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Seismographical research shows the crust of the Earth below Great 

Britain is from 27 to 35 km (17 to 22 miles) thick. 

The oldest surface rocks are found in north west Scotland and are more 

than half as old as the planet. 

These rocks are thought to underlie much of Great Britain (although boreholes 

have only penetrated the first few kilometres), but next appear extensively at the 

surface in Brittany and the Channel Islands. 

The youngest rocks are found in south east England.

https://en.wikipedia.org/wiki/Seismology
https://en.wikipedia.org/wiki/Crust_(geology)
https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Great_Britain
https://en.wikipedia.org/wiki/Scotland
https://en.wikipedia.org/wiki/Age_of_the_Earth
https://en.wikipedia.org/wiki/Great_Britain
https://en.wikipedia.org/wiki/Brittany
https://en.wikipedia.org/wiki/Channel_Islands
https://en.wikipedia.org/wiki/England


Bedrock and past volcanism

The bedrock geology consists 

of a complex mix of generally 

older metamorphic rocks 

overlain by varying sequences 

of sedimentary rocks, into both 

of which igneous rocks have 

been intruded at different 

times. 

https://en.wikipedia.org/wiki/Metamorphic
https://en.wikipedia.org/wiki/Sedimentary
https://en.wikipedia.org/wiki/Igneous


Kilve-Lilstock coast, showing sedimentary rock layers 

and current coast erosion
(photographed on 23 March 2018)



The complexity of Great Britain's geology is due ultimately to its being 

subject to a variety of plate tectonic processes over a very extended 

period of time. 

Changing latitude and sea levels have been important factors in the 

nature of sedimentary sequences, while successive continental collisions 

have affected its geological structure with major faulting and folding being 

a legacy of each orogeny (mountain-building period), often associated 

with volcanic activity and the metamorphism of existing rock sequences.

https://en.wikipedia.org/wiki/Plate_tectonic
https://en.wikipedia.org/wiki/Orogeny
https://en.wikipedia.org/wiki/Volcanism


Influence of volcanoes on geology of Britain 

Great Britain does not have any active volcanoes now.

The last active volcanoes stopped erupting about 60 million years ago 

and the islands are no longer located upon any tectonic boundary or 

active volcanic region, nor are there other geological phenomena in the 

island group able to give rise to active volcanism.

However, on a geological timescale, a considerable degree of active 

and large-scale volcanism occurred in Great Britain, and many famous 

landmarks are formed of the erodedigneous rocks formed during these

orogenies (mountain-building periods).

The British Geological Survey lists Snowdonia and the Lake District as 

having extremely large volcanic eruptions around 450 million years ago 

(mya), Edinburgh Castle lying upon the remains of a volcano dating 

back 350 mya, and some islands of western Scotland as being 

remnants of volcanoes from around 60 mya.

https://en.wikipedia.org/wiki/List_of_tectonic_plate_interactions
https://en.wikipedia.org/wiki/Erosion
https://en.wikipedia.org/wiki/Igneous
https://en.wikipedia.org/wiki/Orogeny
https://en.wikipedia.org/wiki/British_Geological_Survey
https://en.wikipedia.org/wiki/Snowdonia
https://en.wikipedia.org/wiki/The_Lake_District


Superficial deposits

Overlain on this bedrock geology ("solid geology" in the terminology of 

maps) is a varied distribution of unconsolidated material of more 

recent origin. 

It includes material deposited by glaciers (boulder clay, and other 

forms of glacial drift such as sand and gravel). "Drift" geology is often 

more important than "solid" geology when considering building works, 

drainage, siting water boreholes, sand and gravel resources and soil 

fertility. 

Although "drift" strictly refers to glacial and fluvio-glacial deposits, the 

term on geological maps has traditionally included other material 

including alluvium, river terraces, etc. Recent maps use the terms 

"bedrock" and "superficial" in place of "solid" and "drift".

https://en.wikipedia.org/wiki/Bedrock
https://en.wikipedia.org/wiki/Boulder_clay
https://en.wikipedia.org/wiki/Glacial_landforms


(

Continental Drift
(from the end of Pre-Cambrian or 
Late Proterozoic periods)

(a) Around 550mya

The northern British Isles is 
located at the passive margin of 
Laurentia, while the southern 
British Isles is situated behind 
the subducting margin of 
Avalonia, a micro-continent on 
the edge of Gondwana. 

Both Laurentia and Avalonia are 
south of ~40° S and are 
separated from each other by a 
spreading ocean (which 
becomes the Iapetus).

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19005344






The Lewisian Gneiss Complex
At this locality on the south side of the Scouriemore peninsula, mafic and 
ultramafic gneisses (dark rocks) are sandwiched between felsic gneisses (left, and 
in the distance), and cut by an irregular-shaped intrusion of pale pink pegmatite. 
Radiometric dating of the mafic and ultramafic rocks gives an age around 2700 
million years, which can be interpreted as the time the original igneous rocks were 
intruded. The intrusion of the pegmatite has been dated at 2500 million years.



or very late Cambrian

(b) By 490 mya

The southern British Isles is still 
located at the margin of 
Avalonia, which has drifted 
southwards to ~60° S. 

In contrast, Laurentia, carrying 
the northern British Isles, has 
started to drift northwards, 
residing at ~20° S, separated 
from Gondwana by the Iapetus
Ocean (which is now beginning 
to close).

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19005344


(c) 450-440 mya

The Iapetus Ocean has been 
progressively closing, bringing 
the micro-continent of Avalonia
(including the southern British 
Isles, ~30° S), closer to Laurentia
(including the northern British 
Isles, ~20° S). 

At the northern margin of the 
ocean, subduction is occurring 
below Laurentia, whereas the 
southern margin with Avalonia is 
passive. To the south of Avalonia, 
the Rheic Ocean is actively 
spreading.



(d) By 375 mya

‘Zipper-like’ continental collision 
has been occurring between 
Laurentia and Avalonia, uniting 
the British Isles along the Iapetus
suture zone (purple line). 

This collision is known as the 
Caledonian Orogeny. 

At this time, the British Isles are at 
~20°–25° S, located within the 
southern desert latitudes.



Or Cambrian – Ordovocian -Silurian



Helvellyn (Borrowdale volcanics)

The volcanic rocks of which the mountain is made were formed in the caldera of an 
ancient volcano, many of them in violently explosive eruptions, about 450 million 
years ago during the Ordovician period. During the last ice age these rocks were 
carved by glaciers to create the landforms seen today. (Wikipedia)

https://en.wikipedia.org/wiki/Caldera
https://en.wikipedia.org/wiki/Ordovician
https://en.wikipedia.org/wiki/Ice_age




Great Glen Fault

The Great Glen Fault has a long movement history. It formed towards the 
end of the Caledonian orogeny associated with the collision between 
the Laurentia and Baltic tectonic plates at the end of the Silurian continuing 
into the Early Devonian (likely age range 430–390 Ma (million years).

https://en.wikipedia.org/wiki/Caledonian_orogeny
https://en.wikipedia.org/wiki/Laurentia
https://en.wikipedia.org/wiki/Baltic_Shield
https://en.wikipedia.org/wiki/Silurian
https://en.wikipedia.org/wiki/Devonian


355-418 mya



Brecon Beacons

The Brecon Beacon Mountains to the north of the area are formed by 
thick, strong, southward-dipping sandstone strata of Devonian age.



(e) Around 300 mya

As the Rheic Ocean closes 
between Laurentia, Eurasia and 
Gondwana, the Variscan
Orogeny starts to affect the 
southern British Isles. 

During the Carboniferous, 
continental drift has carried the 
British Isles northwards across 
the equator, into subtropical 
latitudes.

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19018064


Now termed 
Permian period





Mendip Hills 

The Mendip Hills are the most southerly Carboniferous Limestone upland in Britain. 
The rock strata known as the Carboniferous Limestone were laid down during 
the early Carboniferous Period, about 320–350 million years ago.    (Wikipedia)

https://en.wikipedia.org/wiki/Strata
https://en.wikipedia.org/wiki/Mississippian_(geology)


(f) By 237 mya

All of the landmasses have united 
to form the supercontinent
Pangea. 

To the east, Tethys is actively 
spreading, while the British Isles 
continues to drift northwards to 
20°–30° N, equivalent to the 
modern day Sahara latitudes.

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19018064


206-299 mya



Triassic – Jurassic boundary 

separated by the Blue  Anchor fault



g) Jurassic times 
– around 195 mya

Break-up of Pangea results in 
Gondwana and Laurasia
separating, as the southern 
Atlantic Ocean starts to rift open. 

The British Isles continues to drift 
northwards to ~35°–40° N into 
more temperate conditions, with 
lithospheric extension and passive 
rifting occurring to the east 
(forming the North Sea) and west 
(where later the North Atlantic 
will open).

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19024880




Jurassic Coast - Dorset





(h) By 65 mya

Passive rifting has given way to 
active rifting to the west of the 
British Isles, allowing the northern 
Atlantic Ocean to continue 
opening in a zipper-like fashion 
northwards. 

Active sea-floor spreading is 
occurring throughout the Atlantic, 
Indian and Pacific Oceans, whilst 
Tethys closes, resulting in the 
eventual collision of Africa, India 
and Eurasia.

http://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=2727&extra=thumbnail_idp19024880


Cretaceous



66-145 myaCretaceous



Seven Sisters, Sussex

The geology of East Sussex is defined by the Weald–Artois anticline, a 60 
kilometres (37 mi) wide and 100 kilometres (62 mi) long fold within which 
caused the arching up of the chalk into a broad dome within the  
middle Miocene,[1] which has subsequently been eroded to reveal a 
lower Cretaceous to Upper Jurassic stratigraphy.

https://en.wikipedia.org/wiki/Weald%E2%80%93Artois_anticline
https://en.wikipedia.org/wiki/Miocene
https://en.wikipedia.org/wiki/Geology_of_East_Sussex
https://en.wikipedia.org/wiki/Cretaceous


From ‘Geology of 
East Sussex’ in 
Wikipedia

Geological map 
and cross section 
for SE England



Caenozic/Tertiary



Giant’s Causeway,  County Antrim

Around 50 to 60 million years ago, during the Paleocene Epoch, Antrim was subject to 
intense volcanic activity, when highly fluid molten basalt intruded through chalk beds to form an 
extensive lava plateau. As the lava cooled, contraction occurred. Horizontal contraction fractured in 
a similar way to drying mud, with the cracks propagating down as the mass cooled, leaving pillarlike
structures, which are also fractured horizontally into "biscuits". … The size of the columns is 
primarily determined by the speed at which lava from a volcanic eruption cools. The extensive 
fracture network produced the distinctive columns seen today. 
(From Wikipedia)

https://en.wikipedia.org/wiki/Paleocene
https://en.wikipedia.org/wiki/Volcanic
https://en.wikipedia.org/wiki/Basalt
https://en.wikipedia.org/wiki/Chalk
https://en.wikipedia.org/wiki/Lava
https://en.wikipedia.org/wiki/Thermal_expansion
https://en.wikipedia.org/wiki/Fracture_(geology)


The Quaternary / Cainozoic  period  ends with several “Ice Ages”
The last 1 million years in Britain have been dominated by a series of 
ice ages and subsequent erosion



Wye Valley

The Lower Wye landscape was formed by the river acting on a series of layers of rock 
that dip towards the Forest of Dean. Here the river has incised into the margins of 
the Old Red Sandstone plateau to form a gorge with substantial river cliffs. The 
steepest parts of the Wye gorge are cut through the Carboniferous Limestone. 

https://en.wikipedia.org/wiki/Forest_of_Dean
https://en.wikipedia.org/wiki/Old_Red_Sandstone
https://en.wikipedia.org/wiki/Carboniferous_Limestone


Continental Drift
550 mya to 80 mya (Ordovocian to Late Cretaceous)
British Geological Survey/OU
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