 

crust and mantle. 

 

 
 Moho Quarry 

 

5. Unst Rocks  – with serpentine and a working talc quarry. 

 

Highland Geology – Key features from 1500 mya are Lewisian series of metamorphosed, igneous 

and sedimentary rocks in tectonic slices from Cape Wrath to Skye from Laurentia, Moinian Rocks, 

Dalradian Series from Baltica and the southern Uplands from Avalonia. 

 

 

 Highland Geology 

 

1. Moine Rocks 

 

2. Dalradian Series 

 

3. Map of metamorphic zones 

 



 
  Map of metamorphic zones 

 

Isle of Man – distorted rock on beach  may be an Iapetus suture. 

 

Lake District – massive slate volcanics of Wasdale  are evidence of a subduction zone. 

 

Snowdonia massif  – also products of a volcanic system. 

 

Ballantree Complex of SW Scotland is another ophiolite. 

 

1. Downan Point  – Ordovician basalt pillow lava. 

 

2. Bennane Point  –  altered serpentine with jaspers derived from siliceous radolarians living on 

plankton. 

 

Lizard geology – an ophiolite lying south of the Lizard boundary fault Mantle rocks including 

Kennack gneisses, serpentines and huge clasts [similar to those in the Anglesey menage] up to 1k 

long which had fallen into the subduction zone. 

 



 
  Lizard geology 

 

The Variscon Orogeny  caused the Lizard thrust and also the multifolding across Cornwall. It dates 

from about 370 to 290 m.y.a. and the impact extended across Europe. It was caused by the African 

plate colliding with the American/ European plate. 

 

Cornwall granites  – 30 m.y. between the oldest and youngest. Subduction zone to the south.  Tors   

are a product of periglacial weathering. 

 

Millook Haven – classic chevron folding of deposits of sandstone/mudstones that had already been 

turned upside down. 

 



 
Millook Haven 

 

Pembrokeshire – more Variscon e – w folding. 

 

High Force  – with dolerite Whin sill up to 80 feet thick and covering 5000sq.miles. May have been 

triggered by crustal extension. 

 

Arthur’s Seat, Edinburgh  – volcano with vents such as Lion’s Head. 

 

Pangaea  – showing the potential breakup 200 m.y.a. of this super-continent. 

 

 
 

Fingal’s Cave –columnar basalt 61-62 m.y.a from the start of the Atlantic breakup. Also at the Giant’s 

Causeway. Plate margin about 100 miles to the west.  Later development on continental margins 

with volcanoes in Rockall, Skye and in Northern Ireland, granite intrusions in Arran and on Lundy.  

The Hebridean igneous deposits were on the scale of the Siberian Trap or the Indian Deccan. 

 



 
  Fingal’s Cave 

 

Alpine Orogeny – the final crunch 50 m.y.a. With an impact across the world from Europe via Turkey 

to Tibet and on through the Phillipines to New Zealand. Impact seen at Lulworth Cove and on the 

Isle of Wight 

 

 
Alpine Orogeny 

 

The Future – plate movements will continue. A look to 50 m.y.ahead with possible new Mediterranean 

mountain range and to where the world’s continents might have moved to. 

 

A restive world indeed – especially from a GB firing line perspective. 

 

At question time, Chris was asked to recommend a book about the tectonic terranes in the UK. This 

was his answer: 

Ref 1: The Geological History of the British Isles, Arlene Hunter and Glynda Eastebrook. From the 

Open University. 

 

Jim Handley     16 11 16 

 


