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HUMAN IMPACT ON LIMESTONE PAVEMENT

by Dr. H.S. GOLDIE *
Resum

Els paviments calcaris de les llles Britaniques forneixen interessants exemples de |'activitat hu-
mana com a agent de canvi geomorfologic. Aquest article contempla la historia de la influencia hu-
mana en els paviments calcaris, especialment a I’Anglaterra nord-occidental, examina danys re-
cents, i discuteix les accions realitzades per protegir aquestes formes paisatgistiques tan belles com
fascinants. Han estat diverses les activitats que han afectat els paviments, i la importancia de les
activitats individuals ha canviat amb el temps. Darrerament la pressio s’ha incrementat i els orga-
nismes conservacionistes s’han interessat pel problema per tal de protegir els paviments de nous
estralls. Durant els darrers 30 anys, molts pocs paviments calcaris de les llles Britaniques han deixat
d‘esser afectats per agressions o alteracions, i alguns han patit molt seriosament.

Summary

The limestone pavements of the British Isles provide an interesting example of human activity
as an agent of geomorphological change. This paper looks at the history of human influences on
limestone pavements, especially in northwestern England, examines recent damage, and discusses
the actions being taken to protect these fascinating and beautiful landforms. The activities which
have affected the pavements have been varied, and the importance of any individual activity has
changed over time. In recent decades the pressures have increased and conservation bodies have
become concerned with the problem in order to protect pavement sites from further damage. Very
few pavement sites in the British Isles have been unaffected by damage or alteration in the past 30

years, and some have suffered very severely.

Introduction

The effects of man as a geomorphological
agent have been discussed in the literature at va-
rious times, for example Thomas (1956), Brown
(1972). To elucidate these effects it is necessary to
examine both field evidence and historical docu-
mentation of economic processes, as has been
illustrated by Prince (1962).

In the case of limestone pavements field ob-
servation shows that the blocks or «clints» which
compose them have in places been removed by
man and used in various ways. Previous literature
has briefly mentioned areas where this has occu-
rred, and types of evidence for the damage and its
dating (Sweeting, 1972; Goldie, 1973, 1976, 1981,
1986; Ward and Evans, 1976). In the present research
the author has looked particularly at field evidence,
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and at material made available by the Nature Con-
servancy Council, which is active in trying to pro-
tect limestone outcrops. This work comes at a time
when there is an increasing need to conserve valua-
ble landscape features, in the face of increasing en-
vironmental pressure. Other karst landforms, for
example caves, have also been vulnerable to da-
mage (Black, 1969; Stanton, 1982).

The evidence establishes that limestone pave-
ments in the British Isles have been profoundly al-
tered by human activities. Merely to observe the
pavement outcrops and to conclude that their fea-
tures are entirely natural could encourage erroneus
ideas about their development. Analytical problems
arise in situations where proof of human interfe-
rence is not available, but where the field situation
suggests damage. Older damage is more difficult
to recognize in the field than recent. Further pro-
blems arise when trying to establish what effect in-
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direct activities have had on pavements. Direct ef-
fects have been so profound and extensive in some
areas as to justify the legal protection of limestone
pavements in Great Britain under the Wildlife and
Countryside Act, 1981. No such protection exists in
the Republic of Ireland, although clint removal is
also very extensive there.

Man'’s influence on limestone pavement, parti-
cularly in Britain and Ireland, stems from several
factors, including its proximity to settlements and
communications, the value of the pavement areas
to upland agriculture, and the value of limestone
itself as a marketable commodity. Economic activi-
ties have directly or indirectly affected limestone
pavement features and distribution for a long time.
Areas where pavements are found have been gra-
zed and cultivated since pre-historic times and
these activities have affected vegetation and soil
cover, thereby indirectly influencing pavement dis-
tribution. Other activities have directly affected pa-
vement outcrops. These include limestone removal
for roads, walls and buildings and their decoration;
its burning for lime; its removal to improve pas-
ture, and to supply garden rockery stone.

Sources and methods

Varied sources and methods have been used
to obtain evidence for the effect on pavements of
these activities. Field evidence has been the most
important, especially as it shows exactly how the
ground surface has been altered. But other sources
are interesting and some supply information for si-
tes lacking field evidence, whilst others give figu-
res of quantities of stone involved. Local contacts,
literature sources, examination and comparison of
different map series, examination of aerial photo-
graphs, Inclosure Acts, estate records, local news-
papers and Nature Conservancy Council files have
all been used, in addition to field evidence, to com-
pile a picture of what has happened to these land-
forms. The location map (fig. 1) indicates the main
areas of pavements examined.

Local contacts have not been informative be-
cause there is great reticence in N.W. England over
this question of pavement damage. The problem is

over a clash in attitudes to the land which arises.

between different interests in a National Park, Site
of Special Scientific Interest or other partly protec-
ted area of natural beauty. This is particularly so in
the Yorkshire Dales National Park, where many im-
portant pavement sites are found and where they
have been much damaged.

The Chartulary of Fountains Abbey, which in
Mediaeval times owned much of the land contai-
ning pavement in Craven, Yorkshire, offered no
specific information on limestone use, but the evi-
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Figure 1. Location map of places cited in the text.
X = main pavement area examined.

dence it gave of the economic activities up to 1539
supports the idea of grazing pressure on soil and
vegetation which might lead to soil erosion and ex-
posure of pavement outcrops.

Archaelogical literature confirmed some of the
field evidence for clint use in building old structu-
res, and confirmed general settlement pressure in
pavement areas. Field examination of some sites
in this literature shows that pavement was cleared
and used in construction, for example the prehisto-
ric standing stone circle at Knipe Scar near Bamp-
ton, Cumbria (Noble, 1907).

Maps might reveal evidence of recent changes
in the pavement extent. The 1890’s edition of the
six inches to one mile Ordnance Survey maps of
Craven was therefore compared with the most re-
cent available. Unfortunately, this source was not
fruitful, due to inaccurate mapping and differences
in the representation of pavement; indeed there
are differences in the cartographic representation
within editions. Consequently, changes which ap-
pear to have occurred may not have, but merely
reflect changes in cartographic method or accu-
racy. Six inch Ordnance Survey maps where also
used to ascertain pressure on limestone from usage
in walling, lime kilns, sheepfolds and quarries.

The Inclosure Awards of the late 18th and
early 19th centuries for Craven show that pave-



ment was used in walling. The Malham Inclosure
Award Map depicts limestone pavement outcrops
with walls crossing them (Goldie, 1976). Walling
pressure was greatest in the dales rather the moors,
but in both areas pavement was used where it pro-
vided the most available stone. Calculation of quan-
tities involved is difficult, as is assessment of the
exact effect on the pavement. Grassy areas on either
side of walls which cross pavement indicate remo-
val, for example in Wharfedale above Chapel House
Wood, and on Gauber Pasture on Ingleborough.
Measuring wall length per kilometre square on the
six inch maps indicates the scale and variation in
pressure (Goldie, 1986). Densities as high as 8 km
of wall per km? are found in Wharfedale and Rib-
blesdale. The majority of the walls involved are of
limestone.

The Ingleborough Estate Cash Books docu-
ment the amount of stone used on the estate for
walling and lime in the early 19th century. Wall
construction peaked in 1842, 1855 and the early
1870's. Most of the stone involved was limestone,
though some was grit. Use of limestone for lime
showed a very large peak around 1842.

Air photographs show examples of direct pres-
sure on pavement from old settlements. One pho-
tograph in Raven Scar, Yorkshire (UH 93, Commit-
tee for Aerial Photography, Cambridge) shows how
a space in pavement has been cleared for sheep-
fold construction; another of Scales Moor, Yorks-
hire (UH 83, Cambridge) shows a further example
of a sheep shelter using pavement. Photographs of
old hut circles, settlements, small enclosures and
field systems from the Iron Age, near pavement,
indicate the possible pressure on outcrops at this
period, for example on Cowside Flask, Malham
Moor (BAQ 47, Cambridge).

Local newspapers in N.W. England, (Craven
Herald and Westmorland Gazette) confirm the oc-
currence of removal and have reported on Public
Inquiries into the problems. Information has also
come from the Files and records of the Nature
Conservancy Council (NCC) and discussions with
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Figure 2. Diagram showing effect of clint removal on grike depht.

NCC officers have provided evidence. A compre-
hensive botanical survey of limestone pavements
by Ward and Evans (1976) included assessments of
pavement damage and is an important source of
information for the NCC in its pavement protection
work. There is approximately 2,150 ha. of limes-
tone pavement in Britain and this survey detected
damage to 97 per cent of the sites and regarded
only 13 per cent of pavement sites as being 95 per
cent or more intact. (Ward and Evans 1976; Frank-
land, 1980). The report estimated that about half of
the total pavement had been damaged.

Field evidence of damage includes contractors’
equipment, hydraulic shovels, heavy lorries and
other equipment which have been seen by obser-
vers on damaged pavements (photo 1). Sweeting
recorded an example on Graythorne Plain, Cum-
bria (Sweeting, 1972). Equipment has been seen
on the same area more recently, and at Andrew
Scar. Further features of damage have a geomor-
phological expression, such as access tracks onto
pavement, and machinery and explosive marks in
the rock. Track construction often involves filling in
grikes with rubble, as at Gaitbarrows, Cumbria.
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Geomorphological
characteristics of limestone
pavement damage

Geomorphological changes due to clint remo-
val include obvious changes in rock level to the ex-
tent of the bed thickness removed and concomi-
tant changes in pavement morphometry. After da-
mage clints are in general longer and wider than
before, and grikes shallower (figs. 2 & 3). The rock
surface beneath clints is rougher than usual on pa-
vement surfaces which have been scoured by gla-
ciers and affected by solution, probably under a
soil and vegetation cover, for a lengthy period
(photo 2). Removal also produces much small de-
bris, which can be seen on damaged surfaces, fi-
lling remnants of small solution features, with lar-
ger material blocking the grikes. Clints can be
found wedged in grikes, or left in heaps. Observa-
tion of this depends on the stage of removal when
the site is examined but at Hampsfield Fell (photo
3), removal was stopped by legal action so clint
heaps remain on the site. There is also a lack of
lichen growth on freshly damaged pavements. Stu-
dy of this phenomenon could produce useful evi-
dence for dating damage areas where no other
precise information is available, similarly to the
way lichen studies have been used to date expo-
sure due to soil erosion (Trudgill, Crabtree and
Walker, 1979).

Damaged limestone pavement looks very dif-
ferent generally and in detail from undamaged pa-
vement. The geomorphological effects at a freshly
damaged site are clear, but problems arise when
trying to interpret field evidence in areas of old da-
mage with its effects obscured by the passage of
time.

Photo 2.

Gauber Pasture, Ingleborough, with damaged pave-
ment (foreground) and intact pavement (background).

Destinations of clints removed
from limestone pavements

One of the clearest types of evidence for clint
removal comes from seeing them at their destina-
tions. Though some uses totally destroy the lime-
stone, for instance lime making, the use of clints
for construction and decoration of buildings and
gardens can clearly be seen. Not all limestone
blocks used in limestone areas for constructions
such as walls, roads and buildings will be clints,
some will be loose surface stones, or from qua-
rries. But there are many occasions when the state
of a pavement, and its proximity to settlement
strongly suggests that its clints have been used in
construction. This is confirmed when the characte-
ristic runnel markings of clints are seen on building
stones. Some buildings use trimmed clints in their
construction, others contain whole clint blocks. Ob-
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Figure 3. Diagram showing effect of clint removal on clint size.
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