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When we look at the 

natural landscape it 

can appear almost un-

changing – even 

in the course of a life-

time.



William Smith (1769–1839) was a 

practical engineer, who used geology 

in an applied way. He recognised that 

the fossils he found could indicate the 

„stratigraphy‟ of the rocks that his 

work encountered.

His map was produced in 1815.

Images © Geological Society of London



Mary Anning (1799 –

1847) was one of the 

first fossil collectors.

At the time the area 

was being quarried,

though features such

as the „ammonite

pavement‟ were left

for science.

Image © Geological Society of London



Sir Henry De La Beche (1796‒1855) was an extraordinary individual. He

wrote on the geology of Devon, Cornwall and Somerset, while living in

Lyme Regis. He studied the local geology and created, in Duria Antiquior

(a more ancient Dorset) the first palaeoecological reconstruction. He was

often ridiculed for this! He was also the first Director of the British

Geological Survey. His suggestion, in 1839, that the rocks of Devonshire

and Cornwall were „distinctive‟ led to the creation of the Devonian

System in 1840.

Images © National Museum, Wales



Sir Henry de la Beche

Adam Sedgwick

Roderick MurchisonSedgwick  and

Murchison  (1839)

defined the

Devonian System,

using – specifically

– the limestones

of South Devon as

a particular feature.

Adam

Sedgwick

Hope‟s Nose, with

the folded Devonian

limestones with fossils 

and volcanic ashes. All

the Devonian rocks

are overlain by the 

famous raised beach

of the Pleistocene.



Richard Owen (1804–1892) 

coined the word Dinosaur, 

terrible lizard, in a BA lecture 

in Plymouth in 1842. He went

on to help establish the

Natural History Museum in 

London.



In October 1861, William Pengelly, Charles Spence Bate and William 

Harpley met on Plymouth Hoe and visited Devonian exposures in 

West Hoe Quarry and Stonehouse. Pengelly proposed forming the 

DA, and the first meeting was held in Plymouth (April, 1862) and the 

first proper Conference was held in Exeter in August 1862.



The Middle Devonian limestones 

of South Devon host a number of

important cave systems. In 1864 Pengelly 

co-founded the Torquay Natural History 

Society and began to explore the caves 

of Kent‟s Cavern and Brixham.

After Proctor (2018)

Image © English Riviera Global Geopark



The oxygen isotope curve for 

the last 500,000 years showing the

major glaciations and the named 

Interglacials. Evidence of MIS 1, 5 

and 7 is present in Corbridge Cave,

and the record may be even older.

There are known ostracod 

extinctions between MIS7 and 

MIS5 and these may be found

to be biostratigraphical markers.



The raised beach on Hope‟s Nose

is one of the best examples in

South Devon and marks much

higher sea level some 125,000

years ago. 

The lower surface is marked by a

prominent boulder bed and an oyster

bed. The raised beach is full of shells

collected by Arthur Roope Hunt and

identified by experts in the Linnean

Society. Hunt argued about these with

other professional geologists, and there

are some amazing papers on the subject

using language most editors would not

allow today. Roope was an amateur and

described this as a professional vs

amateur problem.

He declined being President of the DA a

number of times, claiming he was not

worthy of the role.



W.A.E. Ussher (1849‒

1920) mapped much

of S.W. England for the

British Geological

Survey. 2020 is the

centenary of his death,

and he is remembered

in name by the Ussher

Society.



On the 6th January 1912, Alfred Wegener (1880‒1930) presented his 

model for the Origin of Continents and Oceans at the Senckenberg, 

in Frankfurt. The paper was published three years‟ later in 1915.



The geodiversity of Torquay and the surrounding area is a direct 

function of the movement of the plates that make up the surface of the 

Earth. Follow the trajectory of S. W. England from south of the Equator 

to the present position which is ~ 52ºN of the Equator. 



The acceptance of plate 

movements meant that 

the climate signal – which 

had been “confused” up 

to that time – could be 

resolved and the global 

pattern established. This 

meant that the Mesozoic 

“greenhouse” interval 

has been understood and 

the mid-Cenozoic 

transition back into the 

present-day “icehouse” 

world.  The presence of 

important Palaeozoic 

glaciations could also be 

confirmed.

Order had come from 

chaos!



Early Devonian world with the Torquay area located south of the Equator



Hope‟s Nose National Nature Reserve

In Dyer‟s Quarry and in the limestones of 

Hope‟s Nose are a number of substantial 

ashfall deposits. Despite alteration, they

still show graded bedding caused by the 

ash falling through the water and settling 

on the corals and other organisms living 

on the sea floor.

Hope‟s Nose



Palaeoenvironmental setting



The Variscan Orogenic Belt trends

E – W through Torbay (and the whole

of S.W. England). Within the large-scale

structures there are smaller folds and

thrusts than can be seen in many 

places around the Bay. 

The mountains were perhaps 2500 –

3000 m high in places according to 

recent calculations.



The Early Permian, when South Devon was located just north

of the Equator in the centre of a major continental desert environment.

Maps courtesy of

Ron Blakey



Lower Permian „desert‟ deposits – Torbay



Pleistocene wadi deposits – Oman Mountains



By various methods it is possible

to determine the CO2 content of

the atmosphere. This graph shows 

that, at the present time, values are 

much lower than through much of the 

geological record, and that we are in 

an icehouse phase rather than 

greenhouse!



…. but by the year 2100 we will

return to pCO2 values, temperatures 

and sea levels of the late Pliocene.

This would mean that global 

temperatures would be ~3ºC higher

and sea level would rise by 0.90-1.00

metres above the level of today. In the

22nd Century values would pass into

those of the latest Miocene……..

…and after that…… !



1800 1900
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2010



A Christmas card from 1865

showing skaters on the River

Thames at Windsor.

The “frost fairs” on the River 

Thames were a feature of the 

Middle Ages

River Thames “frost fair” (Henry Vlll)River Thames in 1677



So why do some people refuse to accept „climate change‟?



In the UK, Sir David Attenborough is the person most associated with key

statements about climate change and, especially, the impact on the Arctic.



Ice Core Data

Gas bubbles in the

ice record the CO2

content over time. 

The key feature of the

CO2 data is that none

of the readings are at 

the 2012 value of 

390ppm. If extrapolated

onto the temperature

curve, then a global 

rise of 3ºC or even 4ºC

is probable.

Images courtesy of the British

Antarctic Survey
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In recent weeks/months Extinction

Rebellion has grabbed the news as 

if it were news!

We have known for 20 years that the 

Millennium Ecosystem Report of 2000

had demonstrated what geologists 

already knew – that we were causing 

a 6th Mass Extinction on Earth.



The five mass extinctions

of the geological record are

quite well defined, though 

there are other events that 

come quite close in terms of 

biological turnover. When I 

drew this lower graph in 2005, 

the modern changes were up 

to ~30% of the biota.



Climate, global temperatures, sea levels and ocean acidification have changed 

throughout geological time but the rate of change is now beyond anything we think 

that we have seen before. However, if there is a „tipping point‟ that we have not 

calculated, or observed, then we may have a problem sooner than we think!



Key definition of a World Heritage Site is the “outstanding universal value”.

Under Article (viii) “ to be an outstanding example representing major stages

in Earth‟s history, including the record of life, significant on-going geological

processes in the development of landforms, or significant geomorphic or 

physiographic features”.

In addition the „Jurassic Coast‟ has been the centre of geological research 

since the early nineteenth century with discoveries still being made. The 

area continues this tradition of uncovering geological materials (e.g., fossils)

and how they fit into our understanding of Mesozoic stratigraphy.



The Dorset and East Devon 

World Heritage Site extends 

from Orcombe Point (near 

Exmouth) to old Harry Cliffs

(near Swanage) in the east.

In 95 miles it includes 185

million years of Earth History.

Geoneedle, at the top of Orcombe Point in the west and Old Harry Cliffs in the east.



Ladram Bay and the Sidmouth coast; fossil rhynchosaurs.



The Cretaceous “greenhouse” with

CO2 levels 4x or even 8x present

levels. At these levels ocean

acidification should be a real issue, 

but the Cretaceous was a calcitic

ocean (not the present aragonite

one) and organisms that use calcium

carbonate for their shells are known

to have survived at that time. 

Beer

Coccolithophores

Cretaceous                                   Recent



Mary Anning (1799–1847) depicted on Church Cliffs, Lyme Regis. With her

is the little dog that famously accompanied her every time she went out. The

area quarried out below Church Cliffs has recently had to be stabilized.



Fossil „squid‟ such as Clarkeiteuthis montefiorei often display exceptional preservation.

Images reproduced with permission of the Geologists’ Association



This specimen of the squid

Clarkeiteuthis has only 

recently been found and 

cleaned; it shows the

phragmocone, the ink sack, 

and 7 or 8 arms, all of which 

contain lines of hooks.

This specimen is a really

valuable addition to our

knowledge of the fauna,

and is shown courtesy of

Chris Moore.

Images reproduced with permission of 

the Geologists’ Association



Clarkeiteuthis sp. cf.

C. montefiorei from

the Liassic of Lyme 

Regis. This is

specimen GSM 87477,

which was on loan 

from the British 

Geological Survey to

Lyme Regis Museum

during 2019.

The arms, with hooks,

appear to be grasping

the fish which is in the 

process of being eaten.



Brittle starfish

Palaecoma egertoni

from the Dyrham

Formation at Eype‟s 

Mouth.

Blocks on the beach,

and not in-situ can

be collected and, as

a result, get taken 

by collectors armed

with chain saws.

This, as you can see,

leaves a mess on 

the beach and really

inappropriate for a

World Heritage Site.

Images reproduced with 

permission of the Jurassic 

Coast Trust



Whatever the viewpoint, this is a 

dramatic part of the Jurassic Coast

WHS. Durdle Door is probably the

most well-known feature, from any 

angle.
Images reproduced with permission of the 

Jurassic Coast Trust



Durdle Door, 

Stair Hole and

Lulworth Cove

are exceptional

examples of 

coastal features.

The evolution of 

Stair Hole into the

form of Lulworth 

Cove is a marvel

of coastal

geomorphology.



Lulworth Fossil Forest – soils, trees, roots and tufa



The Etches

Collection is 

one of the most

significant 

private

collections in 

the UK and is

now open to the 

public as well 

as scientific 

groups.



Challenges today include:

• Climate change;

• Sea level rise;

• Increased storminess;

• Ocean acidification;

• Tourism pressures, especially at „honey-pots‟; 

• Fossil and mineral collection; and 

• A slow-down in research funding for UK locations.



A Geopark is a “nationally protected area containing 

a number of geological heritage sites of particular 

importance, rarity or aesthetic appeal”. These Earth 

heritage sites are part of an integrated concept of 

protection, education and sustainable development. 

“A Geopark achieves its goals through a three-

pronged approach: conservation, education and 

geotourism.” [UNESCO, 2009]



Berry Head, like the rest of the English

Riviera Global Geopark is an UNESCO

Site, and – therefore – very important!

Image © English Riviera Global Geopark



The simplified geological

map of Devon shows the

main features. The older

rocks are to the north and

south, with the youngest 

rocks of the Mesozoic in

the east. The Dartmoor

Granite is prominent in the

south-central part of the

county.

Map © Devon RIGS Group



Just before the closure of English Nature in 

2005/2006, a series of reports on the „State

Of Nature‟ were produced for different 

environments in England. These were meant 

to set the scene for the newly formed

Natural England organisation and act as a

benchmark for its development.



Another report, produced for the changeover

to Natural England was this volume on 

„Natural Foundations‟.

This highlighted the way in which the 

underlying geology (and the on-going 

processes) shape the landscape and give us

the scenery that we see wherever we look in

England. 

The underlying rocks control the distribution

of soils, vegetation and the animals that rely 

on these features for their existence. It is

this landscape that can be the basis for much

art, literature and poetry (e.g., William 

Wordsworth and Ted Hughes) – thereby 

enhancing our experience of the natural 

environment.

None of this is static and the landscape is

under constant change, and has been so 

throughout geological time. The modern

concerns about climate change only serve

to highlight what members of the Geology

Section know about our world (past, present 

and future).


