
Free 
Lakeland Rocks
 PDF Download

http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith
http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith
http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith
http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith
http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith


The characteristic landscape of the Lake District is influenced by its geology. The huge array of

different rocks found there determines the shape and appearance of the fells and dales. Also,

as the dominant building material in the region, rocks impact both the local architecture and the

economy through quarrying. A simple easy-to-read guide to the rocks of the English Lake

District, with nearly 200 colour illustrations including diagrams, maps and photographs, this

book provides an understanding of the main types of rock and characterizes over sixty of the

most common rocks. It describes where to find them and how to recognise them in the

landscape. Details are given of the use of rocks in local buildings and how the rocks are still

quarried today, and finally, their importance to the local economy.

About the AuthorDr Alan Smith held posts in the Universities of Bristol and Durham after

graduating from the University of Manchester and with a research degree on Lakeland. He

later moved to lecture in the North Cheshire College of Higher Education (now University of

Chester), latterly becoming Acting Principal. He has written over forty papers, books and

guides to Lakeland. He is a past-President of the Cumberland Geological Society. --This text

refers to the paperback edition.

http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/edXzV/Lakeland-Rocks-Alan-Smith


LAKELANDROCKS

Jonathan Otley 1766–1856Father of Lakeland GeologyOtley, a humble clockmaker from

Keswick, was the first person to describe Lakeland rocks in 1820.‘ … the greater part of the

central region of the Lake Mountains is occupied by three distinct groups of stratified rocks of a

slaty texture – the Clayslate, Greenstone and Greywacke’This simple, but remarkably

perceptive description of the three great belts of rock that form the central core of Lakeland still

underlies our understanding of these rocks to this day, nearly 200 years on.

LAKELANDROCKSALAN SMITH
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IntroductionThis book is an illustrated guide to the rocks of the English Lake District. It attempts

to introduce the common rock types to be found in the district, largely by the use of colour

photographs, and to explain how and where they fit into the geological story.The design of the

Lake District is clearly written in its geology. Rock type determines the shape and appearance

of the fells and dales. The dramatically beautiful Lakeland landscape of today is a product of

long periods of weathering and erosional processes, the work of rivers and streams, wind, frost

and particularly of ice in successive Ice Ages over recent geological time. However, it is the

rock base on which these processes have been at work that has really determined the way the

district looks today.The first contact most people have with Lakeland rocks comes immediately



they step into this landscape. Rock is everywhere to be seen – not only does it form the fells

and the crags, rock debris is widely scattered over the countryside.You walk on it along most of

the lake shores and it is easy to pick up along the footpaths. It is also visible in the buildings of

the towns and villages, in the farmsteads, in walls and in ancient monuments. Rock and stone

products are still important in the rural economy. The great diversity of rock types underlies the

intricacies of the scenery.The rocks themselves are the focus of this book – the pieces you can

pick up, or the fragments that are breaking away from the crags that you can look at in hand

specimen. Primarily by the use of colour photographs the aim is to guide you to identifying the

rock types and lead you to understand how the rock formed and what this tells us about the

geological history. Some words of caution, however, are necessary. In geological terms, the

Lake District is a rather complicated place – the sort of place where to start to recognize rock

types and to begin geology, you would probably say ‘I wouldn’t start from here’.It has taken

over 500 million years of earth history to create the Lake District, so to present a summary of

this and an explanation of the many different and complex rock types to be found there is a

daunting prospect. Professional geologists have been looking at Lakeland rocks for over 150

years. Immense strides have been made in our understanding, particularly in the last fifty

years, but there is much that cannot be fully explained. Herein lies the fascination of Lakeland

geology – this is classic terrain, but the more you know, the more intriguing the story

becomes.Using colour pictures in natural history guides of birds or wild flowers is a common

approach to recognition. It is possible in such guides to lead people to positive identification of

different species by drawing attention to colour differences, the shapes of different parts, or

variations in the micro features. For rocks this is a much more difficult process. First, there are

fewer colour differences between common types of rock. First impressions are that many rocks

are boringly similar shades of grey. Many rocks are not charismatic photographic subjects and

are relatively difficult to portray accurately as photographic prints. Colour is also not an infallible

guide to identification – rocks of identical composition can look very different in hand specimen.

Frequently in order to identify a rock, significant magnification with a hand lens is required, or

in many cases being able to view the material in thin section under a microscope, or have a

proper laboratory chemical analysis of the components. Unlike birds or wild flowers, where

there are usually clear lines between species, rocks frequently grade into one another, thus

making it difficult to put a precise name to a particular specimen. For example, two common

types of volcanic rock found in the Lake District are basalt and andesite. It is possible to define

each in terms of their chemical composition, the percentage of the various minerals that make

them up and to produce pictures of ideal specimens. In reality, however, many of the rocks to

be found lie between the two – geologists will often refer, for example, to ‘basaltic-

andesites’.Birdwatchers often use the term ‘jizz’ to describe the immediate recognition of a bird

from the briefest of glances. In reality, this is a perception of how a bird looks and behaves – a

general impression of its character. The same process is evident when looking at Lakeland

rocks. Colour, texture and structure are the things that strike you when you first pick up a rock,

but where it is, how it weathers, what the outcrop is like, whether it has lichen growing on it, or

whether it stands out in the landscape – in short, how it is ‘behaving’ – can tell us a great deal

about it. Some pointers as to how the different Lakeland rocks behave in the landscape are

illustrated in the following pages.Cumbria is a county where rock is the dominant building

material. This is particularly the case with the older vernacular buildings. Looking at the way

houses, farmsteads, walls and even monuments have been made using local materials can be

very instructive in our understanding of the quality and nature of the rocks. It is often easier to

see rock materials in the cut surfaces on buildings. The book illustrates several examples of



this.This book is not a ‘geology of the Lake District’. It is a starter guide to recognizing the

major rocks. Some aspects of the geological history are mentioned and it is arranged

chronologically, following the convention with many geological books, that is, dealing with the

oldest rocks first and working towards the newest. A simple geological map of the district is

included near the beginning of the book, along with a geological timescale so that you can see

how all the rocks fit into the historical picture. Technical terms and complex geological

language have been kept to a minimum. Some geological terminology is, however, inevitable in

a book of this kind and some terms in the text are shown in bold type the first time they are

mentioned and explained fully in the Glossary. Finally, there is a section headed ‘Going

Further’, which explains where the next steps on the road to a deeper understanding might

lie.If all of this makes your fell-wandering and enjoyment of the Lake District landscape more

informative and more enjoyable, the author will be happy.

CHAPTER ONEGeological BackgroundOnce you begin to look at Lakeland rocks, you soon

realize how many different types there are and what a diverse geology Lakeland has to offer.

All of the three basic categories of rocks recognized by geologists – igneous, sedimentary and

metamorphic – are here in great profusion. Britain was the birthplace of modern geology in the

eighteenth and nineteenth centuries, with many of the fundamental ideas and names of the

major rock types being worked out here. The Lakeland landscape played a significant role in

the unravelling of this story. Lakeland is still today a major site for geological research and a

key fieldwork area for the study of rocks at first hand.As a way into understanding this very

diverse geology and as a means of sorting out the significant rock types, we begin by looking

at a simple geological map and a timescale of the geological history. This will lead us first into

where the main rock types are to be found and when and how they originated.All maps,

whatever their subject, have to generalize the incredible detail of the earth’s surface in order to

present it on a piece of paper small enough to comprehend. Geological maps of Lakeland at

the sort of scales we use with modern Ordnance Survey maps (usually 1:50,000 or 1:25,000

scale) show a bewildering and potentially confusing array of information. The ground and the

rocks themselves are the ultimate baseline where the detail can be mind-stretching. The

geological map here reduces the detail to just nine groups of rocks. The timescale diagram

broadly follows the same basic divisions. The book takes each group in turn, starting with the

Skiddaw Group, the oldest division of rocks, and moves upwards through the geological

column working towards the newest rocks and the present day.The frontispiece to the book

pointed out that Jonathan Otley, as early as 1820, saw that three of these major rock groups

(what are shown on the map as the Skiddaw Group, the Eycott and Borrowdale Volcanic

Groups and the Silurian Sediments of south Lakeland) form the distinctive core of Lakeland –

the major fells that dominate this landscape. The Granites and the Carrock Fell Complex –

rocks pushed up into this core area, add to this central mountain core and complicate the

geological history a little, but add to the diversity of rock types. This upstanding core delineates

the Lake District topographically and is almost everywhere marked by a distinct change of

slope between upland and lowland. Both the boundary of the Lake District National Park as

defined originally when it was created in 1951 and the 250m (820ft) contour coincide quite

closely with this major geological boundary.The large outcrop of the Skiddaw Group primarily

found in north Lakeland, together with the detached outcrops in the south-west and northeast,

are not particularly diverse in terms of rock types. Many of the materials look very similar and

can appear dull and uninspiring. The geological interest in this group stems from their

structural arrangement, the way they are bedded, folded and contorted. It is a group that does



have a fossil content, but again because of its structural complexity they are difficult to find and

identify and need a deep understanding to appreciate the detail. The timescale shows that they

collected as a pile of sediments over a very long period of time. Nowhere is the base of these

rocks seen and the precise age of the lower layers is little understood, but the oldest clearly

date back to before 500ma. They are enormously thick and their formation occupied a very

significant part of the early history of this region.Lakeland geology.The geological

timescale.The Eycott and Borrowdale Volcanic Groups by contrast are a geological treasure

trove. Rocks of great diversity (albeit basically all of volcanic origin) are to be found. The main

types are all illustrated in this relatively long section of the book. They were created, however,

in quite a short period of geological time (probably only around five million years), but in terms

of variety of rock types and the impact this episode has had on the present-day scenery of

Lakeland, nothing comes close by comparison. It was a dramatic explosive episode,

geologically challenging to interpret.The third core group, the Silurian Sediments in south

Lakeland, are the domain of the sedimentary geologists. Here we have thick sequences of not

particularly colourful or dramatically different rock types, but ones marked by subtle variations

in the way they collected and the materials that make them up. In terms of timescale, they

represent a relatively long period of quiet geological activity under marine conditions stretching

from late Ordovician times right through the Silurian period.Pushed up into these core rocks

are some major intrusions of Granite rocks, which are explained and illustrated in Chapter 5.

These are all distinctive rocks where colour photography helps a great deal in their

identification. Scenically and as building materials, these rocks are well displayed in the

Lakeland landscape. In terms of timescale, they represent geological activity extending into the

period after the formation of the three core rock groups.The sections that follow on dyke rocks,

sills, the minor intrusions and basic igneous rocks highlight the very variable and occasionally

exotic rock types that were associated with the activity that produced the major granite

intrusions. Most of these rocks are again quite distinctive in appearance and can be defined

fairly easily by their composition. They also have clear locations in the landscape, places where

they can be seen and examined in the field. The outcrops tend to be relatively small and

consequently they are not shown on the geological map because of scale limitations. The

largest of them, the Carrock Fell Complex, is, however, large enough to be located on the

map.Just a few of the metamorphic rocks found in Lakeland are illustrated in the book. These

represent some of the most complex materials found in the region. From a geological

standpoint, virtually all the rocks in the core area of Lakeland are to a degree metamorphosed

(that is, changed from their original state). The Skiddaw Group, in particular, is totally modified

from the original sedimentary pile where these rocks initially accumulated. Even the volcanics

have been shown by geological experts to have experienced significant changes, both

structurally and chemically, as a result of later geological events, but this is beyond the scope

of the present book.The final four chapters of the book deal with the much more recent rock

types that lie encircled around the ancient core of central Lakeland. Here, diversity of materials

comes to the fore once again. These later rock types represent the periods of geological time

from around 360ma, right up to the present day. In Lakeland it is the rocks from the

Carboniferous and Permian/Triassic periods that predominate. For the most part they are

sedimentary rocks. There are, however, just a few minor, but nevertheless interesting, igneous

materials from these periods too. Finally, in Chapter 14 the story is brought almost up to the

present day with the use of some rock materials that date back only thousands, rather than

millions, of years from the Quaternary period.For centuries, Lakeland rocks have yielded great

riches. Neolithic man used them to create tools. Some of the earliest settlers exploited them for



building materials – rock for walls and roofing. Ever since, Lakeland rocks have been used for

all kinds of buildings, from castles, monasteries, cathedrals and churches, down to humble

dwellings and field walls, as well as for roads, railway construction, bridges, harbour walls and

promenades, and for monuments ancient and modern. Cumbria is a county where towns and

villages closely reflect locally available materials. Kendal, for example, has long been dubbed

‘the auld grey towne’ because of the dominance of the grey Carboniferous limestone of its

buildings; Penrith is ‘red’ due to the local red sandstones; while Keswick is a ‘green slate town’.

Lakeland has also exported much rock for buildings elsewhere in Britain.Lakeland rocks,

perhaps more importantly, have provided mineral riches. Long before Lakeland became the

tourist mecca that it has now become, it was an industrial mining area. Lakeland rocks contain

metallic ores – copper, lead and zinc – and many more exotic materials such as tungsten,

diatomite or graphite, which created local prosperity for short periods. Of greater economic

importance were the coal and iron ore from the Carboniferous rocks of West Cumberland and

Furness. These areas became industrial communities dominated by mining and iron and steel

working from the eighteenth and nineteenth centuries well into the mid and late twentieth

century. Lakeland rocks also have valuable deposits of gypsum, anhydrite and barytes, as well

as clays, sands and gravels.Mining has all but disappeared now from Lakeland. Ore mining has

ceased completely; coal and iron are now longer dug from the ground. The West Cumberland

and Furness mining community landscapes lie largely abandoned and suffer all the problems

of industrial decline. The mining sites of central Lakeland are now the realm of the industrial

archaeologists and mining explorers and historians. All these aspects of Lakeland rocks are

now in the past. In the following chapters, however, examples of where rock materials are still

being exploited will be illustrated. Rock is still quarried for building materials. Slate, sandstones

and limestones remain important economic resources. Gypsum is still mined.In an Appendix at

the very end of the book, there are two diagrams with classification schemes for the igneous

rocks and the sedimentary materials of the district. These have been added as an Appendix so

as not to complicate the reading of the text. The accompanying captions to the diagrams

explain how to use them. They are not compulsory reading, but they help a little to explain how

the different materials are sorted into separate types.

Chris H, “Lakeland Rocks - and so does Alan Smith!. Although most of the information here

has long been widely available, I think that this is the first time that it has been presented in

such an accessible, user-friendly fashion and illustrated with such a wealth of carefully

selected and truly informative photographs. A very large number of important sites are

identified and the text is pitched at just the right level for the educated amateur; it will make a

valuable addition to the bookshelves of anyone - botanist, climber, fell-walker, mountain-biker,

whatever - with an interest in this small pocket of fascinating topography between the

Morecambe and the Solway sands.My only (minor) whinge is that I would have appreciated a

little more on the tectonic settings in which the rocks accumulated; the paleo-latitude at which

the Borrowdale Volcanics were extruded, for example, is now believed to be around 43 degrees

south of the equator, a good starting point from which to discuss the subduction of Iapetus

under Avalonia...That said, however, this slim volume hangs together as a superb field guide.

Not to be missed!”

Annette McGrath, “Fascinating and informative book. Fascinating and well written book, with
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excellent diagrams and photographs. It is easy to read and suitable for both interested

amateurs and professional geologists alike. Highly recommended.”

The book has a rating of  5 out of 4.3. 11 people have provided feedback.
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