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SYNOPSIS

This thesis is a study of the industrial archaeology of the Purbeck Stone Industry, set
within the context of local social and economic history and informed especially by
an engineering perspective on the quarrying and mining operations. A wide range
of existing published sources and archive evidence has been evaluated, placing the
work in the context of existing knowledge, and an extensive field survey of stone
extraction and related industrial sites in the Purbeck area has been undertaken,
including the creation of a large photographic archive. Major buildings in which
Purbeck stone has been used as a constructional material have also been examined
to illustrate the market for the material at various historical periods and to show

how the various types of stone were able to be used, and the relationship of
potential use to methods of extraction and working.

The study examines all aspects of the extraction and working of the stone in
Purbeck, illustrating how masons quarried, dressed and carved the stone before it
was transported to its major markets, and examines the techniques of quarrying,
mining, working, carving and transporting the stone providing a much improved
understanding of this neglected area of the industry. In addition, the effect of the
industry on the local community is examined, and the roles of the craft guild,
landowners and stone merchants evaluated and explained. The importance of
transport is also stressed, and the changing technical approaches to the movement
of this heavy raw material are considered.

Finally the thesis explores some important aspects of twentieth century stone
production, noting the importance of changes in planning laws, apprentice training
and stone conservation and how these relate to the future prospects for the industry.
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An engineering perspective on the Industrial Archaeology of the Purbeck
Stone Industry

Introduction

The County of Dorset is situated on the south coast of England and covers an
area of 2655 sq km (1025 sq. miles), its coastline running for 142 km (88 miles)
along the English channel. It is predominantly a rural area of rolling hills
and valleys, often pictured as the landscape of Thomas Hardy, but with a
modern urban concentration in its south east corner based upon the

nineteenth and twentieth century growth of the holiday industry in
Bournemouth, Poole and Christchurch.

Within the county the Isle of Purbeck is a distinct entity with a clear
geological basis. It is not a true island but a peninsula of some 155 sq. km. (60
sq. miles) historically relatively isolated from the rest of the county by water
and heathland. It forms the present basis of a local government District
Council, and retains by virtue of relatively restricted road access (and vehicle
ferry access from Poole) a degree of isolation and relative economic difficulty
which is in sharp contrast to the relatively prosperous, metropolitan and
industrial conurbation with which it shares the shores of Poole Harbour. A
map defining the Isle of Purbeck is shown in Fig 1.I, and on the south side of
the Purbeck Hills lie the deposits of stone which are the focus of study of this
research.

This thesis is a study of the Industrial Archaeology of the Purbeck Stone
Industry informed from an engineering perspective and has been designed
to develop an increased understanding of the historical identification of
resources, techniques of quarrying, mining and extraction, and of the
treatment and use of the stone. It builds upon previous work on the general
historical development of the Purbeck Stone industry by a number of
authors: Roman uses for example are covered by Dunning (1948) and Beavis
(1971), medieval events by Hutchins (1861-74), and medieval stone usage by
Leach (1978). The life of a medieval mason has been discussed
comprehensively by Knoop and Jones (1967) and the usage of Purbeck paving

stones in the 17-19th century is covered by Jeffery (1988). A study of
redundant Purbeck quarries was undertaken by Mason (1984) and Cockburn
(1973) carried out a more general study of Dorset quarrying, with both

1



% juroygy
"%, A I - 2 X s1eneiley
XA3 umoq S anMIOM TN e
. *" punoy uieg s 4 _IN0) . O™
Wiey AsmAds : #-sunnyd vo
eSIIOIN®D S grensg F ?s:
cieanogeem = "B
veseonn \_.._.. ~e ..O:M- 1 T mm.. - YIIOMUBMG s b .
Sisesisitte ,  UONDUeY,, o8 oSNOH . .
THHE e 0001 sared CLTTLEITR OSNO
p 9JOWPpoWSg
sessuoisBulyy
waed ..
N *|lomuoyse|g

YisoH
uoyBuiaoy

euoysdwe)y

w10y w00

o
O

(

g Uy

inoqiey 1004




authors giving a general history of the stone industry. Benfield (1990) gives a
graphic account of the traditions, craft, work and life of a Purbeck quarryman
and Legg (1989) gives a general history of the industry. In addition the
historical importance of the product in the national building heritage is
already well understood (for example Salzman 1968, Clifton-Taylor 1983,
Davey 1976, Leach 1978).

The first recorded use of Purbeck stone was by the Romans, who used the
outcropping polishable limestone known as Purbeck marble for mortars, as
grindstones, and for inscribed memorial tablets, examples of the latter
having been found in England and France (Dunning, 1966). Following the
Norman invasion there was a building boom' in castles and churches, and
while the Norman masons originally imported their familiar Caen stone
they later began to use stone quarried locally. Thus Corfe Castle was built
from 1090 using locally quarried burr stone, a hard limestone which lies
immediately below the Purbeck marble seam but yields only relatively small

blocks.

Medieval cathedral and church building which began in the 12th century
created a demand for black and white marble that was used in the interior
decoration of Italian cathedrals. As it proved prohibitively expensive to
import Italian marble into England pale limestone was substituted for white
marble and polished Purbeck marble, darkened with grease, was substituted
for black marble. By the middle of the 14th century the industry gradually
declined owing to a change in architectural styles, the discovery that Purbeck
marble will flake in certain conditions, and the availability of alternative
stone from other areas of England.

Following the Great Fire of London in 1666, which brought about changes in
building construction and materials, demand for building stone increased
steadily into the Industrial Revolution period. Purbeck was able to meet
some of these demands by supplying not only monumental materials but a
wide variety of smaller but important items including paving stones, gutters,
kerbs and stone components for buildings such as sinks, steps, window cills
and lintels. Purbeck stone was particularly suited for such purposes as it
could be split, relatively easily, into the required thickness.

Following the introduction of tarmacadam and later concrete paving slabs
the requirement for ‘Purbeck squares”, as the paving stones were called, was
reduced. At the present time Purbeck stone is only used for walls, fireplaces

3



and crushed stone for roadworks, although the quality freestone is still being
used for prestige projects. There is however a requirement for Purbeck
marble to replace original components that have eroded over the centuries
and as the easily won marble was quarried in medieval times, deeper digging
is required to get down to the marble that remains.

Stone was originally quarried from shallow open cast surface outcrops, this
was followed by underground mining using adit entrances and sea cliff
mining using galleries driven into the cliffs. Underground mining and sea
cliff galleries left the overburden intact because removing it would have
been uneconomic using the hand tools of the period. With the advent of
improved earth moving machinery coupled with the closing of the
underground mines on safety grounds from 1947, the present mining
method is open cast, which is a return to the original method. Being located
on or near the coast the Purbeck quarries were ideally located to supply stone
over a wide area by sea transport. Purbeck marble can be found in many
churches and Cathedrals in the south, Purbeck stone can be seen in dock
quays, sea walls and forts along the coast and also incorporated in the
pavements of London and other towns in the South.



Aims and Objectives

The aim of this research is to provide a comprehensive review of the
industrial archaeology of the Purbeck Stone Industry, and to set this within a
broad engineering context as well as within the appropriate social and
economic history. The work thus sets out to define the uses of Purbeck stone,
explain the extractive processes, and to relate this to issues of transportation,
stone working and use. In order to achieve this aim a programme of research
has been undertaken which has been designed to bring together and evaluate
as much as possible of the surviving written evidence of the industry in
Dorset, to illuminate documentary sources by the detailed field investigation
of sites, and to develop greater understanding of the technical approaches
developed within the industry by reference to both historical and
contemporary knowledge of stone working and the masonry trades,

including an examination of the use of the stone in major historic buildings.
The work has therefore included detailed investigation of the history of the

stone quarrying and mining trades, drawing upon existing published
accounts, in order to set a national and international context for the study,
supported by historical research in documentary sources, especially those in
Dorset archives, and most importantly by a series of extensive site
investigations, including the production of drawings and technical
illustrations based upon archaeological evidence.

The methodology and approach to the work is derived from the growing
body of research and publications in the field of industrial archaeology, and it
is useful at this point to note the development of this relatively new
interdisciplinary field within which there are a number of divergent views

upon methodology and objectives.

The term.Industrial Archaeology is relatively new. Kenneth Hudson (1966)
records that the term itself was invented in the 1950s by Donald Dudley (at
that time Director of the Extra-Mural Department at Birmingham
University), although Neil Cossons (1987) noted that the study of the
technological aspects of industrialisation is much older than industrial
archaeology, centring especially around the activities and interests of the
Newcomen Society, which was formed in 1919. The first appearance of the
name in print occurred in 1955, when the late Michael Rix published an
article in The Amateur Historian emphasising the need to record and
preserve the remains of industrialisation before they disappeared (Cossons,
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1987). However, as early as 1966 Hudson had noted that since Rix had given
the phrase Industrial Archaeology to the world it had been much disliked
and strongly criticised, although nobody had yet been able to suggest a more
acceptable alternative! Hudson also reasoned that a necessarily hybrid subject
such as Industrial Archaeology is bound to be regarded with great suspicion,
if not outright hostility, by academics who prefer to see firm and clear
dividing lines between different fields of study, and in many ways the subject
has still to find a secure location in an academic context in the United
Kingdom. Thus the label 'Industrial Archaeologist' has come under equally
heavy fire from economists, historians and archaeologists, perhaps partly for
reasons of sheer conservatism, partly from resentment against an upstart

and partly because of serious and genuine doubts that Industrial Archaeology
can be made into a serious academic discipline.

Nevertheless, the sheer volume of publications and the extent of both
professional, governmental and public interest in the industrial past and its
physical remains is an indication that here is a serious subject worthy of
investigation, but the very nature of the objects and events under study
necessitate a very broad interdisciplinary approach. The difficulties which
industrial archaeologists thus often face derive from this potential diversity,
and are illustrated well by the problems faced in defining the historical
periods which are appropriate for study. For example, Neil Cossons (1987)
stated that the period covered by the Industrial Revolution attracts the
Industrial Archaeologist because 75% of the built environment dates from
this period and dominated the landscape. Following the second World War
the study of blast furnaces, mills, canals, railways and industrial landscapes
began to grow which was the beginning of Industrial Archaeology. The
Industrial Revolution period (itself the subject of many different definitions)
provided the core area or mainspring of Industrial Archaeology, but the
evolution of water and wind power in the 18th and 19th centuries can only
be appreciated in the context of much earlier developments.

Other authors have argued that the subject should not be wholly confined to
industrial activity but should consider both the cultural aspect and the
landscape in its entirety. Raistrick (1972) for example makes an eloquent plea
that there really should be no limiting dates to the study of industrial
archaeology and that Roman lead mining, medieval bloomeries and 20th
century cinemas are equally fit subjects for investigation.

In seeking a definition of the subject R A Buchanan (1972) stated that
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industrial archaeology 'is concerned with examining the process of
industrialisation through a systematic study of its surviving monuments
and artefacts. It is a study to which everyone can bring some expertise,
whether it be the skill of the architect or engineer, the experience of the
manual worker or housewife, or the craft of the teacher or historian, and
expect to find a useful and rewarding field of investigation. In the best sense
of the term, industrial archaeology is thus an interdisciplinary study'.
Buchanan's definition is that industrial archaeology is a field of study
concerned with investigating, surveying, recording and in some cases, with
preserving industrial monuments. It aims, moreover, at assessing the
significance of these monuments in the context of social and technological
history which call for documentary research and analysis. Furthermore,
Buchanan (1968) has also suggested that there are two major incentives
which make the study of industrial archaeology worthwhile, the historical
and cultural. Future historians will be grateful for the records of industrial
relics which would otherwise have disappeared without trace. The cultural
incentive involves the preservation of carefully selected industrial
monuments as significant elements in our cultural tradition and heritage,
the emphasis being on careful selection.

In a similar manner Butt and Donachie (1979) stated that the industrial
archaeologist is concerned to use the physical remains to remedy the
deficiencies in the existing record, to complement other historical evidence
and to assist in the testing of current orthodox interpretation of past cultures.
Bracegirdle (1973) commented that in recent years there has been a growing
concern with the physical remains of the factories, plant and transport
systems left behind by the onward march of progress but there are great
opportunities for original research into ports and harbours, the clay
industries, quarrying, roads and the smaller workshops and factories.

After several decades of increasing professional and amateur activity,
growing government interest in the industrial heritage expressed through
the activities of bodies such as English Heritage and the major tourist-related
and museum developments of industrial heritage sites in Britain and
throughout Europe, it was possible for Crompton (1994), the Association for
Industrial Archaeology (AIA) President, to write that industrial archaeology
is no longer a fire brigade activity but a contributor to a planned process by
which the recognition, recording and protection of industrial heritage has its
place alongside all other aspects of environmental activity. Thus the AIA
(1991) issued a document entitled 'Working for the Future' which was
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addressed to those responsible for the disbursement of funds in the public
and private sectors. It seeks to recommend priorities in research and
conservation which will serve as criteria for the selection of projects to make
best use of the undoubtedly limited funds that are available, and illustrates
the progress which has been made in the understanding and general
appreciation of the industrial past.

The methodology chosen for this thesis follows the approaches taken in
other major regionally based surveys which are of a general nature, and is
based upon a broad synthesis of the available documentary and field
resources which are able to illumine the general understanding of the
Purbeck Stone Industry: it has been designed to provide a wide ranging

examination of the Purbeck stone industry with particular reference to its
technological, historical and social aspects.

Existing Knowledge and Information Sources

The major existing published information on the industry may be divided
into two groups, one concentrating on the uses of Purbeck stone and the
other on Purbeck’s history. Mining and quarrying methods have been
mentioned but not researched in depth and the technical and practical
problems faced by a quarrymen have not been considered adequately.

Existing literature covers three distinct periods, Roman, medieval and 17th-
19th century and references after these dates are fairly sparse. Roman usage
is covered by Beavis (1968) and Dunning (1948), medieval events are covered
by Hutchins (1861 - 74), medieval usage by Leach (1978) and the life of a
medieval mason by Knoop and Jones (1967). The use of Purbeck paving
stones in the 17th - 19th century is covered by Jeffery (1988). Redundant
Purbeck quarries were studied by Mason (1984) and Cockburn (1973) carried
out a more general study of Dorset quarries with each author giving a
general history of the stone industry. Benfield (1990) gives a graphic account
of the traditions, craft, working conditions and life of a Purbeck quarryman
and Legg (1989) gives a general history of the industry.

In addition to the above works there are extensive sources of information,

but these are fragmented and comprise references in books not specifically
devoted to Purbeck stone. Other sources are census returns, trade journals,
directories, historic maps, newspaper reports, archive material and cathedral

publications. A comprehensive listing of these primary sources is given in
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the Appendix, and access to such sources in major archives was undertaken
and guided by extensive use of existing index sources, especially in the Dorset
County Record Office. Where appropriate field surveys of mining and
quarrying sites has been undertaken, and some underground exploration
was possible although was not able to produce original survey material for
reasons of safety and restricted access. In addition, it was possible to establish
an extensive photographic archive of mining, quarrying and working sites,
and many of these illustrations are included within the thesis.

This thesis thus examines and syntheses evidence of various types on the
techniques of quarrying, mining, extracting, working, transporting and
treatment of stone to obtain a better understanding of these operations. In
addition, the effect that the stone industry has had on the community is
examined by reference largely to published and archive materials, including
landowners papers and quarry leases, and a variety of published material
which considers the influence of the local craft guild, the creation of a 'stone
economy’, role of the stone merchants, effect of transport, improvements
and the rise and fall of the industry. In addition, the thesis examines the
effects of new techniques on the industry and economy.

Previous research on the Purbeck Stone Industry appears to have placed little
systematic effort into developing an understanding of the engineering and
technical aspects of the physical operations. In consequence the archaeology
of the industry, especially in relation to the understanding of the industry
within the Purbeck area and the surviving underground and surface
remains from all past production periods, should benefit from a new and
extensive investigation of the historical and archaeological evidence which
places an emphasis upon the processes and methods as well as its social and
economic history.



Chapter 1:

The Geology of Purbeck

An understanding of the geological conditions is an essential underpinning
for the consideration of the development of the stone industry in Purbeck. In
the Isle of Purbeck the geology is varied and complex, the beds are faulted
and folded and the same bed of stone may be easy to quarry in one area
where it is near the surface, but not in another where it is deep

underground. The intentions of this chapter are to give a general picture of
the geology of Purbeck in the quarrying areas, and to explain the difference
between Purbeck-Portland and Purbeck stone along with the geological

definitions and local names for the more popular stones that are, and have
been, quarried.

The oolitic limestones of England are very important in the development of
English architecture and in our townscapes. These stones are a product of

the Jurassic age, and were laid down in fairly shallow warm sea conditions.
They are called oolitic limestones because the most characteristic look to the
naked eye to be composed of masses of small round eggs like fish roe (Shore,
1957) Oopoliths are radial and concentric build ups of calcium carbonate which
was deposited either as loose particles from the skeletons and shells of living
organisms or chemically. The calcium carbonate is built up in concentric
layers around a grain of sand or piece of shell which acted as a nucleus and
formed loose particles. Additional calcium carbonate was slightly dissolved
by the action of acidic water containing carbon dioxide and this dissolved
calcium carbonate was then deposited amongst the loose particles in patches,
cementing them together and ultimately producing the beds of stone. All
this deposition took place at the bottom of the sea and when formed the
stone was further compacted by both the weight of further sediments above
and pressure caused by movements of the earth's surface.

Limestones are sedimentary rocks deposited in layers which are known as
beds, laid down in parallel bounded top and bottom by a bedding plane
which indicates where interruptions occurred in the laying down of the
sediment. The depth of each bed is the distance between the bedding planes
which are very important when the stone is being quarried because they
indicate where one bed can be separated from the adjoining beds. Vertical
joints are also very important in quarrying and these joints were caused as

10



each layer of sedimentary rock dried out causing shrinkage cracks or joints
(Leary 1983).

Sedimentary rocks are a layered structure and this must be borne in mind
when placing stones in buildings: a bed of stone is rather like a ream of paper
and should be restrained to prevent layers separating and being lost. Thus
stones should be placed on their natural bed so that each layer is horizontal,
just as they were laid down geologically, exceptions to this rule are negligible.
Placing stone on beds applies a limit to the depth of stone available, and this
in turn governs the height of courses in a building, which again may be less
than the total depth of the stone bed when wastage occurs. Purbeck-Portland

stone is classed as a freestone as a result of its property of carving well in any
direction, and the oolitic structure is not pronounced.

In the limestone system there is great variety in the colour and texture of the
stone quarried and the English oolitic limestone area from the Jurassic

period is shown in Fig 1.1. A geological map of the county of Dorset is shown
in Fig 2.1. The geology of Purbeck is shown in Fig 3.1, showing the upper,

middle and lower Purbeck beds and the Portland stone beds which are
discussed in detail below.

Purbeck stone of the upper, middle and lower beds are freshwater and
marine limestones from which are quarried general building stone and
Purbeck ‘marble’, whilst the Purbeck-Portland beds are fine marine
limestones . The natural bedding planes have over the centuries been
allocated names by the Purbeck quarriers to distinguish one bed from
another and are the basis of geological definition. Hutchins (1861-74), with
Bonfield's assistance, set down the names allocated to the beds of stone and
indicated the stones most commonly used and these are shown in Table 1.1.

The four seams of stone that are quarried are the Lannen, Freestone, Downs
Vein and New Vein seams and these, along with the type of stone they yield
are shown in the table. All the examples given by Hutchins (1861-74) refer to
the kinds of stone quarried at Swanage and neighbouring districts and it can
be seen that the Freestone seams lie 60ft below the surface of the ground
which required an inclined shaft to be sunk to this level in order to quarry

the freestone.

11
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TABLE 1.1

FT IN

Surface earth 3 0
Leper Stone (good) 0 9
Single Leper stone (good) 0 9
Earth 2 6
Step bed stone 0 6
Earth and hones o 0
White rag 0 7
Earth 0 6
Blue bed 1 8
Earth and hones 6 O
Red rag 0 3
Earth 2 0
Toads eye stone 1 O
Thick rag above the lane and end vein stone,

which is the ceiling of the lannen vein 1 1

Earth

Pitching stone bed
Tombstone bed

White roach (good)

Earth that quarrymen undermine
Leper stone (the best quality)
White bed (ditto)

Sat bed (ditto)

Hard bed (ditto)

Lane and End
(lannen)
vein seams

OCOOOO = OO 0
b
o N B el el Ve BTSSR0 )

Mock hard bed, the bottom of the lane and end vein stone
Earth

Backing bed

Earth

Ryall

Earth

Devils bed (good)

Earth

Freestone rag (good)

Lid bed

Shitte bed
Shingle, above the stone called freestone, which
is the ceiling of the freestone seams

FOANOWONORHR
- —
oNocooooBaEB oo

b
-
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SCAINS

Grubb earth

Thick grubb stone

Thin grubb stone

Son roach (good)

Thick bed

Pink bed

Grey bed

Thornback (exceeding good stone)

Freestone cleaves into the following beds called

White bed
Freestone bed
Under freestone bed

White horse
Duncow

Hardback
Under-picking earth

Lias bed, the bottom of the freestone quarry

Lias rag

Hones in two beds

Grey bed

Hones in three beds which is the ceiling of

the downs vein seams

Hone

Leper

Undermining earth
Grey bed

Downs vein stone cleaves into the following
beds called:

Pond bed

Mangy bed

White bed

Pond and undersat bed
clear all

Pond bottom bed
Under bottom bed

Earth, the bottom of the downs vein seams

Cinder, resembles burnt coal

Button stone
Pond feather bed
under feather bed

cap
Flint stone, the ceiling of the new vein seam

16
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undermining earth

New vein stone cleaves into
the following beds called:
Pond five bed (good)

under five bed (good)
vein

Five bed-shall

Pond white bed (good)
brassy bed (good)
under-white bed (good)
Tombstone bed

Pudding bed

Sheer, the bottom of the new vein seams

Earth
Flints
Earth
Iron bed
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Although the beds of stone were laid down level and parallel to each other
in the Jurassic period, subsequent upfolding and land movement has caused
distortion, and examples of this occur where beds of lower Purbeck stone
and Portland stone over-lie Portland sand and Kimmeridge clay. From the
headland at Gad cliff the Portland stone runs eastwards and then moves
inland occupying the summit of the range of hills inland from Kimmeridge.
Near Swyre Head a fault throws it northwards where it forms the high land
south of Kingston to Downshay barn. Turning south it touches the coast at
Emmets hill forming the upper part of St. Aldhelms Head.

Along the four and a half miles between St. Aldhelms Head and Durlston
Head the Portland beds form a vertical wall rising from the sea. These beds
of Portland stone overlie the Portland sand beds of the cherty series which
consist of black sandstones, marls and cementstones and these in turn rest
on Kimmeridge clay. Arkell (1935) described the Portland beds at Winspit as
follows:

Ft ins

Shrimp bed 10 O

Titanites bed 10 6

Pond freestone 7 6

Chert vein 4 0

Listy bed 1 O

House cap (gallery ceiling) 8 O

Under picking cap 4 6 Freestone
quarried from

Under freestone 5 6 seacliff
galleries Cherty series (bottom of the sea cliff gallery) 66 O

Kimmeridge clay

The sea ledges are 42’ 0 from the base of the sea cliff gallery and this is shown
in Fig 4.1. A photograph of these conditions at Winspit is shown in Plate 1.1,
the sea ledges, cherty series face and the overlying freestones can be seen
along with a sea cliff gallery and piles of old quarry waste. Sea cliff galleries
were driven into the cliff to win the under freestone, the underpicking cap
being discarded. This gave a gallery approx 10ft high with a ceiling of House
Cap stone which the quarrier supported on stone legs as stone was removed.
Winspits sea cliff galleries are shown in Plate 2.1

and this illustrates the beds of Portland stone with their bedding planes,
vertical joints or shrinkage cracks, the under picking cap and under freestone
quarried from the galleries and a supporting leg of stone.

18



A description of the individual freestone strata is given by Townson (1975)
and they are as follows:

Under or bottom freestone
Fine cream coloured oolite, an excellent quarry freestone, and the stone for

which the quarries were originally worked. Shells nearly all comminuted,
partly false bedded used for sinks, kerbstones, etc.

Under picking cap

Hard stone cut to waste to allow access to freestone below

House cap
A hard, grey, shelly limestone, not very workable but has been used for

breakwaters and similar structures. There is a band of thin lenticles of white
chert and silicified oolite within the stone and the under surface of this
particular bed forms the roof of all the cliff galleries and it contains large

shells.

Listy bed

A grey limestone with a ready vertical and horizontal fracture which breaks
easily.

Chert Vein

Limestone with dense nodular Chert in the lower 0.6m and sparser Chert in
the upper portion.

19
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Pond Freestone

~ A good oolitic freestone, fossils nearly all comminuted, infiltrated by

calcareous matter and occasionally marred by lenticles of white silicified
oolite.

Titanites bed (Blue stone)

A hard, greyish, shelly limestone especially so at the basal 0.6m. The source
of nearly all the giant ammonites.

§hrimp_ bed

A white, fine grained sublithographic limestone constant in appearance
from Durlston Head to Lulworth Cove, contains many bivalves, the ‘shrimp’
refers to a primitive crustacean and the stone was formerly burnt for lime.

At different parts of the Isle of Purbeck the thickness of the beds vary, west of
St Aldhelms Head the freestones deteriorate in a south westerly and westerly
direction, becoming thinner and more cherty.

At St Aldhelms Head the under freestone has been replaced by thin
limestone bands with chert nodules and only Pond Freestone is quarried. At
Lulworth both the freestones have disappeared, but the favourable qualities
of the Purbeck-Portland stone which include slight absorption, close grain,
hardness and durability increase in an easterly direction thus Tilly Whim
cliff quarries yield the most durable stone. Overlying the marine originated
Portland beds are the Purbeck beds which are mainly of freshwater origin
with abundant freshwater and estuarine fauna, but include estuarine and
even truly marine strata. Despite the transition being from the purely
marine Portland beds to the freshwater Purbeck beds, the exact plane of
separation is not always obvious; both groups of beds include massive, light-
coloured limestones, both are sometimes oolitic and they are virtually
welded together. The upper junction between the Purbeck beds and the
Wealden beds, is also unclear and has been the subject of considerable debate

(Arkell, 1933).

Within the Isle of Purbeck the Purbeck beds run from Peveril Point to
Worbarrow Bay. East of St Aldhelms Head the beds turn northward to
Afflington Barn, skirting the north side of the Encombe and Kimmeridge
range as far as Gad Cliff, the beds being lost beneath the sea at Worbarrow
Tout.
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The Upper Purbeck beds are of freshwater or brackish water and include the
fossils Paludina, Unio and Cyrena. Middle Purbeck beds are part brackish,
with Cyrena, Hydrobia and Limnaea and part marine with Corbula, Pecken
and Ostrea. Lower Purbeck beds are of freshwater or brackish origin and
contain insects in addition to the shells named above. Among the Lower
Purbeck beds are the dirt beds with the stumps and prostrate trunks of
coniferous trees, each dirt bed being overlain by an almost continuous mass
of calcareous tufa, the individual masses of tufa being known as “burrs”.
Above the tufaceous cap the Lower Purbeck beds show brecciation, the rock
bands breaking into separate blocks embedded in a calcareous cement largely
composed of smaller fragments of the ‘broken” limestones.

The coastal section around Durlston Bay exposes the entire Purbeck
formation which Arkell (1947) described as follows:-

Purbeck marble beds and ostracoid shales

Unio beds UPPER PURBECK
broken shell limestone (Burr) (20 metres)

Corbula and beef beds

Upper building stones MIDDLE PURBECK
Cinder bed (50 metres)
Lower building stones

Flint bed and black shale

Mammal bed

Marles with Gypsum and Insect beds LOWER PURBECK
Broken Beds and Turfaceous Caps (50 metres)

These Purbeck beds overlie the Portland beds and details of individual strata

are as follows:-

Mammal Bed (0.3m; 1 ft)

A carbonaceous earthy layer of ‘dirt bed’ suggesting an ancient soil, bones of
small mammals have been found.

L.ower Building Stones (10m: 33ft

Varied series of beds of freshwater origin, upper part has workable beds of
cream coloured stone, lower parts are shales and marls.

Cinder Bed (2.5m; 8ft)
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The most conspicuous and consistent bed in the Purbeck series, made up
almost entirely of a compacted mass of Ostrea distorta and other shells.
Represents the first evidence of sea invasion in middle Purbeck times, also

known as Oyster bed. Upper Building Stones (16m; 52ft)

Limestones with shale partings, fossils suggest brackish water and estuarine
conditions. These stones have been quarried at the cliffs but have been more
extensively worked around Swanage.

orbula and Beef beds (20m: 66ft

Layers of shelly limestone, shales and marls with “beef”and selenite, partly
of marine origin. The “beef” beds consist of light and dark shales with
Cyrena and Cyprides, beneath are the “Corbula” beds with Corbula and other
marine fossils. Near the top is a prominent band of broken shell limestone
with yellow, sandy seams.

Broken Shell Limestone (Burr) (3m; 11ft)

A hard, massive, limestone made up of fragments of Cyrema, with Unio,
Viviparus and fish remains.

Burr stone is durable but occurs only in small blocks it has been used for the
construction of Corfe Castle, Swanage Church and the restoration of
Wimborne Minster.

Unio Beds (1.5m: 5ft)

A thin limestone with Unio fossils.
Purbeck Marble beds & Ostracoid Shales (14 m: 46ft

Purbeck marble occurs at the base of the shales as two bands of hard
limestone with Paludina carinifera, the bands being 3.5 m apart, the upper
blue, the lower red. These limestones are interstratified with shales
containing Cyprids and layers of fibrous calcium (“beef”). This seam of
Purbeck marble runs with the other Purbeck beds from Peveril point to
Worbarrow Bay, a distance of some 11 miles, and passes through Afflington,
now a farmstead, but at the height of its marble days in 1270, Henry III
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granted a market and a fair (Legg, 1989) and the remains of the medieval
hamlet lie across 10 acres of pasture. Examination of the cart track running

through the old quarries revealed two seams of stone running diagonally
across it one was burr and the other marble. It should be noted that this is
not a metamorphic marble, but a sedimentary rock to which the name has

been applied.
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Chapter 2:

The Extraction Processes:
Quarrying , Mining, Working and Transporting

This chapter aims to provide an introduction to the methods of extracting stone in
the Purbeck area, and of the approaches which have been adopted to its processing
and transportation. The general historical context is first established, and this is then
set within the details of the historical activity patterns in the Isle of Purbeck. The
chapter is based on a number of existing historical texts supplemented from
documentary sources located in the Dorset County Record Office, and upon detailed
examination of the remaining quarry and mine sites by the author during 1991-93.

d uarrvin

The general historical framework for the working of stone has been well
documented by Bromehead (1965), upon which the following account is essentially
based. Collecting natural stones and boulders that lay on the surface of the ground
was how early man utilised stone for his benefit and to form it into the shape
required, he later began to dress it using chert, a substance closely allied to flint.
Quarrying that comprised extracting blocks from the solid rock required the use of
metal tools, first of copper, then of bronze and finally iron and steel, this beginning
around 2,800 BC, but evidence of quarrying techniques used in the past is rare
because natural weathering erodes tool marks on the remaining quarry faces when
stone has been extracted.

Thus for direct evidence we are almost confined to Egyptian work in the desert
where as a result of the dry weather conditions there are quarries there that have
remained largely untouched since 1000 BC. At Aswan for example much has been
learned from the study of the incomplete obelisk, a block of granite 42m long, which
if it had been successfully extracted would have weighed about 1200 tonnes - in
comparison Cleopatra's Needle is 22m long and weighs 190 tonnes, while two
obelisks preserved in Rome each weigh 1160 tonnes. The Aswan block had been
abandoned because it was cracked, but the quarrying method has been established:
the top surface was cleared and then dressed flat by pounding with balls of dolerite,
12 to 30 cm diameter, of average weight 5.5kg. A metre wide trench was then
pounded all round the block using dolerite balls almost certainly shod on rammers.
When the trench was deep enough the block was undercut by the same method and
then the block was raised to the surface using wedges and blocks in progressive lifts.

27



Although chisels and plug and feathers were in use in the quarry at the time the
obelisk was quarried, there are no chisel or wedge marks in the trench, although
wedge and chisel marks are to be seen on the top of the obelisk.

The Egyptians sometimes worked limestone blocks in the same way as the granite
obelisk: by trenching round they took out stone in regular lifts and made galleries in
those of the best quality. Cracks were not followed but a layer of stone was left on
each side of the crack and these now stand up as walls with fissures along them.

Saws were also used, these being copper blades fed with sand or set with emery

teeth, and faced stones could be dressed with marvellous accuracy, a granite
sarcophagus of 3350 B.C has a surface like ground glass and a high degree of
parallelism. The Egyptians also used limestone roof slabs and these date back to 3000
BC. For limestones and softer stones it was possible to use a heavy quarrymans pick,
this too was a crushing rather than a cutting implement. The characteristic traces
that remain in an Egyptian quarry are a series of oblique pick marks on the vertical
faces. There are also, where the stone is really compact, a series of shallow
horizontal ledges or grooves where the trench cut to free a stone has been

progressively deepened.

For softer stones, such as the tufas of central Italy, there was a whole range of
quarrymans axes and adzes which cut the stone instead of having to pound it and
very much the same tools might be used to dress it after quarrying. In Malta the
implements for dressing a block of soft stone were a set square, a template and a
broad bladed axe. For the harder stones, such as limestone, the surfaces would be
dressed after quarrying with a course metal point and a mallet and even today these
basic tools of the masons craft would be used to roughout the first stage of the work.
Where stone was required to have a smooth surface, such as the flesh surfaces of a
figure, it was smoothed with pumice stone or abrasive sand.

Where sedimentary. rock was quarried nature had produced blocks, of various sizes,
separated by vertical joints and horizontal bedding planes and these were extracted
by using a stepped quarry face. Blocks were obtained by splitting with wedges and

levering the block free from its neighbours.

Such in essence were the tools and methods of quarrying throughout antiquity and
the two instruments for more recent change were gunpowder and the application of
mechanical power. Gunpowder was however not often used in a quarry producing
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dimensioned stone and as mechanical power arrived late at individual quarries it
would be true to say that quarrying methods remained unchanged from 2,800 BC to

1900 AD in a limestone quarry and other quarries producing dimensioned stone
(Ward-Perkins, 1971).

From 2000 B.C. the Egyptians began to use large blocks of stone for building or for
statuary but the Greeks, who inherited their quarry practices directly from Egypt, at
quite an early stage lost interest in the characteristically Egyptian element of sheer
size. It was left to the Romans after the annexation of Egypt to resurrect the Egyptian
taste for the colossal and to reintroduce the techniques for handling large masses of
stone represented by the columns of the Pantheon or the great granite obelisks.

In their techniques and tools the Romans were heirs to a long tradition but it was
the way that they put them to use wherever they went that made them such an
important historical force. Caesar began to open up new quarries to meet the
demand for stone including the marble quarries at Carrara which for 200 years was
the principal source of Rome’s white building marble while Augustus and Tiberius
maintained the vast building programme, importing coloured marble, granite and
other stones from all parts of the Roman empire (Ward-Perkins, 1971). Much of the
excellence of Roman building stone is attributed to care in selection at the quarry
and to leaving it at the quarry for preliminary weathering.

Following the invasion of Britain much quarrying was done in Roman times and
Hadrians Wall, which traverses the country from Bowness to Wallsend, is the most
obvious source of information. The ashlar of the wall was of grit because it was
hard and its roughness gave a good key for the mortar, and behind the ashlar facing
blocks is a rubble core embedded in mortar. Stone exposed to the weather is cut
across the grain so as to avoid the scaling off by the lines of stratification and the
stone tapers towards the end which is set in the wall. Stone was thus being quarried
and dressed in large quantities, in convenient sizes for ease of transport and the
quarries furthest away from the wall were in Cumberland, a distance of eight miles.

In York magnesian limestone was brought from Tadcaster by river transport, and at
Bath the Roman quarries adjoined the Fosse Way, allowing it to be transported to
Silchester (Reading) and Colchester where Bath stone from Roman Times has been
found. The Romans used nearly every one of the English building stones and tufa,
so familiar in Rome, was quarried in Maidstone, Dursley and Walton. Slates from
Cumberland, Leicester, Oxfordshire and Wales have been found in Roman remains

throughout the country.
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In Purbeck the Romans quarried in shallow pits for the limestones known as marble
and burr which outcropped on or lay just below the surface. They were used either
as mortars for grinding or for inscribed memorial tablets. When the Romans
departed the technique of stone cutting fell at once into decay and Bede relates that
St. Benedict of Wearmouth crossed into Gaul in 650 A.D. and brought back masons
to build a church (Bromehead, 1957).

In Saxon times, from around 675 AD, the oolitic rocks of Bath and the Cotswolds
were being worked, but in general the pre-Norman masons worked relatively little
limestone which needed a saw, hammer and chisel to work it whilst grit could be
carved elaborately with primitive tools and abrasives. Following 1066 masons from
Normandy, who were experienced in carving Caen limestone, were brought to
England, and stone quarrying for castle and church building began to expand rapidly.
There was an increasing demand for decorative stone, and the first to achieve a
national reputation in this country was the dark Purbeck ‘marble’ which, starting
about 1170 AD, was soon being shipped all over England and occasionally abroad.
Purbeck marble led the field until the 14th century when fashion changed and it was
supplanted by alabaster quarried in the North Midlands. Nevertheless it was from
this Norman period that the extraction of stone on Purbeck began, initially from
surface quarries and later from underground workings. As can be seen on the map
of limestone quarries produced by Davey (1976) (Fig 1.2), in Purbeck there are at
present only 20 limestone quarries operating, but this current situation represents
only the end of a long and complicated pattern of working which has seen many
successive cycles of activity reflective of local and national demand.

The Purbeck Land Quarries

The Purbeck marble seams run for 11 miles across the Isle of Purbeck. Along this
length are the remains of many marble quarries typified by that in Plate 1.2, which
shows one of the more recent quarries from which marble was quarried to build
Kingston Church in 1876. All the marble quarries have in the main been hand dug
and this puts a limit on the depth of the quarry of about 20 feet. Fig 2.2 has been
created to illustrate a cross section of the ground before marble quarrying
commenced (1) and shows the marble seam outcropping at the surface and then
sloping away underground. Next (2) is shown how the ground is left when the

30



BUILDING STONES OF EnNGLAND
Y N.DAVEY.

® STILL OPERATING

PURBECK O CLOSED Downl

FiGs Fl.2
DISTRIBUTION OF PRINCIPAL
| IMESTONE QUARRIES..

31




o - - e LT T s e e e e - i (e e T e i it T MU S

T—— T T e e R A e e — e ]

SNILTINND TN SOTF3Nd AT

—_—— —

) Q
I 174 Ol mdio.._m___w@ —
.«_w.rnpi@ R RTR
| T — SOONN 3HYL JI3IN0D
NOWISOJ INN LOO $39N2 v

Ml ONINNNTWE
JF18IYW 23991

30 PYNQIINO SO0 HLIM
\ WY3g MOTIVHS N @' ¥
> T

IV IN JO ‘ONIODIT
ANVWH JO0d LiwliT X0 JddN

/
\\\\\\\ ..
\_

d~BH Js

N

NAOYB 40 S3994INS Y T ANNOBO 90 3ovadng

¢

doyoLno !

{

LNOONg
N3J3NBIINO

JYIH 110dS ONIRBYNYND IS BVYW, A3 LAY AN
3Yod39g SM3IIN IYNOWD3S




marble has been removed by hand digging. At 20ft deep the dig stops and spoil has
been thrown backwards into the quarried area and forwards onto the unquarried
surface of the land. Over the years such a profile is smoothed out and slight
depressions are all that remain. It was impractical to mine the Purbeck marble that
remained in the ground because of the loose overburden and the height of the
marble seam. In order to quarry the marble today the overburden has to be
removed down to 20ft plus, and Plate 2.2 shows this being removed by a bulldozer
and a back acting digger. Plate 3.2 shows the marble that was quarried from this trial
hole at Blashenwell during 1992. This is the method by which Purbeck marble will
be quarried to meet the future requirements to replace medieval components used
in cathedral building that have suffered weather erosion over the centuries.

Thus in contrast to the historical methods when a quarry is opened today in Purbeck
on unquarried land to obtain stone the method adopted is as follows:-

1. Topsoil is cleared from the area to be quarried by a back acting excavator or
power shovel and stored for future quarry reinstatement.

2. Overburden is then removed down to the first layer of useable stone, the
overburden being tipped down previously excavated quarries from which all
saleable stone has been removed.

3. A back acting excavator then removes the stone, a layer at a time, and loads it
into a dumper to transport to the stockpile. At the stockpile the particular

beds of stone are placed in segregated piles because generally each type of
stone is used for a different purpose.

4, As the beds of stone are removed and the quarry deepens the excavator cuts a
sloping track to the top of the excavation to ensure that it is always resting on
firm ground and not working near an unsupported quarry edge.

S. Finally the base of the quarry is cleared of debris that fell into the quarry when
the stone was being removed from above. Plate 4.2 shows a quarry in the
various stages of development: at the far side a step can be seen where the
topsoil and overburden have been removed down to the first bed of stone
prior to its removal. Below this level can be seen the quarry face comprising
the individual beds of stone and at the bottom of the face is the debris that has
fallen into the quarry. At the base of the quarry is the access track and on the
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Plate 1.2  Blashenwell Marble Quarry

Plate 2.2  Digging for marble



Plate 3.2  Purbeck marble quarried at Blashenwell
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left of this track is old backfilling and on the right new. This sequence
continues until all the saleable stone is extracted and the quarry backfilled and
levelled with the stored topsoil finally replaced for revegetation. (Information
from a personal interview with Mr Lovell, Hardens Quarry, 1992).

Plate 5.2 shows quarrying at Acton where an excavator and loading shovel are
working at the top of the quarry face, with a further two loading shovels working at
the base of the quarry, where the stone is piled for collection. In this case the
shallow quarry face is being cut into the hillside and the base of the quarry is at road
level.

Quarries of the open cast type in Purbeck are always worked from the top
downwards to prevent the face collapsing and falling onto personnel and
equipment below. A particularly fine example of a quarry face is shown in Plate 6.2
and on this 30ft deep face, below the top overburden, can be seen 7 beds of stone
separated by bedding planes and these are, from the top:-

Blue Rag - walling stone
Grub - paving and walling
Roach - white paving
Thornback - monuments and head stones
FREESTONE
Whitcham bed - monuments and head stones = SEAM
Free stones - carveable stone, bird baths, etc.
Downs vein - splits into paving slabsand = DOWNSVEIN
roofing tiles SEAM

Before modern machinery made it possible to economically work quarries of this
type opencast, the stone was mined for the freestone seam and the downsvein seam
and this quarry face illustrates what was above the stone miner working below
ground. When opencast quarries are dug today old unrecorded mines are

sometimes found and this is a serious loss to today’s quarryman who having bought
or rented land for quarrying discovers that the prime stone has been removed

previously by mining.
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Plate 5.2  Quarrying at Acton

Plate 6.2  Hardens Quarry
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Small quarries are to be found in the Acton area and piles of quarried stone can be
seen there conveniently placed for collection. Plate 7.2 shows the beds of stone at St.
Aldhelms quarry where there is heavy equipment including cranes to lift the large
blocks of stone (shown in Plate 8.2 along with the quarry workshop in the
background). Further inland at Swanworth quarry roadstone is produced and the
quarrying technique is different because as the product is crushed stone and not
dimensioned stone, blasting is used. In this quarry the face is drilled from the top as
shown in Plate 9.2, explosive charges are then inserted in the drilled holes and the
front of the face is blasted down. Fallen stone is then loaded at the bottom of the
face and taken to the crushers, any large blocks weighing from 1 to 4 tons are
however reserved for sea defence work and blocks from 6" to 8" are segregated for
heavy foundation work. All the rest is sent for crushing by a primary jaw crusher
and a secondary impact crusher into sizes ranging from 6m/m to 75m/m. The plant
at the quarry comprises of screens, belt conveyors and hoppers, etc., and the crushed
stone is loaded onto motor lorries for transport to sites within a 30 mile radius. A
general view of the quarry with its plant and associated stock piles is shown in Plate
10.2, the large scale of the operation can be gauged from the size of the lorries at the
bottom of the quarry. Finally, at Cucknowle there is a chalk quarry, which supplies
around 500 tons per annum to the ball clay processing plant at Furzebrook. In the
late 19th century it supplied chalk to Powells cement works at Ridge (which has now
gone), the chalk being transported at the quarry by an inclined plane (Legg, 1989).

Benfield (1990) shows the popular beds of stone that are dug in Purbeck and
illustrates how they outcropped when upfolding of the land thrust the beds upwards
(Fig 3.2). As the seams which outcrop at the surface near the sea cliffs travel inland
they were extracted by mining and now by opencast quarrying. Portland stone was
previously quarried at the cliff face and now at two inland quarries , St Aldhelms
and Swanworth. Beyond that the Portland seam is overlain by the Purbeck
freshwater beds which makes mining Portland uneconomic.

Sea Cliff Quarries
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