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Corner and is believed to extend up Broad
Street (published geological maps show the
contact to the west, along Raven Lane, but rock
seen in cellars would suggest that the contact is
a little further to the east, between Broad Street
and Old Street, possibly along the line of the
former Fish Street).

The Downton Castle Sandstone has a yellow
colour, lacks the calcareous cement of the
Whitcliffe Beds, and frequently exhibits cross-
bedding. This may be contrasted with the
Whitcliffe Beds siltstones, with their grey
colour weathering brown, and exhibiting a
wide range of sedimentary structures (Figure
30). The latter also include a fossil fauna
characteristic of a shallow warm sea shelf, in
contrast to the sandstone which is probably
intra-tidal in origin. Contrast the styles of
weathering (between sandstone and siltstone).

\ \ -

Figure 30. The Town Wall in Wood Yard revealing use
of both Downton Castle Sandstone (right) (which has a
yellow colour and frequently exhibits cross-bedding) and
Whitcliffe Beds siltstones (left) (with their grey colour
weathering brown, and exhibiting a wide range of
sedimentary structures).

The roadstone here is dolerite ("Dhu stone™)
from Titterstone Clee - the dark green crystals
of olivine can be discerned.

Continue onto Corve Street, turning left (south)
up towards the Bull Ring.

LOCALITY 15: HSBC Bank, 10 Bull Ring
[5120 7473]

The bank was rebuilt in 1905, and shows a
more appropriate use of the New Red
Sandstone from Hollington than was seen at St
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Laurence’s (Locality 6), here displaying an
attractive red stone with pale patches where the
iron oxide content is lower (Figure 31).

The roof is also of stone: thin slabs of
sandstone from Cheney Longville, near Church
Stretton. The presence of the platy mineral
mica within this sediment enables the rock to
be split into relatively thin slabs, suitable as a
roofing material. Until the construction of the
railway system and the relative ease with which
slate from North Wales could be distributed
around the country, such local sourcing of
stone roofing materials was commonplace.
Stokesay Castle is an example. However,
excavation was expensive (requiring skilled
labour) and roofing support had to be
substantial due to the great weight of the
(comparatively thick) stone slabs. Vernacular
buildings therefore often tended to be of thatch
until the development of tiles, associated with
local brick industry already mentioned.

Figure 31. The HSBC bank was rebuilt in 1905 using
the New Red Sandstone from Hollington. Thin slabs of
sandstone from Cheney Longville form the roof.

Proceed west along the Bull Ring to the High
Street at the top of Broad Street.
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LOCALITY 16: Butter Cross, High Street
[5113 7465]

The Butter Cross was constructed in 1740 to a
design by William Baker, an architect from
Chester who also project managed its
construction. Sandstone, with distinctive coarse
bedding and occasional seams of gravel, was
used for facing the brick. There is no sandstone
anything like this elsewhere in Ludlow. Baker
might have sourced this from the Late
Devonian Farlow Sandstone, quarried east of
Clee Hill. More recent repairs (1984) have
utilised Triassic stone from the Grinshill
quarries a few miles north of Shrewsbury (the
same stone used for the Old Market Hall in
Shrewsbury, constructed some 150 years earlier
in a comparable style) (Figure 32).

Figure 32. Grinshill Sandstone (below the plaque) used
for repairs to the Butter Cross in 1984. Note the
characteristic veins of the mineral quartz, known as
“granulation”. However, the stone employed for the
initial construction (above the plaque) was probably
Farlow Sandstone, quarries for which were much closer.

The Farlow Sandstone displays spectacular
cross-bedding indicative of deposition in a river
environment.

However, use of such distant stone, whilst
very attractive, imposes a high environmental
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cost with the expense of transport, and local
skilled labour is unlikely to have been
employed. Baker probably used masons from
his home town of Chester.

Beneath the Butter Cross is an old millstone,
worn smooth by grinding corn. Millstone grit is
commonly used, giving its name to rocks of
Middle Carboniferous age in the Pennines. On
Titterstone Clee there is a similar material of
slightly younger age (Upper Carboniferous),
called the Cornbrook Sandstone, which has a
characteristic coarse grain size containing
abundant well rounded white quartz pebbles
(Figure 33). However, this millstone is actually
a French import: a calcified travertine of Lower
Oligocene age from within the Paris Basin. It
was brought here from the old mill at the
bottom of Old Street when the Museum was
occupying the building above.

Figure 33. Cornbrook Sandstone, ‘used in a farm
building south of Clee Hill; once a potential source for
millstones.

The colonnade at the top of Broad Street dates
from 1792, a time when the Burrington Furnace
in Bringewood was still operating and so could
have supplied the cast-iron columns, made from
iron ore transported from Clee Hill. The ore for
the foundries came from ironstone concretions of
siderite which occur within the seatearths of the
Coal Measures, locally known as “‘Clumper’.

Proceed along the pedestrianised Church
Street to just beyond the archway leading to the
top of the Butter Cross.

LOCALITY 17: High Cross, Church
Street [5110 7467]

On the right, looking like a stone bench, is the
site of one of the four standpipes for the town,
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fed by groundwater. This is High Cross (Figure
34).

The water was transported beneath the River
Teme at the Mill Street Weir from a source
near the confluence of the Rivers Corve and
Teme. The scheme was designed by Henry
Sydney in the mid 16" Century, and was
originally intended as a water source for the
castle, to replace the well within the Norman
keep that took groundwater from just above the
level of the River Teme.

Figue 34. High Cr
standpipes for the town.

, the site of one of the four

SS

Other standpipes include the east side of the
Tolsey, in the Bull Ring, fed by spring water
issuing from the base of the gravels towards the
top of what is now Livesey Road, at St Julian's
Well (this had previously flowed as the
Whitehall Brook to the Austin Friary in Lower
Galdeford). These gravels form an extensive
sheet beneath East Hamlet. Their base is at an
elevation of about 115 m above sea level
resting on the much less permeable Raglan
Mudstone Formation. This is much higher than
the present River Teme, which is at about 75
m. It is thought that these gravels were
deposited by a river long before the River
Teme cut its present course, and indeed may
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well belong to a proto-river Corve, or possibly
Onny, and may well have flowed south-east
along the course of the present-day Ledwyche
Brook and not west of the medieval town of
Ludlow at all. At that time the Teme flowed
some 10 km to the west, south through
Aymestrey. The spring line around East Hamlet
is still responsible for wet conditions at this
elevation.

Continue west to the Market Square.

LOCALITY 18: Ludlow Museum, Market
Square, Castle Street [5100 7457]

A very good display of the local geology may
be visited in the Ludlow Museum, located next
to the Tourist Information Centre.

Cross Mill Street outside the Museum and
proceed downhill,

LOCALITY 19: Guildhall (now the
Magistrates Court), Upper Mill Street
[5099 7450]

Like Broad Street, Mill Street was an important
residential area in Georgian times. Here the
paved area in front of the housing development
has utilised rounded cobbles to restrict vehicles
and pedestrians from approaching too close to
the buildings. Some of this paving dates from
its introduction in 1829, the result of a
commissioned report by the famous civil
engineer Thomas Telford. These cobbles are
very varied, with sedimentary, igneous and
metamorphic rocks present, including tuffs
which are found in the vicinity of the
Longmynd, and thus probably derived from
there by glacial and fluvio-glacial action, and
recovered from the gravels bordering the River
Teme in Ludlow.

However, between Nos.44 and 45 there is a
patch of pale grey cobbles. These are much
younger, and have utilised flint cobbles
imported from southern England. These flints
are Cretaceous in age, and much younger than
any of the bedrock encountered in Shropshire
or surrounding areas. Note the pale patina
surrounding the black core, representing the
growth front of the silica nodule as it developed
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within its chalk host (Figure 35). The
cryptocrystalline needles of quartz in the patina
had not developed sufficiently to coalesce,
leaving the porcelaneous appearance. The

cracks on the surface are due to abrasion and
impact as the pebble was being transported by
water, and is characteristic of the sediment
deposited by meltwater from glaciers as well as
in coastal beach deposits affected by breaking
waves.

pdi 5 b
les (lower) contrasting with locally
quarried fluvioglacial cobbles of mixed origin (upper),
largely from the northwest (of Shropshire and Wales,
reflecting movement of the glacial ice). Between 44 and
45 Mill Street.

Cross Mill Street and proceed downhill to just
before its junction with Silk Mill Lane.

LOCALITY 20: Grammar School, Upper
Mill Street [5107 7436]

A variety of rock types can be seen in the
school.

The oldest building is at the bottom of the
site, adjacent to Silk Mill Lane, and is
constructed predominantly of sandstone from
the Old Red, once considered to be of
Devonian age but now ascribed to the youngest
Silurian. The presence of pebble beds and the
character of the cross-bedding suggests
deposition by rivers on land (Figure 36).

Proceedings of the Shropshire Geological Society, 12, 5-38

24

Figure 36. A range of small-scale structures, including
cross-bedding and banding due to slow groundwater
percolation, revealed in the Grammar School wall, Mill
Street.

Similar sandstone has been used for the main
door and window frames in the school hall, but
are weathering severely (Figure 37). This
illustrates a rule of stone masonry, that the
stone should be placed as it was in the ground,
i.e. the bedding should remain horizontal and
not tipped on end. Otherwise the kind of
spalling seen here can occur all too easily.
Compare the sandstone with the limestone used
to the right (south).

The Victorian renovation of the school hall
in the 1880s, adjacent to Mill Street, utilised
fashionable pale brown oolitic limestone, of
Jurassic age from the Cotswolds (Figure 38).
These contain oolites (sand grain sized pellets
of calcite formed by algae in warm shallow sea
water). Fossils are predominantly bivalve
shells, other animals having been broken up by
wave action. This stone has performed well in
the window lintels, but similar stone has
decayed badly where placed in the more
exposed situation by the school gates. Care
must be taken to fully and clearly specify the
stone properties desired, and to bear in mind
the situations where it will be used. However,
there will be an inevitable cost implication
from over-specifying the stone!
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Figure 37. Window frame in the Grammar School of
Old Red Sandstone. Weathering is causing significantly
more deterioration than might otherwise have been the
case due to the stone having been placed vertically rather
than as it was in the ground prior to quarrying.

Figure 38. Window frame in the Grammar School of
Jurassic oolitic limestone.

Continue downhill past the site of the Mill Street
Gate through the Town Wall.

LOCALITY 21: Ludlow College, Lower
Mill Street [5103 7430]

The foundations of both the Mill Gate and the
Town Wall can be seen here to rest on in situ
Whitcliffe Beds (Figure 39). The calcareous
siltstones dip gently east, as they do on the
opposite bank of the River Teme, and occupy
the corresponding position on the south flank
of the Ludlow Anticline.

The dip of the Whitcliffe Beds here is 10°
towards the south-east, consistent with its
position on the southern flank of the Ludlow
Anticline (cf. Locality 1 where the dip was
towards the north) (Figure 40).
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The composition of the Town Wall is
predominantly of blocks quarried from the
Whitcliffe Beds.

Figure 39. Mill Gate and the Town Wall resting (to the
right) on in situ Whitcliffe Beds of calcareous siltstone
dipping gently east.

Vi A‘Eﬂ
§‘; ﬁw_‘x'.;
the allotments
below Camp Lane, just west of Lower Mill Street.

Return up Mill Street and turn right (east) along
Silk Mill Lane.

LOCALITY 22: Silk Mill Lane [5110 7435]

Along the Silk Mill Lane boundary of the
Grammar School note the variety of lithologies
in the wall of the 13" Century Barnabay House
and their relation to the architectural style
(Figure 41). These reflect the commonly
available materials of the day, successively
younger repairs incorporating siltstones from
the Whitcliffe Beds, Jurassic limestone, Oreton
Limestone (the local equivalent of the
Carboniferous Limestone), and Dhu Stone
(dolerite from Clee Hill, an intrusive igneous
rock of Carboniferous age).
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The use of Oreton Limestone is unusual, but
it was employed for the Roman Catholic
church of St Peters (1936) and thus it might
have been a logical choice at the time of this
wall's construction (Figure 42).

Figure 41. Variety of Iithoogies in the wall of the 13"
Century Barnaby House on the Grammar School site,
Silk Mill Lane. See text for details.

Fire4. Oreton Limestone used ocp the wall at the
corner of Silk Mill Lane with Lower Raven Lane.

Turn north and proceed up Raven Lane, taking
the first right into Bell Lane. The next junction is
with Upper Broad Street.
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LOCALITY 23: Upper Broad Street [5118
7440]

A wide variety of stones has been used in
Broad Street. This was not only an important
residential area in Georgian times but lay on
the mail coach route from London. However,
the low headroom beneath Broad Gate and the
steep gradient leading up from Ludford Bridge
caused problems. Thomas Telford, whose
public career had begun in Shrewsbury in the
1780s as County Surveyor but destined to
become a world-famous civil engineer, was
commissioned in 1828 to report on how best to
tackle the problem of facilitating access to the
larger carriages then coming into fashion, and
assisting the street drainage (Lloyd, 2001). In
effect, Telford recommended lowering the road
level beneath Broad Gate by almost one metre,
lessening the gradient uphill, and placing the
spoil as an embankment downbhill, the works
being completed in 1829.

In order to inhibit vehicles and pedestrians
from approaching too close to the buildings, the
paved area has utilised rounded cobbles. These
cobbles are very varied, with sedimentary,
igneous and metamorphic rocks present,
including tuffs which are found in the vicinity
of the Longmynd, and thus probably derived
from there by glacial and fluvio-glacial action,
and recovered from the gravels bordering the
River Teme in Ludlow.

The limit of outcrop of the Whitcliffe Beds
occurs hereabouts. To the east, between Broad
Street and Old Street, the Downton Castle
Sandstone outcrops. This yields a relatively
thin but superior building stone, which may be
seen in the magnificent stone house at No.27
(rather than the “local Silurian limestone,
probably quarried in Whitcliffe” noted by
Lloyd, 2001, although this may have been used
elsewhere within the structure).

Using a hand lens, the difference between
limestone and sandstone can be readily
appreciated since fine grains of sand are visible
in the latter. This building, believed to date
from the 1680s, was the Charlton’s town house
(Figures 43 and 44). It is likely that their estate
in Ludford hosted the quarry; similar stone is
exposed in the upper parts of the exposure at
Ludford Corner, world-famous as the site of the
Ludlow Bone Bed.
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Figure 43. The magnificent stone rontage of the 17" _

Century house at No0.27, Broad Street, was renovated in
the 1950’s.

Figure 44. Detail of the downhill end of No.27, Broad
Street, showing the yellow Downton Castle Sandstone
which was probably quarried from the Charlton’s estate
at Ludford, just to the south of Ludlow.

The sandstone used next door (No0.26) is
weathering much more rapidly. The window
sills are quite irregular sandstone slabs,
probably from the Raglan Mudstone Formation
which was being worked for brick and tile
clays in the northern part of Ludlow at that
time. Thin sandstones in this Formation were
referred to as "Tilestones" by Murchison when
he first visited Ludlow, in 1831, following his
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earlier study of such rocks around Brecon
where they had been successfully employed as
stone roofing slates. The stone used for No.28
came from that area too, the Forest of Dean
(Lloyd, 2001), probably from the Upper
Carboniferous which was also being worked
for coal and ironstone in Georgian times.

Very large sandstone flags outside No.36
(1757) are of a similar material to that used at
Arley Castle, and thus likely to be from Upper
Arley or Highley where there were quarries in
the Coal Measures sandstones of the Highley
Group, Upper Carboniferous in age (‘Highley
Stone’). This sandstone is strong, with a
yellowish- or greenish-grey or buff colour and
cross-bedded, often with deep small scale
ripple marks (Figure 45). Its success was in
part due to proximity to the River Severn.
Transport to Ludlow would have been
relatively straightforward; indeed, many
materials were carried to Ludlow at that time
by carts from Bewdley where there were
wharves on the River Severn. In Georgian
times this stone was the material of choice for
construction of many of the bridges over the
River Severn.

-

Figure 45. Sandstone flags supported by brickwork
outside N0.36, Broad Street.

Proceed downhill through the Broad Gate, noting
the predominant use of Old Red Sandstone. When
repairs had to be conducted in 2006 to remedy the
damage caused by road salt and vehicular
collisions, the lack of local quarries with suitable
stone led to the use of Carboniferous sandstone
brought in from Dukes Quarry near
Whatstandwell in Derbyshire. This is a cross-
bedded medium grained sandstone, pink/lilac
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in colour so providing a good match to the
older stone (incidentally this was also
employed for the new Mappa Mundi library at
Hereford Cathedral).

LOCALITY 24: Broad Gate and the
Wheatsheaf Public House, Lower Broad
Street [5123 7437]

Passing through the Broad Gate, note the
predominant use of Old Red Sandstone. When
repairs had to be conducted in 2006 to remedy
the damage caused by road salt and vehicular
collisions, the lack of local quarries with
suitable stone led to the use of Carboniferous
sandstone brought in from Dukes Quarry near
Whatstandwell in Derbyshire. This is a cross-
bedded medium grained sandstone, pink/lilac in
colour so providing a good match to the older
stone (Figure 46). Incidentally, this was also
employed for the new Mappa Mundi library
building at Hereford Cathedral, along with
Wattscliffe Stone quarried at Elton near
Matlock.

Figure 46. Within the arch of the Broad Gate can be
seen Old Red Sandstone, either side of the groove that
once housed the portcullis. The fresher material utilised
for repairs in 2006 is Carboniferous Sandstone, of
similar colour but greater strength, from Dukes Quarry in
Derbyshire. Other stone, including Whitcliffe Beds
calcareous siltstone, has been used elsewhere in the
structure, for instance in the right of this view.

The very dark grey dolerite setts and kerb
stones are of dolerite from the quarries on Clee
Hill (Figures 47 and 48). These were opened in
the 1860's and production is still active, but
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nowadays largely for roadstone and concrete
aggregate.

Known locally as Dhu Stone, this is dolerite,
an igneous rock intruded into the Coal

Measures of Clee Hill as a molten magma. Its
crystallisation has produced a particularly hard
stone of considerable thickness, nationally
important as a source of roadstone.

‘Dhu Stone outside the
Wheatsheaf Public House, Lower Broad Street.

Figure 48. Incline Quarry; one of the major sources of
Dhu Stone, won from the columnar jointed dolerite sill
of Carboniferous age intruded into Coal Measures
mudstones and coal seams. The information board is
located at the public viewing platform above Clee Hill
village.

Turn left (east) along St Johns Road and proceed
as far as Old Street. Note the Town Wall on the
left.

LOCALITY 25: Friars Walk, Old Street
[5135 7450]

© 2007 Shropshire Geological Society



THE BUILDING STONES OF LUDLOW 29

Dark grey dolerite setts and kerb stones from
the quarries on Clee Hill are seen here too. The
brick is from Knowbury, fired from Coal
Measures clays and characterised by a sooty
appearance due to the use of coal dust as a
dusting agent to facilitate removal of the brick
from its mould (Figure 49).

Figure 49. Paving with Dhu tone, rirs Walk. The
brick is from Knowbury, fired from Coal Measures
clays.

Across the road is Old Gate. Note the use of
Downton Castle Sandstone as well as
Whitcliffe Beds (Figure 50).

ETnge 50. "'I.'he Old Gate House, Old Street, utilising
yellow Downton Castle Sandstone at the base; grey
calcareous siltstone from the Whitcliffe Beds

predominates in the rest of the structure. The building is
founded on the Downton Castle Sandstone Formation.

Return (west) along St Johns Road and turn left
(south) down St Johns Lane.

LOCALITY 26: Homecare Bedding, St
Johns Lane [5134 7432]
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This relatively recent steel-framed building
(1970s) has utilised almost all the local rock
types used for the east wall facing the road.

How many rock types can you identify? In
rough order of decreasing frequency, these
include:

e calcareous siltstone from the Whitcliffe
Beds predominates

e red-brown sandstone (Holdgate Stone)

e oolitic limestone (Middle Jurassic, from
the Cotswolds), including Kkarstic
surfaces covered with calcite crystals

e dolerite ("Dhu stone") from Clee Hill

e vyellow sandstone (Downton Castle
Sandstone)

e white quartzite cobbles (from fluvio-
glacial gravel derived from much older
rocks, possibly from North Wales)

e compact grey limestone from the Oreton
(Carboniferous) Limestone

Cross the road, towards the children's play
area.

LOCALITY 27: Lower Fee [5136 7430]

The paved area in front of the housing
development has utilised rounded cobbles to
restrict  vehicles and pedestrians from
approaching too close, mimicking the feature
introduced by Telford. These cobbles are
predominately pink and red-brown quartzite,
characteristic of the Kidderminster

Conglomerate (formerly the Bunter Pebble
Beds) of Triassic age, quarried around Kinlet,
for example (Figure 51). These sediments were
deposited in alluvial fans associated with flash
floods in a hot arid environment.
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Figure 51. Paving with pebbles of pink and red-brown
quartzite,  characteristic  of the  Kidderminster
Conglomerate.

There are also a few granitic pebbles which are
characteristic of Cornubia (Britanny), reflecting
the transport direction of the rivers flowing at
that time. These may be contrasted with the
wide range of lithologies in gravel for similar
usage in Broad Street (from the cold
environment responsible for the fluvio-glacial
gravels of Devensian age).

Continue downhill and turn right (west) along
Temeside and right (north) up Lower Broad
Street.

LOCALITY 28: Lower Broad Street [5124
7427]

The regrading recommended by Telford can
again be appreciated (Figure 52).

Fiure David Turner’s Victorié'riwph'otdgraph of
Lower Broad Street clearly showing the regrading works
carried out following the recommendations by Telford.

Stone flags have been used as a roof to the
porch of N0.40. These have employed a thin-
bedded sandstone from the Chatwall Flags of
the Stretton Valley (Figure 53).
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Figure 53. Chatwall Flags on the porch of No0.40 Lower
Broad Street.

Note the brick used for the renovation of 16
Lower Broad Street. This is similar in
appearance to the local Ludlow bricks (as noted
at the Church Inn) but utilising the more readily
available red bricks from Staffordshire made
from the clay of the Etruria Marl, within the
much younger Upper Carboniferous Coal
Measures and the principal source for brick-
making clay in the Coalbrookdale Coalfield.

Proceed south across Ludford Bridge.

LOCALITY 29: Charlton Arms Public
House, Ludford Bridge [5122 7415]

From Ludford Bridge, the cliff behind the car
park of the Charlton Arms Public House can be
readily appreciated (Figure 54). It reveals the
bedding of the Whitcliffe Beds, here dipping
east at about 10°.

The cliff is the result of quarrying during the
18" Century.

Charlton lived in Ludford House, nearby.

Figure 54. The cliff behind the car park of the Charlton
Arms Public House reveals the bedding of the Whitcliffe
Beds, here dipping east (towards the left) at about 10°.
Photograph taken during construction of the annex to the
pub (2006).

Continue south (uphill) to the junction with
Whitcliffe Road. This is known as Ludford
Corner.

LOCALITY 30: Ludford Corner,
Whitcliffe Road/Overton Road [5120
7410]
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The small cliff here is the result of quarrying
for sandstone to supply the early 19" Century
renovation of Ludford House (Figure 55). It
revealed the top of the Whitcliffe Beds,
comprising calcareous siltstone which had once
been the predominant building stone in
Ludlow. Overlying it is the yellow cross-
bedded sandstone of the Downton Castle
Sandstone, upon which Ludford House has
been founded (Figure 56). Between are two
metres of fissile grey sandy mudstones, the
Platyschisma Shale (Platyschisma is a small
gastropod) (Figure 57), at the base of which is
the Ludlow Bone Bed, a thin brown siltstone
rich in phosphatic fragments of the earliest
fossil fish as well as burnt plant fragments, and
having the appearance of 'ginger bread' (Figure
58). This is thought to represent a change from
shallow open marine shelf to intra-tidal or
coastal plain conditions. The burnt plant
fragments have been interpreted as having
arisen from a wildfire — the earliest record of
such a phenomenon anywhere in the world
(Glasspool et al., 2004)!

Ludford Corner, now protected by conservation works.
Image taken from a 35 mm slide in the Ludlow Museum
Resource Centre collection.
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'i'gur 56.

Characteristically cross-bedded Downton
Castle Sandstone, quarried here for the reconstruction of
Ludford House, Ludford Corner.

Figure 57. The Platyschisma Shale, a mudstone far too
weak to be used as a building stone, Ludford Corner.

ately 20
exposed within the Woolhope Dome,
southeast of Hereford.

Figure 58. T
mm thick,

This locality is world famous, first seen by
Murchison in 1831 and, later that decade, used
by him to define the base of the Devonian, on
the basis of evidence for the earliest life on
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land that was known at that time. Subsequently
it has been shown that this important
evolutionary step actually occurred a little
earlier and, a century and half later,
international agreement moved the base of the
Devonian a little higher in the succession, on
the basis of evidence from a fully marine
sequence of sediments in central Europe where
the fossil record is more complete.

Up the Overton Road to the south the
character of the Downton Castle Sandstone can
be readily appreciated, showing the finely
laminated and cross-bedded nature of these
sandstones.

The dip of the strata here is 7° towards the
east, slightly less than at the previous Locality.
Such variation over short distances is
commonly encountered, in part due to local
warping of the strata and in part due to
disturbance near surface by weathering and/or
the activities of Man.

Extensive use of the Downton Castle
Sandstone has been made in the walls of
Ludford House (on the opposite side of
Overton Road). Note the direct founding of the
walls on the in situ Downton Castle Sandstone
by the main gate.

The older part of No.1 Whitcliffe Cottages
(opposite) is made of Whitcliffe Beds siltstone
but the house has been renovated and some of
the more recent stone (recognised by the
relatively fresh tool marks) is the Downton
Castle Sandstone, recognisable by the yellow
colour, sand grain size, and cross-bedding.

Proceed west into Whitcliffe Common.

LOCALITY 31: Whitcliffe Quarry [5100
7411]

The last face of the main quarry to be worked
hereabouts for the Whitcliffe Beds calcareous
siltstone can still be seen, even though two
centuries have elapsed since it was last quarried
(Figure 59). Note the extensive natural joints
which facilitated extraction of building stone.
Blocks were extracted by hammering wedges
in sequence.
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Figure 59. Whitcliffe Quarry in the late 19™ Century,
prior to becoming obscured by the growth of vegetation
during the next hundred years. © Francis Frith Collection
(Ref. 30801).

The rock in the quarry comprises principally a
moderately bedded calcareous siltstone. It may
have been quarried here since medieval times,
but demand waned during the Georgian period
as fashion swung towards the use of brick. The
rock here is relatively young compared to
others outcropping within Whitcliffe.

The lowest part of Whitcliffe, by the river
150 m south of Dinham Bridge, exposes the
older Lower Leintwardine Beds, the
lithological equivalent of the Aymestry
Limestone but actually a bit younger: a
valuable source of rock for making lime and
cement but too nodular for use as a building
stone (Figure 60). Above this are the Upper
Leintwardine Beds, a calcareous siltstone with
a characteristic honeycomb style of weathering
and containing the ostracod zone fossil
eobemchi (Figure 61).

Figure 60. Lower Leintwardine Beds exposed below
Whitcliffe; too nodular for use as a building stone.
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Figure 61. Fossiliferous Upper Leintwardine Beds
similar to those outcropping below Whitcliffe. Delbury
Quarry, Corve Dale.

Above is the outcrop of the Whitcliffe Beds,
comprising two formations: Lower and Upper.
The fauna becomes confined mostly to three
brachiopods (Microsphaeridiarhynchia
(Camarotoechia), Salopina and Protochonetes)
and a bivalve (Fuchsella). Bioturbation was
intense, destroying the bedding (but making it
much better as a building stone since its
properties are thus more uniform and planes of
weakness fewer), especially in the Lower
Whitcliffe Beds. Tracks of the worm Serpulites
have been found.

Both the Upper and Lower Whitcliffe Beds
consist of calcareous siltstones. However, it
tends to rapidly crack and disintegrate unless
quickly protected from the weather (Lightbody,
1878).

Decalcification seems to be prevalent, the
calcite having been dissolved out by
groundwater, at least along the more open
discontinuities (joints and bedding planes). The
stone breaks more easily along such partings,
thereby giving the appearance of the whole
rock being decalcified (and this would have
significantly weakened the stone) (Figure 62).
Furthermore the decalcified parts of this
siltstone when used as a building stone tend to
weather on exposure more readily, probably
adding to its poor reputation locally with
respect to its durability.
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Figure 62. Honeycomb style of weathering due to
decalcification, characteristic of the Upper Leintwardine
Beds and similar to those outcropping below Whitcliffe.
Delbury Quarry, Corve Dale.

The Lower Whitcliffe Beds are clearly seen at
the bottom of the steps on the Bread Walk
(Figure 63). These tend to have somewhat
thicker beds and yielded a "blue-hearted" stone
that was relatively good for building (Figures
64 and 65). The thicker beds were known as
"pendle" by the quarrymen (Howe, 1910),
although elsewhere in the country this term
tended to be used for flaggy beds.

i:gure 6: L
at the foot of the steps along the Bread Walk.
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Figure 64. Blue-hearted "pendle" characteristic of the
better quality building stone from the Lower Whitcliffe
Beds, as once quarried on Whitcliffe. Delbury Quarry,
Corve Dale.

Figure 65. Contrasting durability: p
is much more resistant to weathering than the brown
weathered calcareous siltstone of the Whitcliffe Beds.
Outbuilding, Culmington Rectory.

The main face in the upper part of the quarry
[which should not be approached unless
wearing a protective hard hat] exposes two
substantial slumped beds (Figure 66). The
higher slumped bed separates the Lower
Whitcliffe Beds from the higher Upper
Whitcliffe Formation, the latter yielding a
rather better defined thinly bedded siltstone
(with less bioturbation). This has a yellowish
grey colour but, not only is it more prone to
spalling, it has proved difficult to quarry for
stone of sufficient size to be useful for building
construction. In compensation, the Upper
Whitcliffe Beds are somewhat more obviously
fossiliferous!

There are occasional shale bands, for
instance one metre above the quarry floor,
probably due to the diagenesis of volcanic ash
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(Figure 67). This, and the slumped beds, are
indicative of the active tectonic environment of
the Silurian, with the progressive closure of the
lapetus Ocean.

27

Vg e T gy 1 L
Figure 66. Slumping of sediment soon after deposition
revealed by disturbed bedding in Lower Whitcliffe Beds,
near Dinham Quarry.

& -, - i : :'-.ﬂ:'- L ~3
Figure 67. A 10 mm thick clay band within the Lower
Whitcliffe Beds, altered from a thin layer of volcanic
ash, Whitcliffe Quarry.

The exact method of quarrying is not obvious,
but elsewhere quarries at this time only rarely
used explosives. Excavation was primarily by
use of hammering wedges in line to prise large
blocks of stone away from the in situ face, and
these blocks would then be split and shaped on
the quarry floor according to demand. The
wedges would be driven along natural planes of
weakness; here these comprise the bedding
planes (which dip gently eastwards) and joints
(which are generally vertical). As a result,
clean, smooth quarry faces of in situ rock are
characteristic. Furthermore, there will be little
additional fracturing of the in situ rock since
there is an absence of damage by explosives or
heavy machinery. Such faces can be steep and
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high, and are able to retain their profile for
much longer periods than would be
encountered in modern quarrying operations.

Once the quarried stone has been removed,
the rock left behind begins to relax, a
consequence of the reduction in confining
stress. This causes the rock material to expand
and thus for fracture surfaces to open slightly,
loosening the rock mass as a whole. The open
fractures enable (and often encourage) water to
penetrate, facilitating weathering  (which
weakens the rock adjacent to the fractures) and
the intrusion of tree roots. The latter can be
very effective at further opening the rock mass
as the roots grow with time. All these processes
appear to have been active in this quarry face,
and substantial tree roots can be seen within the
open fractures (Figure 68).

Proceed along the Bread Walk towards Dinham
Bridge. The Walk was originally laid closer to
the water, opened in 1850, but following flood
damage 30 years later was reconstructed in its
present location.

Successively lower (older) Silurian beds
outcrop, leading to the core of the Ludlow
anticline some 150 m before Dinham Bridge. In
turn these reveal the Lower Whitcliffe
Formation (medium bedded to massive), Upper
Leintwardine Fm (honeycomb weathering), and
the Lower Leintwardine Fm (thinly bedded,
lithologically similar to the Aymestry
Limestone, but younger; good for lime, but too
nodular as a building stone).

Note the so-called pack horse track where
the iron ore from Clee Hill was supposedly
carried to the furnaces in Bringewood and
Downton in the 18" Century - another
geological benefit to Ludlow (Figure 70).
However, the topography would have been
easier over Ludford Bridge and up the
Wigmore Road, so could the deep trenches
ascribed to the Parliamentarian forces during
the Civil War have possibly had their origins
from such transportation (Figure 69)?
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Figure 68. Stress relief fractures within the Upper
Whitcliffe Beds, which once assisted manual quarrying;
Whitcliffe Quarry.

iffe. These have
been ascribed to the Parliamentarian forces during the
Civil War, but may have arisen from horse traffic, such
as the packhorse trains carrying iron ore from Clee Hill
to Burrington, or even exploited tension cracks opening
behind Late Glacial landslides when the Teme rapidly
eroded the gorge below.

Figure 69. Deep trenches above
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medieval common which was more than three times as large as its

present 52 acres. Here the burgesses of Ludlow acquired rights
before 1241 to graze livestock,

__ ; gather hay and firewood and
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which climbs steeply up
from Dinham bridge, is so
called from the long-
established folk
tradition that it was
used by packhorses
to carry ore from
the Clee Hills to
the ironworks at
Burrington.
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L 5 are
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" purpose has been much

debated. Itis likely that they
were dug by the '
T during the siege of Ludlow? i 1646
Figure 70. Information board on Whitcliffe Common
linking transport, resource geology and military geology

in the vicinity.

Continue to the end of the Bread Walk and onto
the road to the north end of Whitcliffe, north of
and behind Clive Cottages. Dinham Quarry lies
to the left just past the left-hand bend in the
road.

LOCALITY 32: Dinham Quarry [5055
7457]

Another major quarry in the Whitcliffe Beds
for extraction of building stone, in medieval
times owned by Bromfield Priory and operated
on their behalf (Figure 71).

The dip of the Whitcliffe Beds here is 10°
towards the north-north-west, consistent with
its position on the northern flank of the Ludlow
Anticline (cf. Locality 1 where the dip was also
towards the north).
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Figure 71. The notches are due to outcrops of beds of
clay altered from volcanic ash. The upper notch, about
one third of the way up the main face, corresponds to the
contact between the Lower and Upper Whitcliffe
Formations; Dinham Quarry.

Return to Dinham Bridge.

LOCALITY 33: Dinham Bridge [5068
7443]

The display board at the western end of the
bridge presents an outline of the local geology.
This is dominated by the Whitcliffe Beds but in
the valley floor there are small exposures of the
underlying geological unit, the Upper
Leintwardine Beds, along the so-called
packhorse track to the south. This comprises
similar calcareous siltstones, but the fossil
content is somewhat different, representing an
earlier stage in their evolutionary development.
The Upper Leintwardine also weathers to a
characteristic carious (honeycomb) appearance
as a result of solution of concretions.

The dip of the Upper Leintwardine Beds
here is 5° towards the north-east, gentler than
the previous Locality and reflecting the
proximity to the core of the Ludlow Anticline
(some 150 m downstream).

The bridge itself dates from 1822 (the
alignment of the former wooden structure can
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be seen just downstream) and is largely
constructed of calcareous siltstone from the
Whitcliffe Beds. However, the lintels are

sandstone, probably Highley Stone (Upper
Carboniferous) (Figure 72). In Georgian and
Victorian times this stone was the material of
choice for construction of many of the bridges
over the River Severn.

Figure 72. Dinham Bridge, constructed of Whitcliffe
Beds with lintels of Carboniferous Highley Stone.

The flood plain of the River Teme within the
gorge is narrow, and the relatively recent
alluvial silt is thin. However, when the water
level is low, banks of gravel can be seen. These
have often been worked as a source of
aggregate. They are of fluvio-glacial origin and
similar to the large deposit currently being
excavated at Bromfield.

Erosion by the modern-day river is in part
controlled by the weirs and in part by
revetments. Large blocks of stone for the latter
can be seen below the wall by Castle Mill.
These are of dolerite ('Dhu Stone') from Clee
Hill.  Their shape is columnar with
approximately hexagonal sides, characteristic
of slow cooling within a 'sill' (an igneous
intrusion formed as molten magma forced its
way along the bedding, in this case of the
Upper  Carboniferous  Coal Measures
sediments). Its choice is also good since
dolerite has a significantly higher density than
most sedimentary rocks (3.0 cf. 2.5).
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Disclaimer - The information contained in this account has
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Its sole aim is to give visitors to the area an insight into its
geology and the links between it and past and present
building within Ludlow. It should not be used for any other
purpose or construed as permission or an invitation to visit
the sites or localities mentioned.
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REFERENCES

Andrew, K. (2002). Teme Bank Trail.
Shropshire County Museum Service.

Anon. (2006). Countryside Code. Retrieved
January 25, 2007, from:
http://www.countrysideaccess.gov.uk/

British Geological Survey (2000). Map for
1:50 000 Geological Sheet 181 (Ludlow),
HMSO.

Cross, P. & Hodgson, J.M. (1975). New
evidence for the glacial diversion of the
River Teme near Ludlow, Salop.
Proceedings of the Geologists' Association,
86, 313-331.

Curley, T. (1863). On the gravels and other
superficial deposits of Ludlow, Hereford
and Skipton. Quarterly Journal of the
Geological Society, 19, 175-179.

Dineley, D.L. (1950). The Northern part of the
Lower Old Red Sandstone outcrop of the
Welsh Borderland. Transactions of the
Woolhope Naturalists' Field Club, 33(2),
127-147.

© 2007 Shropshire Geological Society



M.S. ROSENBAUM

Elles, G.L. & Slater, I.L. (1906). The highest
Silurian rocks of the Ludlow district.
Quarterly Journal of the Geological Society,
62, 195-222.

Geologists” Association (2006). A Code for
Geological Fieldwork. A leaflet publicly
available and issued free by the Geologists’
Association, Burlington House, Piccadilly,
London W1V 9AG. PDF version retrieved
January 25, 2007, from:
http://www.geoconservation.com/GCCdocs/
fieldworkcode.pdf

Glasspool, 1.J., Edwards, D. & Axe, L. (2004).
Charcoal in the Silurian as evidence for the
earliest wildfire (Ludford Lane). Geology,
32(5), 381-383.

Holland, C.H., Lawson, J.D. & Walmsley, V.G.
(1963). The Silurian rocks of the Ludlow
district, Shropshire. Bulletin of the British
Museum (Natural History), Geological
(Palaeontological) series, 8, 95-171.

Howe, J.A. (1910). The geology of building
stones. Edward Arnold, London, 455 pp.
(reprinted 2001 by Donhead Publishing,
Shaftesbury).

Institute for Geological Sciences (1973). Map
for 1:25 000 Geological Sheet SO47, 57
(Leintwardine-Ludlow). HMSO, London.

Jenkinson, A. (2000). The Mortimer Forest
geology trail. Scenesetters, 25 pp.

Klein, P. & Roe, A. (1987). The Carmelite
Friary, Corve Street, Ludlow: Its History
and Excavation. Ludlow Historical Research
Group Paper 6, 74pp.

Lawson, J.D. (1973). New exposures on
forestry roads near Ludlow. Geological
Journal, 8, 279-284.

Lightbody, R. (1878). The geology of Ludlow
(Read at the Ludlow meeting, 1868).
Transactions of the Severn Valley
Naturalists' Field Club for 1878, 125-130.

Lloyd, D. (1980). Historic Ludlow: the Parish
Church of Saint Laurence. Ludlow
Parochial Church Council, 16 pp.

Proceedings of the Shropshire Geological Society, 12, 5-38

Lloyd, D. (2001). Broad Street: its houses and
residents through eight centuries. Ludlow
Research Paper No.3, 2" edition. Ludlow
Research Group, St Leonards Press,
Ludlow, 72 pp.

Murchison, R.l. (1833). On the sedimentary
deposits which occupy the western parts of
Shropshire and Herefordshire. Proceedings
of the Geological Society of London, 1(31),
465-479.

Murchison, R.I. (1839). The Silurian System
founded on geological researches in the
counties of Salop, Hereford, Radnor,
Montgomery, Caermarthen, Brecon,
Pembroke, Monmouth, Gloucester,
Worcester, and Stafford : with descriptions
of the coal-fields and overlying formations
(2 volumes). John Murray, Albermarle
Street, London, 768 pp.

Rosenbaum, M.S. (2006). Field Meeting
Report: Bromfield Sand and Gravel Pit, nr
Ludlow, Shropshire, led by Ed Webb, 22™
April 2005. Proceedings of the Shropshire
Geological Society, 11, 12-17. ISSN 1750-
855X (Print), ISSN 1750-8568 (Online)

Scard, M.A. (1990). The building stones of
Shropshire. Swan Hill Press, 102 pp.

Toghill, P. (2006). Geology of Shropshire. 2™
Edition, The Crowood Press, Marlborough,
256 pp.

Wright, J.R. & Wright, R. (1832). Geological
map drawn on 1" to 1 mile Ordnance
Trigonometrical Map No. 55 NW: Part of
Shropshire, 1830-1, as basis for paper publ.
1832 in Proc Geol Soc Lond "On the
Secondary Formations in the neighbourhood
of Ludlow" by J.R. Wright. Base map
published at the Tower of London 11"
February 1832 by Lieutenant Colonel Colby
of the Royal Engineers [manuscript
deposited in the archives of the Geological
Society of London, Piccadilly].

© 2007 Shropshire Geological Society





