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A Hidden Landscape

The modern landscape of the Trent Valley is littered with conspicuous traces of a 

rich and continually changing human history. The remains of Roman villas and 

power.

the river and existing Roman roads such as Ermine Street.  Subsequent invasions in 

the 9th century AD by the Danes led to the East Midlands becoming the most heavily 

‘Scandinavianized’ part of the country and subject to the Danelaw.  Evidence of 

–ingham

and in –by or –thorpe

Following the Industrial 

Trent and its tributaries powered 

symbolized by iconic cooling 

towers rising dramatically from the 

valley and visible for miles around 

Lincolnshire Wolds.
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The Trent Valley catchment showing important sites studied in this project

Place names can be clues to the origins of settlements



perhaps to the earliest Neolithic farmers 

evidence for this lies very deeply buried 

and virtually invisible in the sands and 

suburbs and countryside.  This is the 

hidden landscape of the Neanderthals

species of humans who frequented the 

river long before the arrival of modern 

discarded stone tools as evidence that they 

were ever there.  Archaeologists refer to this 

Palaeos

Lithos

The Trent Valley is the northernmost 

evidence for occupation by these 

ancient humans during the 

Palaeolithic.  In recognition of 

the Trent Valley Palaeolithic 

Project (TVPP)

Heritage as part of the Aggregates Levy 

the archaeological and geological 

histories of the river between 
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Neanderthals: ancient residents of the Ice Age Valley

© The Natural History Museum, London

Willington power station viewed

across the Trent (Dave Harris)

Some examples of  stone tools from the 

gravels of the River Trent. 1: Quartzite 

core, East Leake, Nottinghamshire. 2: 

Quartzite chopper-core, East Leake, 

East Leake, Nottinghamshire. 4: Flint 

handaxe, unknown provenance. 4: 

Flint handaxe, Willington, Derbyshire. 

6: Quartzite handaxe, Willington, 

Derbyshire.

into the wall of Collingham Church, 

Nottinghamshire
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through the stone tools they left behind.
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Lithic recording and analysis

Members of the TVPP team at 

work in a gravel quarry

the base of the Balderton 

Sand and gravel sequence 

in Lincolnshire. This is an 

important new discovery 

made during the Trent 

Project and promises to be the 

best preserved interglacial 

evidence thus far found in the 

Trent Valley. It is believed 

that the episode represented 

is the penultimate interglacial 

(MIS 7) - see Page 15.

A view of the gravel exposures at Norton Bottoms
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In Search of the Ice Age Trent

of the complex changes to our climate and landscape that have occurred over 

that overlap when considering the history of the Earth. 

some of the techniques that have been used to reconstruct the evolution of the 

natural landscape of the river and its valley over the last half million years. It begins 

by outlining the evidence for early human occupation and lifestyles recovered from 

rivers responded to repetitively changing climates.  It also celebrates the pioneering 

foundations for current research on ancient human occupation. 

part of our commitment to raising local awareness of the value and importance of 

the hidden Ice Age Valley. 
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A reconstruction of hominids hunting a specimen of the extinct Clacton fallow deer with 

wooden spears c.400,000 years ago. © The Natural History Museum, London



The Trent Valley: Archaeology and Landscape of the Ice Age

The Role of the Aggregates Industry

and gravel deposits exposed during aggregate extraction.

the various sand and gravel deposits laid down by the river in the past. In the early 

Research has relied heavily upon the goodwill of numerous aggregates companies 

their activities would have remained undiscovered and our understanding of the 

future generations.
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Bygone era: Mr George  

‘Deffy’ Carter sieving gravel 

by hand in 1913. Mr Carter, 

who worked at Maidenhead 

in the Thames Valley, gained 

his nickname from his love of 

gramophone records, which 

he bought with the money 

he made by selling stone 

tools to collectors. (Photo: 

L. Treacher, reproduced by 

courtesy of J.J. Wymer)

Modern times: A 

mechanical excavator 

at work in Lincolnshire
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Sunset over Attenborough Nature Reserve, Notts (© Graham Gamble)
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Archaeology of the Quaternary: The Lower and Middle Palaeolithic Periods

The period of geological time spanning the last 2.6 million years or so is called 

the Quaternary.  It is subdivided into two epochs: the Pleistocene (2.6 million 

Holocene

Palaeolithic 

The evidence from Palaeolithic sites usually consists of little more than 

concentrations of stone tools and animal bones preserved in large numbers within 

low energy to preserve the surface upon which stone tools were manufactured and 

have remained unmoved for tens or possibly hundreds of thousands of years.  Such 

’ have been 

found.
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Skulls of early humans. Left: Homo sapiens from Predmosti, 

Czech Republic. Right: Homo neanderthalensis from La Fereassie, 

Dordogne, France. © Natural History Museum

Professor Chris Stringer of the Natural History Museum with four 

hominid skulls. Top left: Modern Human (Europe). Top right: 

Modern Human (Africa). Bottom Left: Gibraltar Neanderthal, 

Forbes Quarry. Bottom Right: Broken Hill Skull, Zambia.

© Natural History Museum

A view of the archaeological excavation 

at Boxgrove, West Sussex. The site 

yielded the fossil remains of a c.500,000 

year old Homo heidelbergensis,

along with a great many beautifully 

preserved stone tools.
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•  The Upper Palaeolithic

Homo sapiens

•  The Middle Palaeolithic

Homo neanderthalensis

•  The Lower Palaeolithic

  the archaic human species Homo heidelbergensis

on a number of occasions between warm temperate periods similar to the 

present and extremely cold periods when sheets of ice covered the land.

Humans probably abandoned Britain for the warmer parts of mainland Europe 

representing the Neanderthals and their immediate ancestors (Homo 

heidelbergensis

Homo neanderthalensisHomo heidelbergensis Homo sapiens

Images © Natural History Museum
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The Climate of the Quaternary Period: Past, Present and Future

glacials interglacials. The 

The alternations between glacials and interglacials have been controlled by cyclic 

variations in the Earth’s orbit around the sun and the tilt of its axis. If the global 

warming caused by human activities does not permanently alter the natural chemical 

a few thousand years in the future.

earlier records were mostly destroyed. Piecing together the information on the past 

on land is now scattered and fragmentary. The record for the Trent Valley has been 

Quaternary climate change than previously by examining the information contained 

Cross-section of a deep sea sediment core (Image courtesy of the

Integrated Ocean Drilling Program)
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The result of this research has been the oxygen isotope curve. This illustrates 

provides a way of comparing the age of sediments on a global scale. The curve is 

developments of recent years has 

been the correlation of land and 

equivalent to the early warmest part 

throughout the world. 

the severest periods of glaciation 

covered northern Britain several 

the Thames Valley on one occasion 

Anglian glaciation

was very much the normal Quaternary situation. See level was only high enough to 

the planet.  Water evaporating from the oceans contains more of the lighter oxygen 

animals called foraminifera

water in which they live. By analyzing 

the ratios of the isotopes in these 

shells within different layers of ocean 

can be calculated for different periods 

of the Quaternary. From these types of 

climatic cycles have been recognized 

years.  The warm interglacial part of 

Recently these ocean records have 

been supplemented by evidence 

containing air bubbles that represent tiny samples of the atmosphere at the time 

has varied naturally in the past before modern human actions caused it to increase 

alarmingly.
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The Formation of the Sand and Gravel Deposits

Deposits of material formed by rivers are termed  sediments. Some deposits 

the climate was warmer and the river more sluggish. The dramatic changes in the 

character of the river and the types of sediments it deposited were thus controlled 

by the climatic cycles.

released from melting snow and ice (including the permanently frozen ground or 

permafrost

braided rivers

have many channels separated by islands of eroded gravels. Although the climate 

expanses of gravel colonized by occasional mosses and hardy tundra plants. Braided 

river systems can be seen today in the glacial and periglacial

meanders oxbow lakes

glacial form.

The rich natural resources of these interglacial river valleys made them extremely 

coldest. 

terraces

downcutting

aggradation

and dry’ when the river deepens its valley. Repeated downcutting and aggradation 

top with each terrace becoming progressively younger until the present course of the 

It is possible to group terrace fragments together by comparing features such as 

A typical braided river: the Tasman River (New Zealand) with Aoraki / 

Mt. Cook in the background (© Mike Hambrey, glaciers-online.net)
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tributaries of an extinct and very different course of the Trent.

Section of geological map from the Trent in Derbyshire with fragmentary terrace deposits highlighted 

(after The English Rivers Palaeolithic Project)

Map of the lower part of the Trent catchment showing supposed earlier courses of the river via the 

Lincoln and Ancaster gaps and the approximate area covered by Glacial Lake Humber (see Clark 

et al, 2004), which formed when the lower Trent was dammed by the Devensian ice sheet.

The formation of Lake Humber was probably instrumental in diverting the Trent into its modern 

estuary shared with the Yorkshire Ouse.
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Circled numbers refer to oxygen isotope stages from the deep ocean record, with which all land-based 

sequences are compared wherever possible (see also Page 12 for an explanation of the Oxygen Isotope 

Curve). Thus Stage 2 is the coldest part of the last glacial, when ice covered much of northern England 

and disrupted the lower part of the Trent (c.25,000 years ago - 10,000 years ago). Substage 5e is the 

last interglacial, whereas stage 7 is the penultimate interglacial. The oxygen isotope stage assignments 

become less certain in the higher, older parts of the staircase. Stage 12 equates with the severe Anglian 

Glaciation, about 450,000 years ago, during which ice sheets reached their most southerly point in 

Britain and diverted the River Thames into its valley through London (see Bridgland, 1994). Any 

previous River Trent would have been completely obliterated by this glaciation, with the terrace 

attributed to Stage 12 forming as the ice sheets melted, late during the glacial, and the river system 

became established. There is a possibility, however, that this terrace dates from Stage 10, which is 

otherwise unrepresented within the sequence. Interglacial remnants are rare, but older ones (older 

than Stage 7) might be found in the future, in the higher part of the terrace sequence.

An idealized section through the Middle Trent terrace ‘staircase’



Striking
platform

Bulb of
percussion

Bulbar scar

Ripples

Fissures

Facets or scars
of previously

removed flakes

Cone of
percussion

C
en

tim
et

re
s

The Trent Valley: Archaeology and Landscape of the Ice Age

Lower and Middle Palaeolithic Stone Tools

knapping.  This 

is based on the principle of conchoidal fracture

percussor

or perhaps wood. 

quartzite chert

be found locally.  

more southerly rivers such as the Thames and Solent.  This may give the impression 

that humans themselves didn’t venture this far north very often and preferred to live 

factors may be contributing to the apparent rarity of evidence for human activity in 
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Bulb of Percussion:

Striking Platform

Bulbar Scar:

Ripples:

Handaxes

The quintessential and most 

distinctive of all Lower Palaeolithic 

tools is the handaxe.  These 

implements possessing a sharp 

bifacially-worked edge around 

all or part of the circumference. 

deliberately shaped objects.  Many 

leaving a complex pattern of 

scars on both surfaces.  Handaxes 

and may be found in a number of different forms around the basic blueprint. These 

implements are often found in large numbers and have been described as the 

often used in butchery.

Handaxe types and diagnostics

large pointed examples. The great Palaeolithic archaeologist John Wymer developed 

a typology of handaxes which demonstrates the variation in shape.

John Wymer’s handaxe typology:

D: Stone struck, crude handaxe  J: Cordate handaxe

E: Small (<10cm) irregular handaxes K: Ovate handaxe

F: Pointed handaxe  L: Segmental ‘chopping tool’

G: Sub-cordate handaxe  M: Ficron handaxe

H: Cleaver  N: Flat butted cordate handaxe or ‘bout coupé’

Cordate handaxe showing diagnostic features
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Flake tools

retouch

The handaxe: to have or have not?

different stone tool industries

recognized: the Clactonian

Acheulean

industry have been found in the Trent.
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Middle Palaeolithic technology and Levallois technique

the Lower Palaeolithic.  Most notable is the introduction of a new form of core 

Levallois technique

retouched edges.  Levallois material has been recorded in the Trent Valley around 

Nottingham.

At about the same time as Levallois appears in Britain handaxes disappear from the 

bout coupé’

Bout coupé

on or just beneath the surface.  This 

may indicate they were carried around 

thrown away when they were no longer 

useful or accidentally lost. Although 

classic bout coupé handaxes have been 

other evidence of Middle Palaeolithic 

occupation has been found at several 

Levallois technique: stages in the preparation of a ‘tortoise core’ in order to

bout coupé handaxe
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An History of Archaeological Research in the Trent Valley

The Ancient Stone Implements 

of Great Britain

sterile and beyond the realms of Palaeolithic human habitation.

archaeology in the region.  Davey actively searched the gravel pits in Beeston from 

recognizable and desirable handaxes.

from the gravels pits around Hilton and Willington in Derbyshire. He frequented 

both Nottinghamshire and Derbyshire.

patient searching over many years has provided the vast majority of the archaeological 

and diagrams are preserved in local museums together with the artefact collections.  

Some of the artefacts discovered by F.W.G. Davey in Beeston, Nottinghamshire (Photo T. White)

Reproduced courtesy of Nottingham City Museum

Mr George Turton’s section drawing of the gravel deposits at Hilton, Derbyshire (Reproduced courtesy 

of Derby Museum and Art Gallery)
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The last major study of the Lower and Middle Palaeolithic material collected from 

The Trent Valley Project and the Importance of Local Knowledge

inspect and analyse the existing archive of Lower and Middle Palaeolithic stone 

tools held by various museums around the country and to raise awareness of this 

studies by trained personnel. 

surface or in small excavations dug for mundane everyday purposes.  Sites which 

determined by the curiosity of those who encounter them.  Raising awareness of the 

artefacts are much reduced.

Mr George F. Turton, a collector passionate about local history

and archaeology
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Reconstructing Environment and Landscape

distinctive record of that environment. Experienced geologists can read the features 

the physical appearance of the landscape. Sediments can also be sampled for organic 

by environmental specialists to determine what species of plants and animals were 

deposits to the oxygen isotope curve.

Some of the methods used for reconstructing the environment and landscape of 

particular time. By combining the information from a wide range of different samples 

history for the river.

Stone Counting and Gravel Analysis

course of the river can be mapped by matching distinctive stones in river gravel 

deposits to the sources from which they were eroded. Events such as glaciations 

gravel deposits.

The gravels of the river Trent are rich in quartzite pebbles and chert

andesite

22

Examples of some of the rocks found in gravels of the River Trent:

1. Conglomerate pebble from the Triassic (“Bunter”)

2. Well cemented orthoquartzite

3. Poorly cemented orthoquartzite

4. Metaquartzite

5. Vein quartz

6. Schorl

7. Flint

8. Carboniferous chert

9. Rhaxella chert
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Reconstructing Palaeoclimate

Palaeoclimate means ‘ancient climate’. A number of features and structures found 

in sand and gravel deposits are records of the nature of the climate both during and 

after sediment deposition.

tapering downwards in 

These structures often 

penetrate through the 

entire sequence of 

sediments. When the 

creating features 

casts’. Research on ice 

wedges forming today 

suggests that annual air 

temperatures of around 

them to form. Ice wedge casts recorded in the East Midlands therefore illustrate the 

severity of the climate in the Trent Valley during the glacial periods.

Finding distinctive features such as these in a sand and gravel deposit enables 

geologists to determine whether the sediments were deposited during a cold or 

warm climate

23

An exposed ice wedge in the modern arctic region.

The wedge is approximately 3m long

Gravel pit section in Essex showing warm-climate soil formed at the top of a river gravel  buried 

beneath till. The warm climate soil is indicated by the dark red coloured areas. It has been 

disrupted by frost activity including the formation of an ice-wedge cast (fossil ice-wedge) seen in 

the centre. Compare with photograph of a modern ice-wedge to the left.

Warm climate soil

Anglian

Ancient river gravel
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Environmental Evidence From Terrestrial Deposits

enhances preservation of organic materials

Plant remains

It is highly resistent to destruction and can survive under the right conditions for 

millions of years.

a regional picture of the vegetation growing in the landscape.

these remains tend to be deposited relatively locally and therefore provide an idea of 

24

A blackberry pip (Rubus fruticosus agg.)

Seeds of Najas Flexilis, the Slender Naiad,

a lake-dwelling aqautic plant
m  = one millionth of a metre)
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Animal remains

indication of age and can help identify particular interglacials.

Fragments of insect exoskeleton are often found in organic sediments. Wing cases 

especially the reproductive parts. By identifying the different species of fossil insects 

respond very rapidly to changes in their environment and are therefore very sensitive 

distribution can reveal very precise temperature ranges for past climates.

reconstruct the local environment. 

25

Birch fruit

Carex seed

Snails preserved in 

Quaternary sediments:

1) Planorbis corneus

2) Bithynia tentaculata

3) Discus rotundatus

4) 

5) 

Irridescent beetle wing 

cases washed from 

Quaternary sediment

Fossil elephant tooth

from River Trent

deposits in 

Lincolnshire
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From Glacial Wasteland...

During glacial periods the temperatures in the Trent Valley probably averaged 

sheets that developed across what is now northern Britain sometimes reached the 

long periods in between the most severe glacials and the warm interglacials when 

people probably abandoned Britain altogether. 

The Trent Valley: Archaeology and Landscape of the Ice Age 26
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... to Interglacial Paradise

very large fallow deer.

as a method of dating is called biostratigraphy

life during the Pleistocene comes either from these interglacial periods or from the 

cooling or warming phases at either end of them.

The Trent Valley Archaeology  and Landscape of the Ice Age27
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Dating the Sediments

relative and absolute dating.

Relative dating does not involve any numerical dates.  It is often based on no more 

than  the relationships observed between deposits. When examining a geological 

‘staircase’. This is because rivers deepen their valleys progressively.

been done is through the different terrace formations of British rivers (principally 

suggested that a terrace was produced during each climatic cycle.

The remains of many different mollusc and mammal species can also be used to 

remains of animals that have clearly evolved from an earlier form found in other 

mollusc species .  Finding hippopotamus within a deposit can 

absolute dating

remains found in sediments.

Radiocarbon dating

date the sands and gravels.

Optically Stimulated Luminescence Dating (OSL) measures the natural 

radiation that builds up in geological deposits over time.  All sediments contain 

is absorbed by quartz 

or feldspar grains in the 

surrounding sediment. 

Exposure to sunlight resets 

the radioactive signal 

so samples are collected 

centre of the sample can be 

made to emit their stored 

radiation in the form of 

can be measured and used 

to estimate the amount of 

time that has elapsed since 

date therefore represents 

the date at which the 

the age of the grain itself.

which have generally been zeroed by exposure to light before burial.  In the last few 

natural radiation present in a Quaternary sediment
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Amino Acid Racemization Dating (AAR) amino acids

that form proteins. Protein is an essential part of life: every cell of every organism 

relies on protein preserved within single crystals of the calcium carbonate shells of 

images of each other in terms of molecular structure.  Amino acids in living 

AAR can be used to 

provide age estimates 

for individual mollusc 

shells preserved in 

organic sediments 

within sand and gravel 

deposits. It cannot be 

shells are often not 

preserved and some 

are unsuitable for this 

type of dating. The 

opercula of Bithynia 

tentaculata have been 

most successfully used 

for AAR dating. The 

AAR specialists from 

and has so far obtained 

sediments. 

29

Members of the team collecting samples for analysis

Operculum of Bithynia tentaculata. The 

operculum (from the Latin for ‘little 

lid’) is a tiny plate at the opening of 

the snail shell, attached to the snail’s 

foot. It serves as a cover to protect 

against the predators when the snail’s 

body is retracted inside the shell

(Image © Kirsty Penkman)

Analysing OSL samples in the lab: A TL/OSL DA-15 Risø reader 

equipped with blue LEDs in the Luminescence Dating Laboratory,

University of Oxford (Photo © Jean-Luc Schwenninger)
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Combining the Evidence: Creating a Portrait of Palaeolithic Life

reconstructed by connecting many lines of inquiry. Every new strand of evidence 

continues to expand.

In some respects Lower and Middle Palaeolithic archaeology has more in common 

with palaeontology

stone tools and the bones of wild animals accompanying them in the same sediments.  

© Natural History Museum
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Hunting was probably based around frequent visits to places where animals were 

border.

We hope that our research will ultimately help unravel the mysteries surrounding 

adapted their lifestyles to meet the challenges of surviving in the harsh natural 

environments around them. Their lifestyle was probably highly mobile but at the 

same time very local.  Archaeologists believe that they moved between a number of 

foodstuffs and hunting and butchering the animals that roamed the landscape.  They 

materials naturally occurred. 

that this required.  The shape and edges of the tools also allow us to infer the range 

to the Palaeolithic archaeologist. 

The Clacton Spear, discovered in 1911 in interglacial sediments at Clacton-on-

Sea, dates back 450,000 years, making it the oldest wooden spear to

have been discovered in the British Isles. Image © Natural History Museum

Image © Natural History Museum
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Glossary

Acheulean

alluvium

amino acid

andesite

Anglian glaciation

biface

braided river – a river overloaded with sediment and forced to divide into many 

channels separated by shifting bars or islands.

chert

well as in beds as a primary deposit. Flint

Clactonian – Lower Palaeolithic stone tool industry made distinct from the 

Acheulean by the complete absence of handaxes.

conchoidal fracture

Danelaw

9th century.

Devensian – the last glacial period of the Pleistocene

epoch

exoskeleton – the hard outer covering of invertebrate organisms such as insects.

Chert.

sands and gravels.

foraminifera

calcium carbonates that can be analysed to determine the oxygen isotope ratio in 

sea water.

glacial period, glaciation

 – material deposited by the action of a stream or river 

fed by meltwater from a glacier or ice sheet.

Holocene

ago. It is now thought of as the latest interglacial.

Homo heidelbergensis – the Latin name given to a human species that appears 

Homo neanderthalensis

Homo sapiens

Industry
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interglacial period – a warm episode between two glacial periods or ‘Ice Ages’.

isotope

different atomic weights.

knapping

stone with various types of percussor.

Levallois technique

meander

megafauna

roamed the landscapes of the Lower and Middle Palaeolithic and were hunted by 

their human inhabitants.

molecule – the smallest unit of a substance that can exist alone and retain the 

character of that substance.

Neanderthal – see Homo neanderthalensis.

outwash deposits

outwards from a glacier.

oxbow lake

palaeo- palaios

Palaeolithic period

covers the period from when the earliest ancestral human species began to 

palaeontology – the study of the fossil remains of plants and animals.

percussor

periglacial

the surface during summer as downward drainage is impossible. Such areas support 

only tundra vegetation.

permafrost – a layer of soil that has remained ‘permanently’ frozen from a few to 

several thousand years.

Pleistocene – the most recent major geological epoch (dating from c. 2.6 million 

and contraction of glaciers during this epoch.

quartzite

Quaternary

retouch

river terrace

deepening the valley.

scar

removed.

terrace – see river terrace.

till

boulders and therefore sometimes referred to as ‘boulder clay’.
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Further Reading

Weblinks

Ice Age Britain

Quaternary of the Thames

Map and GIS Database of Glacial Landforms and 

Features Related to the Last British Ice Sheet. Boreas

rent Valley Landscapes. The Archaeology of 

500,000 Years of Change

The Nature and Subsequent Uses of Flint Vol.1: 

The Basics of Lithic Technology

Reconstructing Quaternary Environments

The Lower Palaeolithic Occupation of Britain

Archaeology and English Heritage 

Contact Us

Further details of this project and additional copies of this booklet can be obtained 

from:

Mr. Tom White Dr Andy J. Howard

Trent Palaeolithic Project Institute of Archaeology and Antiquity

Science Site Birmingham

Durham

www.nhm.ac.uk/hosted_sites/ahob

www.iceage.bham.ac.uk

www.qpa.org

www.qra.org.uk

Trent Valley Palaeolithic Project: www.tvpp.org

www.tvg.org

www.britarch.ac.uk/yac

www.creswell-crags.org.uk

www.dur.ac.uk/geography/research/researchprojects

 www.swisseduc.ch/glaciers

The Trent Valley Palaeolithic 
Project Team

Specialists
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