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Plate G11 Aerial view of Lyme Regis, Dorset, UK

1.

INTRODUCTION

1.1

Background
Lyme Regis in Dorset is located on the south-west coast of Great Britain, on a section of
actively eroding coastline. Much of the town has been constructed and developed on a series
of relict degraded landslides which were formed in post-glacial times in excess of 10,000 years
ago. As sea-level rose after the last glaciation, marine erosion at the foot of the cliff created
near-vertical seacliffs and led to the progressive reactivation of the relict landslide systems up
to a kilometre inland.
The main town frontage is protected by a seawall and promenade first constructed in the mid
th
19 Century, and a series of groynes which hold a low mobile shingle and sand beach. In the
east of the town the seacliffs are protected by a seawall and groynes for part of their length, but
in the east, adjacent to the Spittles and Black Ven landslide systems (Plates G11a, G11b and
G11c), are unprotected. Locally the foreshore, which comprises mudstone and limestone
ledges, is exposed and is being actively lowered as a consequence of marine erosion.
Lyme Regis has a history of instability which affects the developed and undeveloped areas of
the town. The area has suffered several seawall breaches and widespread destructive
landslide activity this century. Furthermore, it lies adjacent to some of the most active areas of
coastal instability in Great Britain, at Black Ven and the Spittles landslide systems to the east
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and the Undercliff to the west towards Axmouth.
To ensure the long term integrity of the town, coastal defences and the coastal slopes,
comprehensive studies are being undertaken by the Local Authority, West Dorset District
Council, as part of the Environmental Improvements for Lyme Regis. The aim of the studies is
to prepare conceptual designs for engineering work to ensure the continued integrity and
performance of the coastal defences.
As part of the multidisciplinary studies implemented by West Dorset District Council, a
comprehensive large-scale site investigation, including geomorphological mapping, cored
boreholes, and landslide monitoring has been undertaken over a wide area of Lyme Regis for
the first time. An important element of the investigation, which was carried out in 1997, was the
installation of instrumentation to allow future monitoring of the site. The instrumentation
includes standpipe piezometers to determine groundwater levels across the site, and
inclinometers and slip indictors to determine the rates, direction, depth and magnitude of subsurface movement. Permanent ground markers, surveyed by GPS, were installed prior to the
investigation in order to measure movement of the ground surface. Visual observations are also
made on a regular basis in order to check damage to structures, footpaths etc.
Historic records verify that ground movement and structural damage has been a major problem
in the past in Lyme Regis. Recent observations and monitoring confirm that there is
contemporary widespread ground movement. If these problems are not addressed, ground
movement will undoubtedly continue in the form of slow almost continuous creep of small
magnitude, plus significant sporadic landslide events involving much larger movements.
The investigation has enabled detailed ground models of the landslide systems to be
determined in order to provide an interpretation of the ongoing instability, to allow the prediction
of landslide regression scenarios and to establish future coast protection requirements.
2.

THE IMPACT OF INSTABILITY

2.1

The Problem
Much of Lyme Regis town has been constructed and developed on the series of relict degraded
landslides described above. The original seawalls were placed at the toe of the steep and
unstable coastal slopes. Erosion prior to their construction has resulted in contemporary
instability along the main town frontage and reactivation and regression of the landslides up to
500 metres inland. To the east of the main town the reactivation extends a distance of about
1km inland, to Timber Hill. The slopes are very sensitive to drainage, geometry, and cut and fill
operations. A combination of slow ground movement and less frequent major landslide events
have resulted in damage or loss of sections of the coastal defences, property, services and
infrastructure throughout the town.
It is clear from historic records that ground movement and structural damage has been a major
problem in the past, and recent observations have confirmed that there is contemporary
widespread ground movement. Of particular importance with respect to the stability of the
coastal defences along the main town frontage, are the active failures on the old seacliff above
the promenade, and the block slides underlying Langmoor and Lister Gardens. These have
caused stress and deformation of the seawall and adjacent structures. This combined with
erosion of the foreshore poses a serious threat to the coastal defences of the town. If the
seawall failed it would cause unloading of the toe of the coastal landslide complex and allow
increased toe erosion which in turn would increase the potential for further ground movement
and landslide reactivation a significant distance inland from the old seacliff. In addition, inland
failures on the rear scarp cause loading of debris onto the block slide failures below the scarp
promoting seaward movement of the block slides, which threaten the seawalls and cause
further disruption. On the eastern margins of the East Cliff site where the seawall terminates,
erosion of the adjacent unprotected cliffs has resulted in outflanking and erosion behind the wall
which has become damaged and cracked and is about to fail in this area.
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As a result of both slow almost continuous creep and more significant major landslide events,
repairs are carried out on a regular basis to the services and infrastructure throughout the area.
Repairs are also made to buildings, structures, footpaths etc and in amenity areas on an
ongoing basis as a result of slow ground movements, which in some cases, if the movement is
prolonged, ultimately results in severe damage to buildings which are then destroyed. When
more serious landslide events occur, buildings are abandoned, or demolished, as a
consequence of the movement. A large number of properties have been lost in the past, both
within the main town and at East Cliff, furthermore the old coast road between Lyme Regis and
Charmouth was lost in 1924. Repairs are carried out to the main roads into the town on a
regular basis to repair damage caused by ground movement and to maintain access to the
town which relies heavily upon its tourist industry. In the case of Cobb Road, located in the
west of the town, major structural remedial works have been required on several occasions in
order to repair damage resulting from ground movement.
2.2

Public Perception
The public perception of the problems of ground movement at Lyme Regis is varied, but seems
to fall into one of the following categories;
·
·

·

some local residents have an acceptance of the ground movement problems and
undertake repairs to their property as necessary;
some members of the public perceive the problem to be much worse than it is, for
example people who live some distance inland, whose property is subject to very
minor movements, consider themselves to be at great risk, and conversely;
some people who own property near the active cliff edge do not appear to realise the
risk or the short life span of their property.

In general, there appears to be a lack of appreciation of the geographical extent of landsliding
inland. Most people accept that the landslides are present on the immediate coastline both in
Lyme Regis and to the east and west of the town where the landslides are very obvious (e.g.
Black Ven). However, there is a lack of appreciation that they extend up to distances of 500
metres to 1 km inland, particularly within the town of Lyme Regis where the morphology of the
landslides are masked by development.
In terms of the local economy, Lyme Regis is a town which depends on tourism for much of its
income. In the event of a major landslide, such as that in Lister Gardens in 1962, the local
economy would be affected. The Lister Gardens landslide led to the loss of several houses and
the closure of the gardens and promenade in front of the gardens for some time. Not only was
access restricted along the seafront and in the gardens immediately after the slip, but for
several years after, during the construction of the remedial measures. If major landslides were
to occur in the future there is likely to be a reduction in the number of visitors to the area, if
amenities and access routes are damaged or restricted. Other landslides which have led to the
loss of property and access routes, for example at East Cliff and the loss of the old Charmouth
Road, also have had a minor effect on the local economy. Some people cannot obtain
insurance for their property and the value of property in Lyme Regis is affected by geographical
location relative to the unstable coastal cliffs. In general however, the major landslide events
are relatively rare and the minor slips and almost continuous ground movement of small
magnitude cause disruption and inconvenience rather than a decline in the local economy.
3.

ROLE OF KEY AGENCIES
The coastal authority for Lyme Regis is West Dorset District Council (WDDC). In order to
ensure the long term integrity of the town, coastal defences and the coastal slopes WDDC have
commissioned comprehensive studies as part of the Environmental Improvements for Lyme
Regis. The aim of the studies, which are part funded by the Ministry of Agriculture Fisheries
and Food (MAFF) and part funded by WDDC, is to prepare conceptual designs for engineering
work to ensure the continued integrity and performance of the coastal defences. This in line
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with the current coastal defence strategy for the area which is outlined in the Draft Shoreline
Management Plan for Lyme Bay and South Devon (Sub Cell Management Unit 6), in which the
preferred policy option is ‘Hold the Line’ (Posford Duvivier, 1998).
The studies consist of a series of separate investigations including structural, environmental,
economic, offshore and geotechnical aspects. In the past relatively small and isolated studies
and investigations have been undertaken, largely in response to specific problems in localised
areas. The studies however, are comprehensive and wide ranging and for the first time
consider the whole of the area in the context of the coastal erosion problem.
The problems at Lyme Regis are high on the political agenda of the local authority. Public
meetings are held on a regular basis to ensure that the public are aware of the studies and the
proposed schemes. The local residents are very keen to be involved and to exchange ideas
with WDDC. In particular they wish to be kept informed of the progress of the studies and have
a high interest in how the problems are going to be resolved. The Lyme Regis Coastal Forum
has been set up to facilitate the exchange of information and includes a wide group of people
who have an interest in the town, such as local engineers, fishermen etc, representatives from
local organisations, members of the Town and County Council, local residents etc. Issues are
often raised in the local press and on local television and radio, particularly in the event of
landslips in the town or when major storms occur.
The most important issue as far as WDDC are concerned is one of public safety, particularly
when ground movement causes structural damage to buildings or there is the risk of collapse of
structures. For example a failure in Langmoor Gardens in the winter of 1994/1995 caused
debris to run out and load some public shelters located at the back of the promenade. The
landslip has been fenced off to prevent public access and structural supports have been placed
in the shelters to prevent collapse. Further details of the measures undertaken by WDDC to
ensure public safety are presented in section 5.
A series of planning policies have been implemented by WDDC to ensure that they are satisfied
of any proposed new developments. The developers are required to seek permission from
WDDC to assure WDDC of safety both during the construction and in the long term after
completion of the development, actually on the site and in the surrounding areas. This is the
case for both large and small developments including house extensions etc. Planning guidance
is enforced by WDDC, and includes the need for ground investigation, temporary works
information and stability reports etc. In addition, basic planning guidance maps are available
from WDDC. It is intended that the results and findings of the studies are incorporated within
the existing West Dorset Local Plan.
4.

THE STUDY AREA

4.1

Topography and Site Description
Lyme Regis covers approximately 1.5 km of the coastline between the Cobb and the harbour in
the west and East Cliff on the eastern margins of the town. A promenade, seawall and amenity
beach protects the main town frontage which is developed on the steep coastal slope (Plate
G11d). The crest of the coastal slope is at an elevation of 7m OD at Cobb Gate and increases
towards the west to about 58m OD at Cobb Road and then to 90m OD at Sidmouth Road.
Behind the central part of the promenade there two main terraces with steep wooded scarps
behind, the western one at about 28m OD, is known as Lister Gardens, and the eastern one at
about 25m OD is known as Langmoor Gardens. A spur of higher ground separates the two
terraces from one another. The other series of scarps and benches forming the coastal slopes,
are largely developed as part of the main town centre, residential and amenity areas and
infrastructure associated with the town.
Above the seawall on the eastern limits of the town at East Cliff and Church Cliffs the coastal
cliffs rise steeply to their crest between 20-35m OD at an average slope of 25_ - 30_. In the
east, where the cliffs are unprotected by a seawall, they are nearly vertical. Progressing inland
the coastal slopes rise towards Timber Hill at an average slope generally between 5_ - 7_,
4
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increasing locally to about 10_. The foot of the steep rear scarp of the coastal landslide system
is at an elevation of about 125m OD, approximately 1km inland from the coast. Inland of
Timber Hill the land is relatively flat, with an elevation up to about 170m OD.
The upper parts of the coastal slope are occupied by meadows, and the steep rear-scarp is
wooded. The central and southern slopes have been developed with a football ground, a large
tarmac-surfaced car park and high density housing. A church and graveyard is located in the
south of the developed area and there are allotments to the east of the car park, adjacent to the
Spittles landslide system.
The steep cliffs between the seawall and the houses, and the area to the south of the car park,
have been actively slipping in varying degrees of severity throughout most of this century.
Historically, houses have been destroyed by ground movement and currently several of the
houses are now perched immediately behind the ‘active’ cliff edge.
The main Lyme Regis frontage and the areas of Church Cliff and East Cliff are separated from
one another by the valley of the River Lim. The river is fed by tributaries developed in the large
catchment area of high ground to the north of Lyme Regis. The narrow river flows generally in
a south-easterly direction, and has a steep gradient until it meets the sea at Cobb Gate. Within
the town the river banks have been culverted and canalised in order to prevent flooding.
4.2

Geology
The West Dorset and East Devon coastal area is located on Triassic and Lower Jurassic strata,
comprising predominantly mudstones and stronger beds of limestones and siltstone, overlain
unconformably by Cretaceous strata comprising sand and chert beds, and chalk. A generalised
geological map of the area is shown in Figure G11.1.
A summary of the characteristics of each of the stratigraphic units is given in Table 1. Only the
strata between the upper part of the Blue Lias and the Belemnite Marls, together with the Upper
Greensand sand and chert beds outcrop at Lyme Regis.
Lower Lias
The Lower Lias strata comprise an interbedded sequence of mudstone, siltstone and limestone
beds of Lower Jurassic age. Many of the limestone beds within the Lias sequence form
distinctive marker horizons which are fairly persistent and may be traced more or less
continuously over distances of several miles. Others are less persistent, but may be correlated
locally. The thickness and spacing of beds within the Blue Lias are also reasonably consistent
and hence, with a reasonable depth of exposure or length of core, it is usually possible to
identify each bed individually. The mudstones have a variable calcium carbonate content, with
the carbonate-rich beds tending to be lighter in colour and stronger than those which are
carbonate-poor, which tend to be more fissile or ‘shaley’. Boundaries between limestones and
mudstones are not always sharp, and there is often a gradation between rock types such that it
may be difficult to define the upper or lower surfaces of a limestone bed.
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Description

Approximate
Thickness
(metres)

Pure fine grained limestone

70

Fine sand with chert beds in upper
10m

50

Silty fine sand

0-15

Chalk
Upper
Greensand
Gault
Cretaceous
Unconformity

Mudstones
Green Ammonite
Beds
Belemnite Marls

Calcareous mudstones

34

Mudstones with occasional
limestones

23

Black Ven Marls

Shales with Beef

Mudstones with occasional
Limestones and fibrous calcite
(beef)

35

27
Interbedded limestone and
mudstone

Jurassic
(Lower Lias)

Blue Lias

Triassic

White Lias

30
Limestone
8

Table 1 Summary of characteristics of the stratigraphic units in the West Dorset and
East Devon coastal area. Note: the thickness of the strata are based on
information obtained from geological mapping, the 1997 and previous
investigations and the published geological map. (British Geological
Survey, 1974).
Cretaceous
Thick beds of Upper Greensand strata comprising sandstone, sand and chert outcrop on the
hilltops. The Gault is very thin, may be absent in places, and is similar in character to the
overlying Upper Greensand strata.
Folding and Faulting
The regional dip of the Lias is 2 to 3 degrees south-east and is controlled by the southern flank
of the Marshwood Pericline. Hence the White Lias outcrops in the bottom of the Lim valley at
Uplyme, but is 23m below Ordnance Datum at the frontage at Lyme Regis.
There is an unconformity at the base of the Gault, dipping a few degrees to the south, which
cuts out progressively older Lias strata along the coast from east to west. Hence the coastal
outcrop of the Green Ammonite Beds comes to an end at Black Ven and that of the Belemnite
Marls at Timber Hill.
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Superimposed upon the regional dip of the Lias (and probably the Cretaceous) are gentle
anticlines and synclines. There are many faults, some of which are minor, whereas others have
substantial throws affecting both Lias and Cretaceous strata, and they tend to occur in sets of
similar orientation. It is considered likely that movement has taken place along these faults
several times throughout their geological history including recently as the ground expands in
response to coastal erosion. Strata may be steeply dipping or strongly folded immediately
adjacent to faults. Most of the faults are steeply dipping and extensional, however, there are a
few examples in the coastal exposures where beds have been repeated locally by low-angle
contraction faults almost parallel with bedding.
Landslide and other Superficial Deposits

Mass-movement deposits formed by ancient and recent landsliding, mudsliding and periglacial
solifluction are widespread. The composition of the deposits varies depending upon the source
material. The main landslide deposits distinguished at Lyme Regis include debris, mudslide
deposits, Disturbed Lias and landslide blocks.
The river valleys in the area may have significant terraces composed of chert or flint-rich gravel
derived from the Cretaceous deposits, which may merge laterally into the mass-movement
deposits on the valley side slopes.
Beach deposits, comprising sand or gravel occur on the foreshore and adjacent areas.
The plateau on the hilltops are capped by Clay-with-Flints or Head deposits containing flint and
chert derived from the erosion of the Chalk and the Upper Greensand respectively.
Extensive areas of madeground are present within the developed areas of the town.
4.3

Geomorphology and Landslides
As a result of sea-level rise after the last glaciation, marine erosion created the near vertical
seacliffs and led to the progressive reactivation of the relict landslide systems at Lyme Regis.
Old map evidence shows the unprotected seacliffs retreated at rates of around 0.2-0.3m/year
th
between 1787 and 1854. The oldest coastal defence structures were constructed in the 13
century at the Cobb. In the central part of the town near the mouth of the River Lim the coastal
th
defences were first constructed at least as far back as the 16 century. The seawall between
Cobb Gate and the harbour was not completed until around 1860, and that in front of Church
Cliff and East Cliff was constructed in 1910.
Although the construction of seawalls has prevented further marine erosion, the slopes
continue to be affected by instability or slope degradation because they had been oversteepened by marine erosion prior to coast protection. Lyme Regis is situated on an actively
eroding coastline and despite the construction of the coast defences the foreshore continues to
be lowered by marine erosion.
The landslides are controlled by the underlying geology which comprises an interbedded
sequence of limestones, siltstones, clays and mudstones of the Lower Lias overlain by
Cretaceous sands, as described above. The basal shear surface of the landslides tend to be
associated with the relatively competent beds of limestone or siltstone, the shear surfaces
developing in the clays and mudstones directly above the limestone or siltstone beds. This
gives rise to a distinctive stepped morphology with the formation of a series of landslide
benches separated by scarp slopes, the landslides themselves often having a strong
translational component parallel to bedding. Regional scale folding gives rise to a gentle dip of
2_ to 3_ near the coast, which promotes movement of the landslide blocks seawards.
Four main types of landslides have been identified in the Lyme Regis area, their distribution and
occurrence is shown in Figures G11.2 and G11.3, and a brief description is given below.
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·

Mudslides occur on the rear scarp above Langmoor and Lister Gardens, on the seacliff
above the promenade along the main town frontage, and underlie the southern area of
Cobb Road and the developed area near the harbour. To the east of the town an
extensive elongate mudslide is present between Timber Hill and the active coastal slopes
directly above the seacliff. The mudslide deposits are shallow, generally less than 5
metres thick, and are subject to ongoing creep, with rates of movements for the active
mudslides typically around 2 to 3mm per month although much higher rates occur locally
and during wet periods.

·

Translational block slides underlie Langmoor and Lister Gardens, the basal shear
surface of the currently active slide in Lister Gardens occurs at approximately 7 metres
below ground level, the basal shear of the Langmoor Gardens slide is shallower,
occurring at a depth of 4 to 5 metres below ground level. At East Cliff translational slides
are present on the lower coastal slopes directly above the seacliff and are typically 5-8
metres thick.

·

The seawall and the promenade along the main town frontage are underlain by active
landslides which are either translational, or possibly rotational in form. The basal shear
surface of these first-time failures occurs at or near the base of the seawall.

·

In the higher areas of the town near Holmbush car park and at Timber Hill compound
failures are present. The basal shear surface of the compound failures is coincident with
the unconformity between the Cretaceous sands and the underlying Black Ven Marls of
the Lower Lias. The compound landslide blocks are typically 10 to 20m thick in these
areas.

The main morphological features in the town include the old seacliff, approximately 18 metres
high, and now partly obscured by the developments along the promenade. Failures of the
seacliff have developed through degradation and recession of the cliff as a result of oversteepening by marine erosion prior to construction of the seawall. These failures cause
unloading of the relatively deep-seated block slides in Langmoor and Lister Gardens and have
resulted in the deposition of debris onto the shelters at the back of the promenade.
The upslope extent of the Langmoor and Lister Gardens landslide systems is marked by a
o
steep (25-35 ) scarp slope developed in the Lower Lias. In Langmoor Gardens the block slide
is marked by a depression or ‘graben’ at its landward extent indicating the gradual opening of a
tension crack through seaward creep of the failed mass. In the gardens there is evidence of
mass movement of large intact blocks, comprising differential displacement and cracking
between blocks, the opening of tension cracks, subsidence and the slow displacement of
landslide blocks because of the seaward dip of strata.
In the Lister Gardens area the block slide appears to be displaced by a fault resulting in a twotier landslide system. Two depressions or ‘grabens’ are present around 40m and 95m landward
of the seacliff. Evidence of surface cracking and damage to footpaths throughout the area
indicates a high degree of differential block movement and disruption, probably exacerbated by
an earlier landslide event that occurred in 1962. These slopes were regraded after the 1962
landslide but have since continued to fail, causing damage to footpaths and services in the
area. Potential recession of the rear scarp may lead to the gradual unloading of the relict
landslide units which extend upslope to the higher areas of the town where the Cretaceous
strata outcrop.
The coastal slopes at East Cliff comprise a 30m high seacliff, developed in the Blue Lias and
Shales with Beef, in front of an extensive area of gently sloping (2-10_) old landslide deposits.
The inland limit of this area of coastal landsliding is Timber Hill. A sequence of landslide events
at East Cliff since the 1970s has resulted in the loss of a number of properties. These events
are part of the gradual reactivation of the ancient landslides in this area, and are associated
with the development of an elongate mudslide system which extends upslope to Timber Hill.
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To the east of the site the slopes have been transformed into possibly the largest and most
active coastal landslide system in the UK - Black Ven and the Spittles. The development of
these landslides is a relatively recent phenomenon (in geomorphological terms); the western
section of Black Ven probably formed during the Little Ice Age, around 1600-1700, whilst the
Spittles only became an active landslide in its present form in 1986.
5.

MONITORING

5.1

Introduction
A variety of instrumentation has been installed over the past 20 years or so at various locations
throughout Lyme Regis. This instrumentation is in various states of repair depending on its age
and location relative to the ground movement, and in many cases where movement has been
severe instrumentation has been destroyed. Most of the instrumentation described below was
installed as part of a recent comprehensive ground investigation undertaken in 1997.
The instrumentation currently being monitored for the studies includes:
·
·
·
·
·

5.2

Standpipe piezometers and standpipes
Inclinometers
Slip indicators
Permanent ground markers
Field observations (including structural inspections)

Standpipe Piezometers and Standpipes
Standpipes and standpipe piezometers were installed in recent and historic boreholes in order
to determine the piezometric pressures and groundwater levels across the site. A total of 47
standpipe piezometers and 3 standpipes were installed to depths between 3.30m and 54.65m
below ground level during the 1997 ground investigation in the town and at East Cliff. They
were installed in order to obtain piezometric pressures and groundwater levels within both the
landslide deposits and the in situ strata.
Since April 1998, 27 of the piezometers installed during the ground investigation have been
monitored using an automatic data logger system. A weatherproof laptop PC is used by
WDDC to download the groundwater data from the data loggers at approximately monthly
intervals. The data loggers are currently set to take groundwater readings at 12 hourly intervals,
but can be adjusted to increase or decrease the frequency of readings as necessary. The
piezometers that are not connected to automatic data loggers and the piezometers installed
during previous investigations are read manually at about fortnightly intervals. Piezometer
buckets have been placed on some installations in order to establish the maximum water levels
attained between the monitoring dates.
Results of Groundwater Monitoring
In general terms the results of the groundwater monitoring to date confirm that high water
tables are present within the shallow landslide deposits and Cretaceous strata, and underdrainage occurs within the underlying deeper-seated landslide blocks and Lias strata. The
water level variations recorded by the piezometers are also correlated with antecedent rainfall
information obtained from a local weather station.

5.3

Inclinometers
Inclinometers were installed in 34 boreholes throughout Lyme Regis, during the 1997 ground
investigation in order to detect rates, direction and magnitude of lateral movement below the
ground surface. The inclinometers ranged in depth between 10.25m and 50.15m below ground
level. WDDC initially monitored them at about two monthly intervals, but increase the frequency
9
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of monitoring during wet weather periods or when the rates of ground movement are shown to
be increasing.
Results of Inclinometer Monitoring
To date 19 of the inclinometers installed in 1997 have recorded ground movement. Some of
the movements to date are quite subtle, but their consistent occurrence immediately above
known landslide-controlling strata suggests that they are significant. The inclinometers confirm
current ground movement below parts of the seawall, movement of the block slides in
Langmoor and Lister Gardens and movement adjacent to Cobb Road and Holmbush car park.
In the East Cliff area the inclinometers confirm deep-seated movement of the compound block
slides at Timber Hill and relatively shallow movement of the elongate mudslide above the lower
coastal slopes.
5.4

Slip Indicators

Slip indicators were lowered down piezometer tubes in recent and historic boreholes to detect
the depth at which the piezometer tubes have become distorted or sheared. In 1998 WDDC
examined the condition of all surviving piezometers installed in previous investigations and
lowered mandrels into those still serviceable to detect any zones of movement. The slip
indicators confirmed movements consistent with those reflected by the inclinometers and
postulated in the landslide models developed for the site, and confirmed movement of the block
slides on the lower coastal slopes of East Cliff.
5.5

Surface Survey Markers
As part of the studies 68 surface survey markers have been installed throughout the Lyme
Regis area to allow the monitoring of ground surface movements. These markers are
surveyed at regular intervals (every 3-4 months) using differential global positioning satellite
methods (GPS) in both the horizontal X-Y and vertical direction to a repeatability of ±7mm.
Given the limits of precision of the survey, it is considered that apparent cumulative movements
greater than 20mm (in the horizontal or vertical plane) should be significant in terms of slope
instability, particularly where the direction of movement is consistent over several monitoring
periods.
In general, the directions of movement determined from the ground surface markers are
consistent with movement observations from the other instrumentation and visual observations
made by WDDC. Furthermore they are consistent with that which would be expected from the
geomorphology.

5.6

Other Field Observations
A systematic record of ground movement observations has been made during the monitoring
period such as opening of cracks in roads and footpaths, renewed slope instability, damage to
seawall structures etc.
Although this is not a complete record of movement, only being based on limited observations
by WDDC staff, it still forms a useful record which may be linked with the inclinometer and
surface survey monitoring described above.

5.7

Historic Records of Ground Movement
Lyme Regis has a long history of instability and landsliding, which over the past 100 years or so
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has been recorded in a variety of published and unpublished reports, press cuttings, local
accounts and photographic archives. This historic information has been incorporated into a
comprehensive record of ground movement. Where appropriate this information has been
incorporated in the ground models developed for the site.
5.8

Strategy for Future Monitoring and Response
A long term monitoring strategy is being developed for Lyme Regis (Figure G11.4) for the
following reasons;
·
·
·
·
·
·

to establish background trends of ground movement and groundwater levels across the
site,
to adjust the frequency of monitoring in response to atypical results and high rainfall
levels,
to establish the consequences of movement and evaluate the risks to public safety and
property associated with continued movement,
to identify high priority areas which pose a threat to the coastal defences and the
developed areas of the town,
to confirm the ground models developed for the site,
to provide information for the design of engineering works that may be required to sustain
the integrity of the coastal defences and associated slope stability.

All instruments will continue to be monitored at regular intervals with an ongoing review of the
results to identify the high-risk areas of the Lyme Regis. The results will be included in a series
of quarterly monitoring reports prepared by WDDC. If significant movements are observed or
predicted from the monitoring, further consideration will be given to installation of an early
warning system together with the implementation of a response strategy in order to reduce the
safety risk to the public. Further details of the actions taken in response to ground movement
are presented in Figure G11.5.
6.

CURRENT STATUS AND APPROACH

6.1

Coastal Defences
Coastal defences protect the main town frontage of Lyme Regis. A seawall, constructed over a
long period of time of different forms of construction including masonry blocks and reinforced
concrete, extends over the entire length of the frontage. The oldest coastal defence structures
th
were constructed in the 13 century at the Cobb at the western end of the seawall, which now
forms part of the harbour wall. In the central part of the town near the mouth of the River Lim
th
the coastal defences were first constructed at least as far back as the 16 century. The seawall
between Cobb Gate and the harbour was not successfully completed until around 1860.
The seawall has an access road and promenade behind it, known as Marine Parade, which
varies in elevation from 5m OD at its eastern end, to 9m OD in its central part, to 4m OD at its
western end. In the east the seawall has been constructed in two sections which are separated
by a lower level, known as the Cart Road, at about 4.5m OD. There is a line of development
along the length of Marine Parade, including houses, hotels, shops and amenities such as
shelters and public conveniences.
The foreshore in front of Marine Parade has several groynes and jetties and a mobile beach
composed of sand and shingle. In the west there is a 200m-long masonry breakwater, the
North Wall, which forms the eastern boundary of Lyme Regis harbour. The Cobb structure
forms the western margins of the harbour.
Although the construction of seawalls has prevented further marine erosion, the slopes
continue to be affected by instability or slope degradation because they had been oversteepened by marine erosion prior to coast protection. The coastal defences are currently
11
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under threat from landslide activity on the coastal slopes behind and beneath Marine Parade
and from undermining by marine erosion which is causing foreshore lowering. The ground
movement has caused stress and deformation of the seawall and adjacent structures. If the
seawall failed it would cause unloading of the toe of the coastal landslide complex and toe
erosion, which in turn would increase the potential for further ground movement and landslide
reactivation a significant distance inland from the old seacliff. Furthermore, inland failures on
the rear scarp at the back of Lister Gardens and Cobb Road cause loading of debris onto the
block slide failures below, promoting seaward movement of the block slides which threaten the
seawalls.
The seacliffs east of Lyme Regis town centre at Church Cliffs and East Cliff are protected by a
seawall over a distance of approximately 500 metres. The eastern limits of the site are
unprotected over a 100 metre length, adjacent to the Spittles and Black Ven Landslide
complex. The seawall in front of Church Cliffs was constructed in 1910-1911 and that in front
of East Cliff was constructed much later in 1957. The coastal defences were upgraded in the
late 1960’s by the addition of groynes and a concrete apron in front of the toe of the seawall.
Marine erosion has been intensified between Lyme Regis and Black Ven as a result of
quarrying of the Blue Lias limestone ledges on the foreshore and seacliffs. The foreshore was
st
lowered as a consequence of the quarrying undertaken up until the 1 World War, allowing
larger waves inshore.
As in the main town, the coastal defences were placed at the toe of steep and unstable coastal
slopes. Erosion prior to their construction has resulted in contemporary instability along Church
Cliffs and East Cliff and there is the potential for regression or reactivation of the ancient
landslides up to approximately 1km inland towards Timber Hill.
The close proximity of the East Cliff site to the Spittles and Black Ven is of particular
importance to the future instability at East Cliff. Both Black Ven and the Spittles are very active
systems and lateral unloading as a result of the instability at these sites may cause further
reactivation of the ancient landslides at East Cliff. The Spittles had a particularly active phase
in 1986/1987 causing northward and westward migration of the system towards East Cliff, the
allotments and the rear scarp of the coastal landslides near Timber Hill. Movement at the
Spittles has continued up to the present day causing further major damage to the Old
Charmouth Road and adjacent localities (Plate G11c). The activity at the Spittles and Black
Ven will undoubtedly continue as the seawalls constructed at East Cliff do not extend eastwards
to protect the toe of these landslide systems from marine erosion.
The seawalls at the foot of East Cliff and Church Cliffs are currently in a poor state of repair and
are showing signs of distress, with large cracks and undermining at the toe of the wall.
Furthermore, the eastern end of the wall is about to fail because of damage resulting from
intensive erosion behind the wall, where the seawall terminates against the unprotected cliff.
The seawalls are already in poor condition and are subject to loading from landslide debris from
the active coastal slopes above and potential instability and seepage forces behind the seawall,
reducing its structural performance which may eventually lead to failure. Protection of the
coastal defences is critical to future stability of the East Cliff site, undermining at the toe of the
cliff and reactivation and continued development of the landslides above would threaten the
developed areas of the east of the town and key routes such as Charmouth Road. Ultimately
East Cliff would become similar to that currently evident at the Spittles and Black Ven to the
east, in a do nothing scenario.
7.

EXPERIENCES, SUCCESSES AND PROBLEMS WITH THE CURRENT
APPROACH, AND LESSONS LEARNT
To address the problems outlined above, West Dorset District Council has commissioned a
series of multidisciplinary studies, described in section 5. The principal objective of the studies
is to identify and appraise a range of environmentally acceptable and economically justifiable
options that will address the coastal defence needs at Lyme Regis. The current phase of
12
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studies began in 1995 and is due to be completed in 2000. Thus in terms of the ultimate
objectives, WDDC are presently considering preliminary and detailed engineering design of a
preferred coast protection and slope stabilization scheme for the main town frontage and the
area to the east of the main town at Church Cliffs and East Cliff.
The approach adopted by WDDC and MAFF to address the coastal defence needs is proving
to be extremely successful. For the first time multidisciplinary studies have been carried out
over a wide area of Lyme Regis. In the past most of the studies and investigations were small
and carried out in localised areas in response to a specific isolated events, rather than
considering the problem in the context of adjacent areas and problems. This holistic approach
has allowed a real understanding of the instability and coastal defence problems of the area as
a whole, and has shown the instability at the site to be extremely complex and interrelated by
many variable elements. Furthermore, the studies have considered the offshore areas as well
and those onshore, including foreshore mapping, bathymetry etc and historic evolution of the
coastline and sediment distribution over the last 200 years or so. This is in order to gain an
understanding of the coastal setting and consider its evolution in the future in terms of coast
protection measures and its influence on the regression of the existing landslide systems
onshore.
The approach adopted by WDDC and MAFF requires a relatively high investment at an early
stage in order to undertake the large number of wide-ranging studies, but is cost effective in the
long term and is more efficient than considering each aspect separately, bit by bit, than as a
single integrated problem.
The only negative aspects of this approach is that the availability of the results and
interpretation of the studies is relatively prolonged because the studies cover a wide area and
many different subjects including environmental, geotechnical, economic, structural aspects
etc. Collation, interpretation and reporting of this wealth of information is therefore not as
immediate as for straight forward coast protection schemes covering a limited area of coastline.
While the studies are progressing WDDC are implementing a series of actions to ensure public
safety prior to the implementation of the slope stabilization and coast protection measures.
These are outlined below:
·
·
·
·
·
·
·

·

Extensive regular monitoring of ground movement (further details given in section 5);
Increase in the frequency of monitoring in the event of accelerated ground movement,
periods of high rainfall, and major storms;
Close Liaison with Engineering Consultants and senior staff of WDDC at their regional
office
Consideration of the need for an Early Warning System;
Close liaison, exchange of information and advise on good practise with other authorities
(e.g. the County Council, Town Council), public utilities and services;
Adoption of a specific emergency response plan which would be employed in the event of
a major landslip;
Siting of a local WDDC office within the town of Lyme Regis in order to respond quickly in
the event of a landslip, to enable staff to maintain regular visual observations of the
coastal slopes, seawalls and structures and to offer advice on enquiries made by the
public.
Consideration of self-help leaflets for residents of Lyme Regis

A flow chart showing the responses to the monitoring results is presented in Figure G11.5.
In view of the fact that it may be several years before a slope stabilization and coast protection
scheme is constructed at Lyme Regis, WDDC have implemented a series of Emergency Works
in advance of the main construction, in order to reduce the potential for major ground
movement and seawall failure in the short term. The emergency works included the following;
13
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Beach recharge along the main frontage;
Drainage improvements such as drain surveys and jetting of blocked drains, clearance
and lining of ditches and field drains, repairs and construction of drains in localised areas;
Rock armour protection at the eastern end of the seawall protecting East Cliff.

The short term aims of WDDC are to complete the studies currently in progress and to put
forward a programme of works for slope stabilization and coast protection. The medium term
aims are to design and construct a scheme, and the long term intentions are to continue the
programme of ground movement monitoring and public education of the coastal landslide
systems.
8.
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Figure G11.1

Geological map.

Figure G11.2

Geomorphological map - East cliff.

Figure G11.3

Geomorphological map - Cobb Gate to Harbour.

Figure G11.4

Location of study areas.
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Figure G11.5 Lyme Regis environmental improvements. Flowchart for interpretation of existing slope monitoring instrumentation
data and field observations (High-Point Rendel).
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Plate G11a View of Black Ven landslide

Plate G11b View of Black Ven landslide
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Plate G11c The Spittles instability areas, eat of the town

Plate G11d View of the town
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