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A Geophysical Ramble across Southern Shropshire - Speculations based upon an East-
West Cross-Section 
 

John Donato1

 
 
DONATO, J. (2007). A Geophysical Ramble across Southern Shropshire - Speculations based upon an East-West 
Cross-Section. Proceedings of the Shropshire Geological Society, 12, 1-4. Using data based largely on published 
papers and BGS mapping in the public domain, a 100 km long East-West section through Church Stretton and 
Bridgnorth has been constructed. By developing gravity and magnetic models, it has been possible to postulate 
feasible crustal configurations for the deep geology. 

Implications for deep crustal studies in the region are discussed in the context of questions raised by members 
following the presentation of this thesis as a lecture to the Society on 11th October 2006. 
 
1Ledbury, UK. E-mail: john_donato@merlinenergy.co.uk 

 

1.  INTRODUCTION 
The geophysical interpretation of the deep geology 
of South Shropshire which follows has been based 
on examination of the geophysics “unconstrained” 
by detailed knowledge of the local geology. 
Readers can refer to Peter Toghill’s Geology of 
Shropshire (2006) for details of the latter. 

The geophysical data that has been employed 
has been largely based on BGS mapping in the 
public domain. Using this, a 100 km long East-
West section has been constructed through Church 
Stretton and Bridgnorth stretching right across the 
County along Northing 295000 and into the areas to 
either side (Figure 1). By developing gravity and 
magnetic models, it has been possible to postulate 
feasible crustal configurations for the deep 
geology. This provides a basis for further 
consideration and refinement of the approach 
which has been suggested. 

2.  INTERPRETATION 

The first interesting feature noted is the lineation 
trending E-W for several tens of kilometres just 
south of Titterstone Clee, marked by the two 
question marks on Figure 1. Nothing is shown on 
the published geological mapping, but could this 
be a weakness in the crust at some depth? [In 
discussion, Michael Rosenbaum noted that 
significant disturbance in the strata had been 
encountered during driving of the Studley Tunnel, 

part of the Elan Valley aqueduct for Birmingham, 
just to the SW of Clee Hill; an E-W fault was 
encountered by the Shrewsbury & Hereford 
Railway when Ludlow Tunnel was driven, and this 
same fault forms the abrupt northern cliff beneath 
Ludlow Castle and the steep northern limb of the 
Ludlow anticline that extends beneath Mortimer 
Forest.]. 

The basic approach has been to utilise GIS to 
overlay the geophysical data sets onto the 
topography. For the latter, use has been made of 
the public domain satellite-derived DEM made 
available by NASA. The geology was deduced 
from the BGS mapping of the Bedrock displayed 
on their web site at 1:625,000 scale, combined 
with their geophysical data sets for gravity (as 
Bouguer anomalies) and magnetics (airborne). 

If the gravity is low, this may well correspond 
to a sedimentary basin. Such areas are present in 
the North, centred on 345000 325000 (the South 
Cheshire Basin) and the South, centred on 385000 
265000 (the North Worcester Graben). Along the 
South Shropshire E-W Section, the gravity is high 
and thus the bedrock density is also high. 

The aeromagnetic data reveals anomalies in the 
ground associated with the presence of magnetic 
minerals (e.g. magnetite) which are generally 
igneous in character, and usually basic or 
ultrabasic in composition. One such area is centred 
on 360000 277000 (Titterstone Clee) and another lies 
along the Church Stretton Fault. 
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Figure 1.  The location of the E-W section constructed by John Donato, based on a perspective view of the topography 
downloaded from NASA satellite radar imagery (the Shuttle Radar Topography Mission (SRTM)). 

 
Before the chosen cross section could be 
constructed, controls needed to be identified. 
Published data that would be suitable, of 
sufficiently high quality and accuracy, included the 
LISP refraction seismics line (N-S), a BGS 
regional seismic line (NW-SE), and a magnetic 
and gravity profile to the E. All of these give tie 
points which the new model should fit. In order to 
illustrate the point, comparison may be drawn with 
the well-known Onny River section with its 
slightly angular unconformity between the 
Ordovician and Silurian by the stream, and then on 
the seismic section. The vertical exaggeration 
helps pick out these strata and the correspondence 
is remarkable. 

With the tie points, construction of a series of 
models could begin. First densities and then 
magnetisation had to be deduced for each layer of 
the model. These theoretical values could then be 
adjusted to mimic the observed values. Alf 
Whitaker’s atlas (1985) was used as an illustration 
of how such modelling could be effected, in this 
case identifying the depth to the Variscan 
Basement. The steps followed are: 

1. Establish the topography 

2. Colour code the surface to reflect the 
known geology 

3. Add the tie points to the section (e.g. the 
base of the Silurian, Ordovician, 
Cambrian), to a depth of 7500 m 

4. Be guided by the BGS cross section 
5. Iterate a gravity model (using assumed 

densities derived from LISP and the BGS 
study) 

6. Refine with the magnetics. 
 
Deviations between observation and deduction 
could be reduced by adding, for example, the 
Church Stretton Fault, and, most interestingly, a 
granite pluton beneath Church Stretton. This 
pluton would need to have a density of 2.63, be 
about 6 km across and its top would lie about 1 km 
beneath the ground surface (Figure 2). 

Considering the magnetics next, if a basic 
volcanic layer was added (e.g. near the top of the 
Uriconian) then the magnetic model approximates 
the observations very well, provided the volcanics 
are not present immediately above the granite 
pluton. Further improvement is gained by adding a 
small granite at 3 km depth a little to the West, at 
around 225000. 
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Figure 2.  Model of the crust to a depth of 7 km based on gravity data supplemented by magnetics, showing a large 
hypothetical granite below Church Stretton and a smaller granite to the west of Corndon Hill (where a dolerite laccolith can 
be observed at ground level, visited by the Society on 7th June 2006). The correspondence between the model (using the 
values in the table) and the observed gravity measurements is close, as shown by the graph. Note the hypothetical 
Uriconian basic volcanics “draping” the main granite, which would account for the magnetic data. 

 
Looking at the modelled section, it would appear 
that the granite pluton has exerted a tectonic 
control, acting as a buoyant feature maintaining a 
tectonic high and causing thinning of the 
sedimentary beds towards the pluton, thickening 
away on the flanks. Such behaviour is 
characteristic of extensional tectonic 
environments. 

It can be speculated that the granite beneath 
Church Stretton could be late Precambrian. If so, 
could it perhaps be similar to the Ercall 
Granophyre (560 Ma), which itself may be just a 
small offshoot of the Church Stretton intrusion? 

During the Ludlovian (418 Ma), the Church 
Stretton granite could have maintained a tectonic 
high leading to thinning of the Silurian strata. 
Holland & Lawson’s 1963 paper contains a section 
across the whole of the Marches which shows a 

thin sequence of Silurian sitting on just about the 
right spot for the granite, centred on Gretton and 
would have the top of the granite about 500 m 
below ground level. 

3.  DISCUSSION 
The lecture having finished, a number of questions 
were raised by the audience. 

David C Smith noted the NW-SE lineament 
across the map, cutting across the Longmynd, 
along which gold has been found, and occurrences 
of tufa and dykes East of Tenbury. Perhaps there is 
a link to the deep structure implied by the 
geophysics. 

David C Smith went on to speculate on other 
lithologies that might emulate the hypothetical 
granite, including (a) Shineton Shales, (b) 

Proceedings of the Shropshire Geological Society, 12, 1−4 3 © 2007 Shropshire Geological Society
 



 J. DONATO  
 

 

Stiperstones Quartzite (which may be slumped, 
thus deep water, as opposed to thin bedded and 
shallow), helped by Uriconian faults to create 
steeply dipping slivers on the geophysical sections. 
However, it is difficult to retain a low density at 
depths in excess of 5 km. 

David Henthorne remarked on the SSDC radon 
survey, which revealed high radon counts which 
were not obviously linked to the surface geology. 
The deep granite offers a suitable host for zircon, 
which often contains uranium that decays to radon. 

Peter Toghill then asked what the future of this 
approach was. For instance, it may be profitable to 
look more closely at the Pontesford Linley Fault, 
and 10 km North of the initial cross section. 
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The building stones of Ludlow: a walk through the town 
 

Michael Rosenbaum1 
 

 
ROSENBAUM, M.S. (2007). The building stones of Ludlow: a walk through the town. Proceedings of the 
Shropshire Geological Society, 12, 5-38. The buildings in the centre of Ludlow reveal the geology of south 
Shropshire, reflecting both the availability of suitable stone and the changing fashions and technologies of using it. 
This ranges from the local, somewhat friable, grey calcareous siltstone of Whitcliffe, through the stronger yellow, 
red and purple sandstones of late Silurian age, to the Carboniferous dolerite intrusions of the Clee Hills to the east. 

A number of glaciers almost met in late Quaternary times, bringing with them a wide variety of sand and 
gravel, some of which has been employed in the town. 

Improved bulk transport from Georgian times onwards (canals, then railways and latterly roads) has enabled 
use to be made of better quality stone sourced from more distant quarries. 
 
1Ludlow, UK. E-mail: msr@waitrose.com 

 

1.  GEOLOGICAL SETTING 
The bedrock geology of Ludlow is 
predominantly Silurian in age, deposited some 
420 million years ago. The dome-shaped hill of 
Whitcliffe Common that overlooks the town 
(Figure 1), rising into Mortimer Forest to the 
west, is the result of an upfold in these rocks, 
effectively demonstrating an anticline. Its 
detailed characteristics within Mortimer Forest 
are described in the guide by Andrew Jenkinson 
(2000) whilst the basic stratigraphy may be 
studied in the shorter walk along the banks of 
the River Teme below Whitcliffe Common in 
the leaflet written by Kate Andrew and Martin 
Allbutt (Andrew, 2002). 

 
Figure 1.  Whitcliffe Common overlooking the town is 
the result of an anticlinal upfold in calcareous Silurian 
rocks. The weaker Raglan Mudstone Formation outcrops 
to the right (north). View from the top of St. Laurence’s 
church tower. 

 

Geological maps of the area have been available 
in published form for some time, the earliest 
being in 1832 (Wright & Wright). Their 
evolution chart the development of geological 
science in general as well as knowledge 
concerning the local structure and stratigraphy 
in particular, yet significant uncertainties still 
remain. Copyright restrictions prevent their 
reproduction here, but the interested reader is 
referred to the References (Murchison, 1839; 
Curley, 1863; Elles & Slater, 1906; Holland et 
al., 1963; Lawson, 1973; IGS, 1973; Cross & 
Hodgson, 1975; BGS, 2000). Copies of most of 
these maps may be studied at the Ludlow 
Museum Resource Centre by appointment. 

This walk picks up on the published 
geological record, and will briefly point out the 
local geology and how it has helped the town to 
become established and flourish, focussing on 
where buildings have been built on and with 
stone, and from where that stone has come. 

The whole route is likely to take a full day, 
beginning around the foot of the castle, 
progressing around its north side to St 
Laurence's church, thence north to St Leonard’s, 
east by the railway station to Gravel Hill and up 
to St Peter’s church, then back to the centre of 
town. Having studied the buildings in Mill 
Street and Broad Street, the walk heads south 
over Ludford Bridge to Ludford Corner and 
back through Whitcliffe Common. Breaks can 
conveniently be taken at any of the numerous 
public houses and tea rooms within the town. 

The walk is designed as a Trail to lead the 
visitor through the evidence exhibited in 
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building materials won from the ground, both 
rock and soil. This traces over four hundred 
million years of Earth history from the late 
Silurian when life was just beginning to become 
established on land, 420 million years ago, 
through the Devonian when major tectonic 
forces folded and later faulted the ground, 
largely as a result of being draped over crustal 
blocks beneath. These blocks are composed of 

even older rocks moving along faults at depth in 
response to huge stresses generated by the 
collision of two continental plates towards the 
end of the Silurian. Subduction (destruction) of 
the intervening oceanic crust of the Iapetus 
Ocean was taking place north and west of 
Shropshire; movements continued for some 
considerable time as the stresses equilibrated.

 

 
Figure 2.  John Norton’s unpublished geological summary of the Ludlow anticline (ca. 1970). Image taken from a 35 mm slide in 
the Ludlow Museum Resource Centre collection. 
 
 
Later deposits have been laid on top and 
subsequently eroded away, so that we now see 
the Silurian and Devonian overlain by material 
resulting from the later phases of the 
Quaternary Ice Age, particularly the Devensian 
Stage which saw the last great advance of the 
glacial ice across northern and western Britain 
(from 120,000 to just 11,000 years before 
present), and whose meltwater scoured the 
gorge through which the present-day River 
Teme now flows. 

The basic configuration of the bedrock 
geology is illustrated by the cross-section 
prepared by Sir Roderick Murchison for a 
lecture he gave in 1852 to the Ludlow Natural 
History Society. This was based on fieldwork 
commenced in 1831 and published in his major 
volume The Silurian System (Murchison, 
1839). The cross-section is currently hanging in 
the Ludlow Museum, Assembly Rooms, 
Market Street, Ludlow. This was subsequently 
modified by later research and a composite 
diagram was published by John Norton, curator 
of Ludlow Museum for many years in the 
second half of the 20th Century (Figure 2). 

A summary stratigraphic table is presented 
to provide an overview of the stratigraphic 
succession (Figure 3). 

 
The Trail (Figure 4) has been designed to be 
followed on foot using public roads and 
footpaths. A hand lens will be found useful but 
visitors should refrain from using hammers 
since the exposures are few in number and 
small in size. Visitors should also follow both 
the Countryside Code (Anon., 2006) and the 
Geological Fieldwork Code (Geologists’ 
Association, 2006). 

The numbers within squared brackets in the 
text refer to grid references for the stopping 
points (‘Localities’). 8-figure grid references 
locate the feature to the nearest 10 m. 

Start at the Dinham Millennium Green 
[5073 7445], by Dinham Bridge on the River 
Teme below the west end of the Castle. There is 
limited parking for private cars across the 
bridge, away from the town. There is a 
seasonal public car park (fee) and toilets along 
Linney, beneath the castle, some 200 m 
upstream of the bridge on the town side. 
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LITHOSTRATIGRAPHY LITHOLOGIES TIME (Ma) 

GROUP FORMATION / member LOCAL NAME 

THICKNESS 
m   

DEPOSITIONAL 
ENVIRONMENT 

BUILDING 
MATERIALS 

.02 

Quaternary 

  

DEVENSIAN Superficial 
Deposits up to 10 

Soils, alluvium, glacial till, 
fluvioglacial gravel, glacial 
lake clays, tufa. 

Glacial-Periglacial. 
50°N ie. ½ km to the 
south 

Concrete aggregate, 
drainage filters, 
Building stone (tufa) 

 ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Variscan (Hercynian) 
folding 

320 

CLEE 
DOLERITE Dhu Stone 50+ Dolerite, very strong, with 

olivine and analcite. 

Basic igneous 
intrusion. 10°N i.e. 
4500 km to the south 

Road aggregate; 
formerly paving setts 
and kerb stones 

 

KINLET 

 Coal Measures 
up to 80 

Clays, grey and yellow. 
Sandstones, fine to coarse. 
Coals. Ironstone nodules. 

Alluvial-deltaic plain. 
Tropical, high rainfall 
forest-swamp 

Coal, Fireclay, Iron 
ore, Building stone 

330 

W
E

S
TP

H
A

LI
A

N
 

  

CORNBROOK 
SANDSTONE   

up to 200 
Sandstones, coarse, yellow-
grey, iron-stained. Shales, 
clays, thin coals 

Alluvial to deltaic. 
Tropical, patchy forest 

Building stone, 
Millstones 

 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  Emergence 

359 

C
A

R
B

O
N

IF
E

R
O

U
S

 

TO
U

R
N

A
S

IA
N

 

  

ORETON 
LIMESTONE 

Clee Hill Marble up to 45 
Limestones, grey, buff, blue, 
some hard, crystalline, some 
oolitic, crinoidal. Shale layers. 
Sandstone at base. 

Shallow open marine. 
0° i.e. 5500 km to the 
south 

Lime, building and 
ornamental stone 

 ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  Marine transgression 

375 FA
M

M
-F

R
A

S
 

FARLOW 
(formerly Upper 
Old Red 
Sandstone) 

U 
 
L 

  up to 20 

Conglomerates, grey-green. 
Mudstones. Conglomerates 
with quartzite pebbles. 
Sandstones, yellow and 
brown. 

Alluvial. 4°S i.e. 5940 
km to the south Building stone 

 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  
Acadian (Late 

Caledonian) folding 

416 

D
E

V
O

N
IA

N
 

G
E

D
IN

N
IA

N
 

DITTON 
(formerly Lower 
Old Red 
Sandstone) 

ST MAUGHANS 

Psammosteus 
Limestone 

300 

60% Mudstones, red-brown, 
alternating frequently with 
Sandstones (25%), red, 
brown, olive. Concretionary 
and conglomeratic 
'cornstones' (calcretes). 
Coarse Sandstones 
increasingly common towards 
top. 

Alluvial plains with 
stream channels; 
calcrete soils. Hot arid. 
Low seasonal rainfall 

Building stone 
 
 
 
Lime 

 

RAGLAN 
MUDSTONE 
 
(formerly LEDBURY) 

Holdgate Stone 
(red-purple) 
 
Felton Stone 
(red, mottled 
green-grey) 

450 

80% Mudstones-Siltstones, 
red, alternating with 
Sandstones (20%), coarse, 
red-purple, micaceous. 
Pedogenic carbonate 
nodules, 'cornstones' 
(calcretes) and 
conglomerates. 

Alluvial muds, channel 
sands; calcrete soils. 
Largely arid. 
Spasmodic rain. 24°S 
i.e. 7900 km to the 
south 

Brick and Tile clays 
 
Building stone (Felton 
and Holdgate) 

 
TEMESIDE 
SHALE Tilestones 30 

Mudstones, Siltstones, green, 
olive, pale red. Thin 
Sandstones ('Tilestones'). 

Estuarine mud flats Possibly flags and tiles 

419 

P
R

ID
O

LI
 DOWNTON 

(formerly Lower 
Old Red 
Sandstone) 

DOWNTON 
CASTLE 
SANDSTONE 

 
Platyschisma 
Shale 
 
Ludlow Bone Bed 

up to 20 
Sandstones, yellow, fine, 
micaceous, cross-bedded, 
channelled. Lingula. 

Beach sand, intra-tidal 
mudflat 

Building stone 
(Downton Castle 
Sandstone) 

 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  Emergence 

 

WHITCLIFFE 
(UPPER) 

  30-55 

Siltstones, olive-grey 
weathering brown, thinly 
bedded (flaggy), calcareous; 
local shelly limestone. 
Fossiliferous, esp. 
brachiopods: 
Microsphaeridiarhynchia 
[Camarotoechia], 
Protochonetes, Salopina. 

Shallow open marine Rubble stone 

 

WHITCLIFFE 
(LOWER) 

Blue-hearted 
Stone 
 
Pendle 

24-120 

Siltstones, yellowish grey 
weathering brown, poorly 
bedded to massive due to 
bioturbation by the worm 
Serpulites and to slumping, 
calcareous; local shelly 
limestone. Volcanic ash 
bands. 

Shallow open marine. 
25°S i.e. 8000 km to 
the south 

Building stone 

 

LEINTWARDINE 
(UPPER)   up to 6 

Siltstones, calcareous with 
shelly limestone beds, grey, 
thinly bedded; carious 
(honeycomb) weathering. 

Shallow open marine   

423 

S
IL

U
R

IA
N

 

LU
D

LO
W

 

LUDFORDIAN 
(formerly Upper 
Ludlow Shales 
and Aymestry 
Limestone, but 
the latter is 
actually older 
than the 
Leintwardine) 

LEINTWARDINE 
(LOWER) 

  30-110 
Siltstones, calcareous with 
shelly limestone beds, grey, 
thinly bedded. 

Shallow open marine Lime 

Figure 3.  Summary stratigraphic table to provide an overview of the stratigraphic succession (inspired by the stratigraphic column 
from the Black Country Geological Society’s Clee Hill fieldtrip handout dated 27th June 1993). 
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Figure 4.  Street map of central Ludlow showing the localities described in the text. 
 
 
LOCALITY 1: Castle Mill, Dinham 
Millennium Green [5071 7450] 
The mill building was rebuilt as a swimming 
baths in 1961, but closed 30 years later. The 
north wall shows its stone construction, with 
blocks of grey calcareous siltstone. These are 
of Upper Silurian age and have come from the 
Whitcliffe Beds which have been extensively 
quarried across the River Teme, within 
Whitcliffe Common. 

The rock is sedimentary, laid down in a 
shallow warm sea teaming with life, but at a 
time when life had only just begun to emerge 
onto land. Indeed, when this area was visited in 
the mid 1800's by Murchison, the eminent 
geologist who helped define the modern 
science of stratigraphy, it was thought that 
these rocks preceded the emergence of life onto 
land, and that the very first fossil evidence does 
not appear until the time when the rocks which 
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overlie the Whitcliffe Beds were deposited; 
these are from what is now known as the 
Ludlow Bone Bed, which outcrops at Ludford 
Corner (Locality 30). 

From a building stone point of view this 
siltstone is reasonably good, but has a poor 
reputation locally since it flakes. This is in part 
due to frost action, particularly where the 
calcite cement is poorly developed. The fresh 
rock is mid-grey in colour, but it weathers to a 
brown colour due to the oxidation of iron 
sulphide to iron oxide. 

However, the success with which stone can 
be used as a building material depends not only 
on its intrinsic properties (e.g. strength, 
durability, colour) but also how it is used (and 
abused!). It is best to think of stone as a person, 
happier kept the same way up as it was in the 
ground, allowed to closely hug its neighbours, 
and be able to breath. Problems arise when this 
isn't done, for instance stones stood on end 
(aggravating weathering and spalling), 
rendered and then covered with impermeable 
paint (leading to damp), or separated by thick 
layers of mortar (especially OPC rather than 
lime mortar since this not only inhibits 
moisture movement, forcing water through the 
stone, but its high alkalinity can also cause 
chemical reactions with neutral or acid stone 
leading to decay). 

 
 

From the Dinham Millennium Green, cross the 
road (Linney) and walk north-north-east up the 
footpath below the western wall of Ludlow 
Castle. This was laid out for recreation 
purposes in the 1770s by the Earl and Countess 
of Powis. As the path curves to the east note the 
exposure of calcareous siltstone on the right. 

LOCALITY 2: Below the walls of Ludlow 
Castle [5075 7455] 
The Whitcliffe Beds are exposed at the base of 
the castle walls at the top of this bank, but it is 
a scramble to reach them (Figure 5). However, 
the features here are difficult to see because of 
the shadow cast by the trees and the growth of 
moss and lichen. 

 
Figure 5.  Whitcliffe Beds forming the base of the castle 
walls and the material for constructing those walls. 
 
The dip of the Whitcliffe Beds here is 2° 
towards the north, consistent with its position 
on the northern flank of the Ludlow Anticline. 

The strength is comparable to brick, and the 
walls of the Norman castle above are largely 
made of this material (won by quarrying the 
moat that surrounds the keep). Later medieval 
construction utilised somewhat stronger red-
brown sandstone, probably the Holdgate Stone 
from upper Corvedale and, later (in early Tudor 
times), the purple Felton Stone that had just 
been used for St Laurence's church (Figure 6). 

 

 
Figure 6.  Red-brown Holdgate Stone used for the 
quoins to the walls of the castle keep. 
 
Note the open fissures within the siltstone 
hereabouts. These are not characteristic of the 
exposures seen the other side of the river and 
indicates that the rock here has been severely 
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stressed. One possibility that comes to mind is 
that the weight of the rock above, helped by the 
castle walls, has pushed the rock down and out. 
Another possibility relates to the effects of the 
relatively recent Ice Age, when the slope was 
rapidly excavated by meltwater (the glaciers 
reached Craven Arms and the meltwater 
flooded south, spreading huge quantities of 
gravel as an apron in front of the ice sheet, 
currently being excavated around Bromfield). 

However, the ground to the north is quite 
low, and the soils much redder than beneath the 
Castle or to the south. When the railway tunnel 
by Ludlow station was excavated in the 1850's 
a fault was discovered, and this lies on a direct 
line with the north side of the Castle. So here 
we have an extensive fault, which downthrows 
the rock on the north-western side; it continues 
south-west along the north-western side of 
Bringewood Chase. The downthrown rock at 
this level is younger than the siltstone, and is a 
red-brown mudstone known as the Raglan 
Mudstone Formation (Figure 7). 

 

Figure 7.  A summary of the bedrock geology along the 
north side of Ludlow Castle. 
 

Figure 8.  Raglan Mudstone exposed in the face of the 
old brick pit, Fishmore Road. Whittles bus garage 
beyond. 

 

 
Figure 9.  Close-up of the Raglan Mudstone exposed in 
the face of the old brick pit, Fishmore Road, showing 
reduced iron oxide along siltstone horizons. The 
prominent bed above is a fine grained sandstone, thin 
beds of which were referred to as “Tilestones” by 
Murchison and used for roofing purposes in 
Herefordshire and Breconshire prior to the widespread 
availability of Welsh slate (Figure 10 below). 

 

 
Figure 10.  Fine grained sandstone, thin beds of which 
were referred to as “Tilestones” by Murchison and used 
for roofing purposes. Example from archaeological 
excavation opposite Tesco, Corve Street. 

 
The Raglan Mudstone Formation is also 
important to Ludlow since it supported a major 
brick and tile manufacturing industry during 
Georgian and Victorian times, with two major 
brick works operating in the north of the town 
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(by the railway station at Quarry Gardens and 
along Fishmore Road, behind the Whittle bus 
garage; the Fishmore Road works closed as 
recently as 1948) (Figures 8 to 10). 
 
Continue along the level footpath towards Upper 
Linney, stopping by the south wall of the first 
stone house on the right. 

LOCALITY 3: Castle Walk House [5090 
7470] 
Castle Walk House provides a good example of 
Georgian vernacular building construction, 
with walls built of calcareous siltstone from the 
Whitcliffe Beds (Figure 11). The render is 
partly for appearance and partly for protection, 
to reduce spalling. However, use of modern 
cement tends to inhibit moisture movement and 
can lead to problems of damp within. Lime 
mortar allows a building to 'breath'. 

 
Figure 11.  Whitcliffe Beds used for the walls of Castle 
Walk House. 
 
Look across the road to the house that has 
recently (2005) been constructed by the side of the 
Linney, above the tennis courts. 

LOCALITY 4: Castle Meadow, Linney 
[5095 7475] 
Castle Meadow was constructed in 2005 having 
specified the use of natural building stone for 
the walls, although this just forms a visual skin 
since the structural strength comes from the use 
of concrete construction blocks. 

A pale brown limestone has been chosen. 
This is of Middle Jurassic age quarried in the 
Cotswolds, a geologically much younger rock 
than any which outcrop in South Shropshire. 
The corners are of red brick (Figure 12). The 

appearance may contrasted with Castle Walk 
House. 

 

 
Figure 12.  Jurassic limestone used for Castle Meadow, 
the new house constructed in Linney 2005, above the 
tennis courts. 
 
How do you feel about the use of natural 
building materials imported from other regions 
as opposed to the use of locally sourced 
materials? Consider this not only visually but 
also in terms of the impact on the environment, 
considering aspects such as the urban landscape 
(atmosphere and neighbourhood), the natural 
environment (quarrying), and economics 
(employment and skills). To what extent are the 
use of natural material and local skills 
sustainable, bearing in mind cost and 
availability? The concepts of 'footprints' and 
recycling may be relevant to the discussion. 

 
 

Continue uphill, along Upper Linney. Looking to 
the right, behind some of the houses the Town 
Wall can be seen to be founded directly on 
exposed Whitcliffe Beds siltstone, for instance 
behind Gallery House at the west end of Upper 
Linney. Proceed to the junction with College 
Street, the site of Linney Gate which once 
provided pedestrian access through the Town 
Wall. 

LOCALITY 5: Linney Gate [5100 7475] 
The Town Wall is 13th Century in age and this 
section is largely constructed of Whitcliffe 
Beds calcareous siltstone excavated from the 
outer side along the line of the Town Ditch. 
The Ditch is no longer visible, having been 
completely infilled during the Middle Ages. 
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The sedimentary details of the Whitcliffe 
Beds calcareous siltstone can be more readily 
observed in the building stones than back in the 
shade of the castle walls. Note the 
stratification, formed by successive deposits of 
silt on the sea bed. Silt is intermediate in grain 
size between sand and clay, and is 
characteristic of wind-blown dust ('loess'). 
Evidence of life can be seen as fossils: 
burrows, where crustaceans and worms dug for 
food or shelter in the sea bed, and shells 
(brachiopods and gastropods). Some of the 
brachiopods are distinctive of this Ludfordian 
age: notably Microsphaeridiarhynchia 
(Camarotoechia), Salopina and Protochonetes. 

Not all the laminations are regular - some 
are clearly disturbed, evidence of contemporary 
slope instability (Figure 13). From a building 
stone viewpoint these slumped beds yield 
poorer quality stone since the slumps behave 
rather like knots in wood. This made it difficult 
to produce consistent quality stone and the 
variation in strength made the stone more 
susceptible to decay on exposure to the 
weather. Certain beds within the Whitcliffe 
quarries were significantly affected by such 
slumping and were avoided by the quarrymen 
for the better quality building stone. The best 
quality was known as "blue-hearted" stone and 
can be won from the horizon classified by 
geologists as the Lower Whitcliffe Beds. 

 

 
Figure 13.  Slumping of sediment soon after deposition 
revealed by disturbed bedding in Whitcliffe Beds 
siltstone used in the wall of the Old Coach House, Upper 
Linney. Beds above are undisturbed and post-date the 
slumping episode. 

 
The rounded corner of the Old Coach House, 
just above head height, displays a spectacular 

fossil cephalopod Orthoceras, the hard part of a 
creature related to the ammonites and cuttlefish 
(Figure 14). 
 

 
Figure 14.  Orthoceras, a fossil cephalopod, just above 
head height in the wall of the Old Coach House, Upper 
Linney. 

 

 
Figure 15.  Base course of sandstone flags (probably 
Downton Castle Sandstone Formation) to No.4 College 
Street. The apron consists of assorted gravel from the 
fluvioglacial deposit at Bromfield. 
 
Next door is No.4 College Street, the Rectory 
for St Laurence's. The ground floor is built of 
calcareous siltstone from the Whitcliffe Beds. 
The foundation is lined with sandstone slabs 
placed vertically, and thus likely to be rather 
younger than the age of the walls. The stone 
slabs are similar in appearance to the facing of 
the gate to the cemetery on the site of the 
former Carmelite Friary in Corve Street (Figure 
15). It may have been recycled from there, 
since both sites are owned by the church. 
However, its origin is uncertain and is unlike 
any other sandstones currently exposed in the 
vicinity. The probability is that this came from 
a small quarry in the Downton Castle 
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Sandstone Formation to the northwest of 
Ludlow, but there are other possible origins too 
(discussed in more detail at Locality 8). 

 
Proceed up College Street, stopping at the west 
end of St Laurence's to view the north wall of the 
Parish Church. 

LOCALITY 6: St Laurence’s Parish 
Church [5100 7465] 
St Laurence's was rebuilt in 1199 but 
significantly enlarged in the 14th Century with 
wealth from the wool trade, and extensively 
transformed in the 15th Century. This may be 
seen from the change of stone halfway up the 
north chancel (St Margaret's Chancel in the 
North Transept). Little remains of the 12th 
Century church, but fragments can be 
recognised such as in the lower part of the 
north wall of the nave, incorporated within the 
present structure (Figure 16). 

 

 
Figure 16.  North side of the nave, St. Laurence’s 
church, with lower courses (above the lower rib) of grey 
calcareous siltstone from the Whitcliffe Beds. The 
predominant material is pale green-grey and red-brown 
sandstone, also of Silurian age but somewhat younger, 
formerly known as the Old Red Sandstone and deposited 
on a terrestrial alluvial fan rather than in the shallow 
shelf sea of Whitcliffe times. The prominent rectangular 
blocks date from the 1950’s restoration, which utilised 
red Hollington Stone (of much younger, Triassic, age). 

 
The early church was originally built of 
greenish grey flaggy calcareous siltstone from 
the Whitcliffe Beds: (of the Whitcliffe 
Formation of Upper Silurian age), similar to the 
stone used for the 14th Century South Transept 
which can still be clearly seen (Figure 19). The 
Whitcliffe Beds weather to a brown colour 
along discontinuities such as bedding planes 

and joints. It was also used for some of the 
window surrounds but it is prone to weathering 
when placed adjacent to mortar, especially 
OPC which prevents moisture passing through 
and thus increases the dampness of the 
mudstone, making it prone to frost and leading 
to severe spalling. 

However, the principal stone is a pale 
greenish-grey and red-brown sandstone. This is 
from what was known in Murchison's day as 
the Old Red Sandstone. Although still in 
common usage, scientifically this name is quite 
misleading since rocks of this age are not 
necessarily red or of sandstone! Silty 
mudstones and thin cornstones (a kind of 
limestone created from fossil soils) are rather 
more common than the sandstone horizons! 
These are well displayed in the 16th Century 
extensions within the Outer Bailey of Ludlow 
Castle, next to the souvenir shop (Figure 17). 
 

 
Figure 17.  A block of cornstone from the wall of the 
Judge’s Lodging, Ludlow Castle. 
 
The 'Devonian' is the age term that has 
generally replaced it, although after more than 
a century of controversy there is now 
international agreement that the lower part of 
the sequence should be ascribed instead to the 
Upper Silurian, and this is the age of the 
deposits closest to Ludlow. This is the result of 
discovery of fossiliferous rocks of similar age 
at Pridoli, in the Czech Republic. 

The source of this sandstone, the principal 
building material of the 13th and 14th Centuries, 
is not known for certain. It is similar in 
appearance and colour to the stone used for 
some farm outbuildings about one mile east of 
Ludlow, for example at Rock Farm and 
Dodmore Manor, although neither are known 
to be associated with quarries. Lloyd (1980) 
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considers this to be a likely source, listing the 
area now known as Rockgreen; Rock Lane has 
existed since medieval times and achieved 
some notoriety as a no-mans land between two 
major parishes. The name 'Rock' would seem to 
suggest a suitable source of stone, but there is 
no direct evidence on the ground for past 
quarrying. This could possibly be a sandstone 
bed within the Raglan Mudstone Formation 
which is relatively poor in iron oxide 

Some 2 miles to the north-east of Ludlow, 
around Middleton and on the Downton Hall 
estate, there are a number of disused quarries. 
Old buildings in the vicinity are constructed of 
mottled red and green sandstones but with a 
stronger brown colouration than those used in 
the 13th to 14th Centuries at St Laurence's, so on 
balance it seems more likely that the source of 
the sandstone for the church lies somewhere to 
the east of town, about one mile distant. 

A somewhat more reddish sandstone was 
used for some of the 14th Century construction. 
This is similar to the sandstone used for 
Broncroft and Holdgate Castles, built around 
the same time and located a few miles up 
Corvedale. This material is known as Holdgate 
Stone, the South Porch of St Laurence’s being 
perhaps the best example (Figure 24). 

For the extensive transformation in the 15th 
Century and the reconstruction of the 19th 
Century a different stone was used, of similar 
age to the reddish Holdgate Stone. This is the 
purple coloured Felton Stone, which tends to be 
coarser than the Holdgate and micaceous 
(Dineley, 1950) (Figures 19 and 20).  

This sandstone is local too, some of which 
has been supplied from quarries north of 
Ludlow, just east of Felton between Ludlow 
and Bromfield (Figure 18). It was deposited on 
land by rivers flowing from hills being eroded 
far to the north-west. It has a characteristic 
reddish purple colour, but often contains pale 
greenish grey patches where the iron minerals 
have been reduced as a result of chemical 
changes ('diagenesis') during geological 
history. Church Warden accounts from the 15th 
Century note the supply of stone from Felton. 

 

 
Figure 18.  Felton Quarry, the source of much of the 
purple and red sandstone for St. Laurence’s church. 

 
This same stone was extensively used by Sir 
Henry Sydney in his mid 16th Century 
reconstruction and development of Ludlow 
Castle. However, transport would have had to 
have been by packhorse or cart. An alternative 
source of supply with transport by barge could 
have been from Herefordshire, where stone of 
similar appearance was quarried from Capler 
Quarry on the River Wye and used for the 
Cathedral. The Wye links to the Severn and 
thence to the Teme, but the distance is 
considerable and the Teme is too shallow to be 
easily navigated. 
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Figure 19.  Calcareous siltstone beneath contrasted with 
sandstones (Felton Stone) above (larger block size; deep 
purple in colour). St Catherine’s Chancel, St. Laurence’s. 
 

 
Figure 20.  Two contrasting sandstones: Holdgate Stone 
below, Felton Stone above (larger block size; deeper 
purple in colour). St Margaret’s Chancel, St. Laurence’s 
church. 

 
The Felton Stone may be readily inspected 
around the Vestry, where cross-bedding can be 
seen (similar to that present in the Old Red 
Sandstone, Figure 21), as can intra-formational 
conglomerates, with mudstone clasts (Figure 
22), indicative of an alluvial environment with 
periodic flooding (and ripping up of alluvial 
muds). The mudstones easily weather, leading 
to a pock-marked surface. 

The paving stones outside the Vestry are old 
gravestones, largely of Georgian age (Figure 
23). York Stone from the Upper Carboniferous 
around Halifax is one common source, but 
transport would have been difficult and 
expensive from Yorkshire in Georgian times. It 
is more likely that these are from the similarly 
aged Highley Group that was being quarried 
around Highley and Upper Arley in the Severn 
Valley in the 18th Century. This sandstone has a 
greenish-grey colour and is cross-bedded, often 
with deep small scale ripple marks. 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. 

 

 
Figure 21.  Cross-bedded sandstone revealed in the Old 
Red Sandstone of the doorway in the north wall of the 
nave, St. Laurence’s church. 
 

 
Figure 22.  Dark reddish brown mud clasts ripped up by 
the flood responsible for the cross-bedded sandstone 
revealed in the Felton Stone of the vestry, St. Laurence’s 
church. 
 
Both the Felton and Holdgate Stones are quite 
good for rubble wall construction, but as ashlar 
they are prone to spalling, especially where 
differential weathering occurs around the lithic 
and mudstone clasts within conglomerate bands 
of the sandstone. 

Extensive repairs during the 1880's specified 
the use of the same stone as the original, 
against the wishes of the architect who 
favoured stone from Runcorn (this would have 
been of Upper Carboniferous age). Although 
not so resistant to weathering, the Felton Stone 
would have visually sat alongside the original 
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stone in a much better way than would the 
more durable alternatives. 
 

 
Figure 23.  Ripple marks on sandstone flag, once used as 
a gravestone but now employed as paving in front of the 
vestry, St. Laurence’s church. It is likely to have been 
quarried from Highley, in the Severn Valley. 
 

Nevertheless, the stronger Carboniferous 
sandstone from around Wrexham was used to 
replace the pinnacles on top of the buttresses in 
the restoration work of 1889-91 due to its 
suitability for carving. 

Restoration of the windows and the 
hexagonal south porch in the 1950's employed 
red stone of much younger age. This comes 
from Hollington near Uttoxeter and is from the 
New Red Sandstone, laid down in similar 
conditions to the Felton Stone but of Triassic 
age, and with a stronger development of natural 
cement making it much stronger. The stone can 
be seen to have a rather brighter red hue with 
pale grey patches (where there is less iron 
oxide tint) and is better resisting the effects of 
exposure to the weather. Unfortunately it will 
always look different from the rest of the 
church fabric. 

The patches of stone repair on the north side 
of the main body of the church have utilised the 
same source. Although both the new and the 
old stone are red in colour and are composed of 
sandstone, their appearance will always be 
different (Figure 24). 

 

 
Figure 24.  Two contrasting sandstones: (older) Silurian 
Holdgate Stone below, (younger) Hollington Stone 
above (larger block size; brighter red in colour). South 
Porch, St. Laurence’s church. 

 
Repairs in the early part of the 21st Century 
utilised another Triassic alluvial sedimentary 
rock, from Cumbria: the St Bees Sandstone. 
This has a more uniform red colour but a more 
mellow appearance which blends well with the 
older red stone but quite different from the 
Felton Stone used in the original construction 
(Figure 25). 

The sourcing of appropriate stone raises a 
major issue for stone conservation work. Few 
quarries are still in operation and many can no 
longer realise the full range of properties of 
natural materials that have been utilised locally. 
There are also significant economic factors: 
these include the environmental cost of 
transporting materials considerable distances, 
the retention of relevant skills within the 
workforce, and the provision of local 
employment. 
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Figure 25.  Stone for conservation: the mellow deeper 
red tone of the recently emplaced St Bees Sandstone 
contrasting with the brighter red Hollington Stone of 
similar age installed several decades earlier. The original 
wall was constructed of local Old Red Sandstone. Felton 
Stone, appearing with a range of colours from grey-green 
to purple-red, and with weathered margins and faces was 
also used here for the 15th Century transformation. West 
wall of the nave, St. Laurence’s church. 

 
At present these is no database of information 
to guide planners or conservationists. English 
Heritage are soon (2007) to embark on a major 
project to help remedy this situation. 

The brick used for the extension of the 
Church Inn facing the church has been 
constructed of locally bricks. The clay came 
from the Raglan Mudstone Formation beneath 
the gravel at Bromfield (of the same age as the 
local brick clays from around Ludlow railway 
station and Fishmore Road) but had to be taken 
south to be fired at a kiln near Gloucester. Due 
to the lack of weathering, its red colour is 
currently considerably brighter than that of the 
older brick of the main body of the Inn, but 
should mellow with time. Its appearance may 
be contrasted with 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. These compare 
favourably with the Ludlow bricks, and have 
been used for the recent renovations at 18 
Castle Street and 16 Lower Broad Street. 

 
 

Walk past the Readers House (of Whitcliffe Beds) 
and down the steps through the courtyard of The 
Bull. Turn left (north) down Corve Street. 

LOCALITY 7: Old Post Office Building, 7 
Corve Street [5117 7482] 
This building dates from the 1930s and is faced 
with limestone. 

The main entrance is of yellow-brown 
Jurassic oolitic limestone (Bath Stone). The 
base is faced with the somewhat younger white 
Portland Stone, from the Dorset coast, which is 
also oolitic but contains characteristic large 
bivalve fossil shell fragments and lacks the 
prominent brown bedding of the Bath Stone. 

 
Continue north along Corve Street. 

LOCALITY 8: Cemetery Gate 
immediately southeast of St Leonard’s 
chapel (now the Printing Press) [5110 
7510] 
The old gate leading to the cemetery adjacent 
to St Leonard's chapel (the chapel was rebuilt 
and relocated in late Victorian times, and is 
now the Printing Press) is faced with an olive-
green sandstone, of unknown origin and quite 
unlike any other seen within Ludlow (Figure 
26). The cemetery lies in the grounds of the 
medieval Carmelite Friary, founded in 1350, 
whose church is believed to have been 
comparable in size to Ludlow’s Parish Church: 
St Laurence’s. With the assistance of the local 
MP, Viscount Clive, the new cemetery became 
established in 1824 to succeed St Laurence’s, 
which by then had become completely full. 

The original St Leonard’s Chapel was a 
Norman building located just to the north of the 
Carmelite Friary, on what is now Linney. It 
was demolished in 1788 and the stone, 
characteristic golden yellow Downton Caste 
Sandstone, utilised for reconstruction of Corve 
Bridge at the north end of Lower Corve Street, 
where what is now known as the Bromfield 
Road crosses the River Corve. 
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Quarries within Downton Estate produced 
good quality sandstone from the Downton 
Castle Sandstone Formation. Usually this is 
pale golden yellow, as seen in the recycled 
stone in Corve Bridge, but it is just possible 
that a seam yielded stone of a different colour 
for a time which could have sourced the olive-
green sandstones in the 1824 cemetery wall. 
The answer probably lies in the material used 
for the medieval Carmelite Friary. 

 

 
Figure 26.  Sandstone (possibly Downton Castle or 
Ordovician Sandstone) as a facing to the 1824 wall of the 
cemetery gate, immediately southeast of St Leonard’s 
Chapel. 
 
The colour and occasional banding of this 
sandstone is reminiscent of Ordovician 
sandstones found around the Longmynd. It is 
therefore interesting to speculate if this stone’s 
origin lies within the estate of Sir Laurence de 
Ludlow of Stokesay Castle. It was de Ludlow 
who formerly owned the land on which the 
Friary was built and he may well have made 
any quarries on his estate available to the friars 
for their work (Klein, pers. comm.). Thus 
Ordovician sandstone such as the Cheney 
Longville Flags that outcrop just northwest of 
Craven Arms could have been utilised not only 
for Stokesay Castle but also for the Carmelite 
Friary in northern Ludlow. It is actually a 
facing stone to an older wall constructed of 
purple-red and green-grey Old Red Sandstone, 
whose origin may be the same as the C14 stone 
used for St Laurence’s (Locality 6). 

Old buildings, bonded with lime mortar, 
were easily taken apart and the good stone 
separated out for re-use - even foundation 
trenches were routinely robbed out, which is 
something very frequently found on excavation 

sites of medieval buildings (Klein & Roe, 
1987, pp. 25-35). 

The late Victorian reconstruction of St 
Leonard's chapel, opened in 1871, used red-
brown micaceous sandstone ashlar for the 
walls, generally referred to as Bromsgrove 
Sandstone, probably transported to Ludlow by 
rail since a nearby quarry for the similar Felton 
Stone was not reopened (for the renovation of 
St Laurence's) until 20 years later. A paler 
mottled brown and grey coarse sandstone was 
used for the buttresses and windows, probably 
Carboniferous sandstone from the Highley 
Quarry in the Severn Valley. 

 
 

Cross Corve Street to the Stone House (the 
principal building for the South Shropshire 
District Council). 

LOCALITY 9: Stone House (South 
Shropshire District Council 
Headquarters), Corve Street [5115 7510] 
The rear of the Stone House, built in 1812, 
reveals its stone construction (Figure 27). The 
predominant lithology is the pale grey 
Whitcliffe Beds; weathered surfaces are pale 
brown (this develops over geological time, 
along natural discontinuities within the in situ 
rock, especially joints, faults, and bedding 
planes against well-cemented horizons). Note 
the fossil shells. The mortar is of lime and has a 
coarse aggregate filler comprising local gravel 
reflecting a wide variety of lithologies. These 
are probably derived from the fluvio-glacial 
gravels at Bromfield carried down by the 
Rivers Corve and/or Onny. 

 
Figure 27.  Stone construction (to the right) behind the 
Palladian façade of Stone House, Corve Street. 
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However, there are a number of other 
lithologies that can also be observed, for 
instance purple Felton Stone as used for some 
of the more important buildings in the vicinity. 
Around one of the window frames is also some 
Soudley Stone, a brown and grey banded 
siltstone which outcrops east of Church 
Stretton. How such a wide variety of stones 
came to have been incorporated within the 
Stone House is not known. The more exotic 
stones appear to be limited to the surrounds to 
the window frames, and were perhaps 
introduced during reconstruction of the 
building when the frames were renovated. It is 
possible that this material was sourced from the 
gravel pits at Bromfield, where glacial 
meltwater had deposited stones transported by 
former glaciers, one of which came south 
through the Stretton Valley. Another came 
from the north-west, along the Clun Valley. 
Meltwater subsequently flooded down the 
course of the present River Onny, from the 
Stiperstones and through Plowden. A great 
variety of stones could thus be assembled. 

The original windows 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. 

 
 

Turn left (east) up Station Road towards the 
railway station and then on, up the hill, to Upper 
Galdeford, at the traffic lights. 

LOCALITY 10: Upper Galdeford [5140 
7480] 
Along Station Road, note the steep rise of the 
slope above the left (eastern) side of the 
railway; this hosted brick and tile pits in 
Victorian times which worked the Raglan 
Mudstone Formation. 

Geologically older cobbles, originally 
derived from the Lower Palaeozoic but then 
redeposited in a late Pleistocene fluvioglacial 
deposit now worked by Bromfield Sand & 
Gravel Pit, have been utilised as a facing for 
the retaining wall on Platform 2 (southbound) 
of Ludlow railway station. Their rounded 
shapes indicate transport by rivers for 
considerable distances, but their final journey 
was by glacier from which they were 

subsequently dumped by meltwater issuing 
from the waning ice front to the north of 
Ludlow, described in more detail elsewhere 
(Rosenbaum, 2006). 

The paved area by the traffic lights at the 
junction of Station Road with Upper Galdeford, 
in front of the relatively recent housing 
development, has also utilised rounded cobbles 
to restrict vehicles and pedestrians from 
approaching too close to the buildings, a 
feature introduced as part of the 
recommendations by the famous civil engineer 
Thomas Telford in the late Georgian Period for 
the reconstruction of Broad Street, which will 
be visited later. 

These cobbles in Upper Galdeford were 
placed here in the 1970's and originated in 
geologically much younger rocks than those 
seen at the railway station since they have 
utilised flint cobbles imported from southern 
England. These flints are Cretaceous, and much 
younger than any of the bedrock encountered in 
Shropshire or surrounding areas. 

 
 

Proceeding up Gravel Hill will lead to East 
Hamlet and the Henley Road. 

LOCALITY 11: St Peters Roman 
Catholic church, Henley Road [5160 
7545] 
St Peters was constructed in 1933-5 (Figure 28) 
and used a strong limestone of Carboniferous 
age quarried from the far side of Clee Hill. 

The Carboniferous Limestone provided the 
raw material for important lime works that 
once operated on Clee Hill. Known locally as 
the Oreton Limestone, this is Tournaisian in 
age (350 Ma), formed as a sediment in shallow 
relatively clear seas. It is oolitic in places and 
contains many fossil fragments, mainly of 
crinoids and shells. At the time of its formation 
it was located close to the Equator but has 
moved progressively northwards since then due 
to plate tectonics. It appears to have been 
formed on the southern margins of a land mass 
(St George’s Land) which stretched east-west. 
This limestone has features more in common 
with the thicker Carboniferous Limestones to 
the south (e.g. South Wales, Bristol, Mendips) 
than with those to the north (e.g. Northwest 
Shropshire, Derbyshire, North Pennines). 
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Figure 28.  St Peters RC church, Henley Road, 
constructed of strong Oreton Limestone of Carboniferous 
age. 

 
Return to town along Gravel Hill and cut left 
through St Stephens Yard to Lower Galdeford. 
 

 
Figure 29.  The Bishop Mascall centre, formerly the 
National School of 1857, with walls constructed 
predominantly of Whitcliffe Beds and the quoins of 
Jurassic oolitic limestone transported from the 
Cotswolds. 

LOCALITY 12: Bishop Mascall Centre, 
Lower Galdeford [5152 7464] 
The Bishop Mascall centre was the pride of the 
town when opened as the National School in 
1857. The building materials were chosen 

carefully, the walls being predominantly 
calcareous siltstone (Whitcliffe Beds) and the 
quoins of Jurassic oolitic limestone (“Bath 
Stone”) (Figure 29). 
 
Proceed up Galdeford and bear right along the 
alley between the One Stop store and Somerfield. 
This leads to the Galdeford car park adjacent to 
which is the Public Library. 

LOCALITY 13: Ludlow Museum 
Resource Centre and Public Library 
[5130 7490] 
The Local Collection within the Public Library 
contains a variety of maps, books and 
pamphlets that have been published concerning 
the local history and architecture. The Resource 
Centre supports the County Museum service 
which hosts the Shropshire Geological Records 
Centre. The Museum has a valuable collection 
of geological specimens and literature dating 
back to the earliest investigations of the area. 
These form a nationally important base for 
research and are accessible to the public by 
appointment (Tel. 01584 813 640). 

 
 

Keep to the right of the car park and go through 
the hole in the wall to enter Wood Yard. 

LOCALITY 14: Wood Yard, off Corve 
Street [5130 7475] 
Here the north-eastern corner of the town wall 
now forms the foundation to one of the 
Feathers Hotel buildings. The town wall is on 
the right as one walks along Wood Yard from 
the Corve Street end. The walls and buildings 
on the left are somewhat younger and have 
been constructed in the former defensive ditch 
to the town wall. Note the watch tower by the 
passageway leading to the town centre. 

As remarked earlier, the Town Wall is 13th 
Century in age but whereas this section is 
largely constructed of Whitcliffe Beds 
calcareous siltstone, other lithologies have been 
used too, especially in the lower (older) parts of 
the wall. In part this reflects rebuilding and 
reuse of materials to hand, but it also reflects a 
change in the outcrop, since this part of the 
Town Wall has been founded on the younger 
Downton Castle Sandstone Formation. The 
contact between the two is exposed at Ludford 
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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 

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 

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 16th 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. 

 

 
Figure 34.  High Cross, the site of one of the four 
standpipes for the town. 

 
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 

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. 

 

 
Figure 35.  Flint cobbles (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). 

 

 
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! 

 



 THE BUILDING STONES OF LUDLOW 25 
 

 
Proceedings of the Shropshire Geological Society, 12, 5-38 25 © 2007 Shropshire Geological Society
 

 
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). 

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. 
 

 
Figure 40.  SE-dipping Whitcliffe Beds in 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 13th 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 lithologies in the wall of the 13th 
Century Barnaby House on the Grammar School site, 
Silk Mill Lane. See text for details. 
 

 
Figure 42.  Oreton Limestone used to cap 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. 
 

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 downhill, 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 frontage of the 17th 
Century house at No.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 (No.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 

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 No.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 

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. 

 

 
Figure 47.  Paving with 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] 
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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 Stone, Friars 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). 
 

 
Figure 50.  The 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] 

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: 
• calcareous siltstone from the Whitcliffe 

Beds predominates 
• red-brown sandstone (Holdgate Stone) 
• oolitic limestone (Middle Jurassic, from 

the Cotswolds), including karstic 
surfaces covered with calcite crystals 

• dolerite ("Dhu stone") from Clee Hill 
• yellow sandstone (Downton Castle 

Sandstone) 
• white quartzite cobbles (from fluvio-

glacial gravel derived from much older 
rocks, possibly from North Wales) 

• 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). 
 

 
Figure 52.  David Turner’s Victorian photograph 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 No.40. These have employed a thin-
bedded sandstone from the Chatwall Flags of 
the Stretton Valley (Figure 53). 
 

 

Figure 53.  Chatwall Flags on the porch of No.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 
18th 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 19th 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)! 
 

 
Figure 55.  The classic locality of the Ludlow Bone Bed, 
Ludford Corner, now protected by conservation works. 
Image taken from a 35 mm slide in the Ludlow Museum 
Resource Centre collection. 
 

 
Figure 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. 
 

 
Figure 58.  The Ludlow Bone Bed, approximately 20 
mm thick, exposed within the Woolhope Dome, 
southeast of Hereford. 
 
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. 
 

 
Figure 59.  Whitcliffe Quarry in the late 19th 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 
Neobeyrichia (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. 

 

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. 
 

Figure 63.  Lower Whitcliffe Beds (“pendle”) exposed 
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: blue-hearted "pendle" 
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 

(Figure 67). This, and the slumped beds, are 
indicative of the active tectonic environment of 
the Silurian, with the progressive closure of the 
Iapetus Ocean. 

 

 
Figure 66.  Slumping of sediment soon after deposition 
revealed by disturbed bedding in Lower Whitcliffe Beds, 
near Dinham Quarry. 

 

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 18th 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)? 

 

Figure 68.  Stress relief fractures within the Upper 
Whitcliffe Beds, which once assisted manual quarrying; 
Whitcliffe Quarry. 

 

 
Figure 69.  Deep trenches above Whitcliffe. 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. 
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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). 

 
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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Ironbridge Gorge. Proceedings of the Shropshire Geological Society, 12, 39-52. The spectacular nature of the 
Gorge has led to many studies of the landslides at Ironbridge, the earliest written record being the sermon of John 
Fletcher concerning Buildwas (1773), followed by the 1853 account of Rookery Wood that disrupted construction 
of the Severn Valley Railway between Ironbridge and Bridgnorth. The 1952 Jackfield landslide was particularly 
important, leading to an international revolution in the understanding of clay behaviour. 

Slope instability continues, and remains a topic of concern as local people strive to mitigate the consequences 
of landsliding to their properties and usage of the land. However, other geomorphological processes are active 
within this steep-sided valley, producing a blanket cover of colluvium, added to which are anthropogenic deposits 
built up notably during the Industrial Revolution. These cover some landslide deposits; others are disrupted by 
more recent landslide events, evidence of the on-going slope instability of the Gorge. 
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1.  INTRODUCTION 
Glaciations have taken place a number of times 
during the past two million years. The last to 
affect Shropshire was the Devensian: 120,000 to 
11,000 yrs BP; its coldest phase ended around 
18,000 yrs BP. 

During the Devensian the northern part of 
Shropshire was overrun by a huge glacier 
moving south from what is now the Irish Sea. 
The river valleys responded to the onset of a 
colder climate and consequent drop in sea level 
(which dropped by many tens of metres as the 
water worldwide became locked within the 
glacial ice) and to the influx of meltwater 
loaded with sediment from the glaciers. 

A complex network of river channels and 
terrace deposits resulted, and some river capture 
and relocation took place. However, the erosive 
forces needed to create a gorge as large as that at 
Ironbridge would be enormous. The popular idea 
of a huge glacial margin lake (often referred to as 
Glacial Lake Lapworth) which eventually 
overtopped the hills and rapidly cut Ironbridge 
Gorge is discredited. It is now thought more likely 
that formation of the gorge began as a subglacial 
meltwater channel, eroded beneath the glacier 
when the water erosion would have been 
concentrated and the ground weakened by frost 
action, or somewhat later as an ice-marginal 

channel which developed as the main glacier 
melted (Hamblin, 1986). 

The spectacular nature of the Gorge has led to 
many studies, the earliest written record being the 
sermon of John Fletcher recording the 1773 
Buildwas landslide, followed by the 1853 account 
of the Rookery Wood landslide that disrupted 
construction of the Severn Valley Railway 
between Ironbridge and Bridgnorth. The 1952 
Jackfield landslide was particularly important, 
leading to an international revolution in the 
understanding of clay behaviour (discussed in 
more detail within the itinerary). 

Furthermore, beyond the glaciers the extremely 
cold climate caused freezing of the groundwater 
and supported a periglacial environment. 
Characteristic of this would have been seasonal 
freeze-thaw producing ice-heave, fracturing of the 
ground, and pervasive solifluction. 

Slope instability continues, and remains a topic 
of concern as local people strive to mitigate the 
consequences of landsliding to their properties and 
usage of the land. However, other 
geomorphological processes are active within this 
steep-sided valley, producing a blanket cover of 
colluvium, added to which are anthropogenic 
deposits built up notably during the Industrial 
Revolution. These cover some landslide deposits; 
others are disrupted by more recent landslide 
events, evidence of the on-going slope instability 
of the Gorge. 
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Figure 1.  Locality map for the Geotrail, showing the distribution of major landslides and locality numbers. Outlines of 
geological units are shown with permission of the BGS (IPR/81-33c British Geological Survey © NERC 2007). 
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Figure 2.  Geology east of Iron Bridge based on BGS mapping. Grey shading indicates landslides (IPR/81-33c British 
Geological Survey © NERC 2007). 

 
The Trail (Figure 1) follows public roads and 
footpaths and is intended to be followed on foot 
(other than localities 9 and 10). The use of a 
large scale Ordnance Survey map is strongly 
recommended (e.g. Explorer Series Sheet 242 
(1:25,000 scale). Ordnance Survey grid 

references are included to assist location. A 
compass and GPS will be found useful. 

Visitors should refrain from using hammers 
since the exposures are few in number and 
small in size; fragments can generally be found 
in the vicinity. Visitors should also follow both 
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the Countryside Code (Anon., 2006) and the 
Geological Fieldwork Code (Geologists’ 
Association, 2006). 

The numbers within squared brackets in the 
text that follow refer to grid references for the 
stopping points (‘Localities’) shown on the 
accompanying sketch map. 6-figure grid 
references locate each feature to the nearest 
100 m; 8-figure grid references to the nearest 
10 m. 

A convenient starting point is the Maw’s 
Craft Centre at Jackfield, TF8 7LS [GRID SJ 
691 027], with a licensed tea room and free car 
parking. It is generally open every day except 
Mondays (Tel. 01952 883 030). 

Proceed on foot west (upstream) along the 
road leading from the Craft Centre. 

LOCALITY 1: Wooden Road, Jackfield 
[688 028] 
The entire slope to the left of the road is 
unstable, the result of extensive landsliding 
over many centuries. The road used to go down 
to the right and the Severn Valley Railway 
formerly carried straight on; the old road is 
now a cul-de-sac but may be traced within the 
woods towards the river. The current through 
road, surfaced in the worst section by wooden 
slats chained together (Figure 3), follows the 
line of the former railway. 

Ongoing movement causes periodic damage 
to this road and makes necessary frequent 
repairs to services such as electricity cables, 
water supply and drains. The services are now 
located above ground to facilitate repair and 
have flexible joints. The road surface has been 
paved with a wooden slatted surface, unique 
and ideally suited to retaining access whilst the 
ground creeps beneath. 

Further evidence of downslope movement 
can be seen in cracked and bulging brick walls, 
for instance the older properties to the west of 
the Tile Museum (next locality) (Figure 4). 
 
 
Take the road west from the Tile Museum. 

LOCALITY 2: Tile Museum, Jackfield 
[685 030] 
Characteristically hummocky ground of 
landslipped terrain can be seen behind and 
uphill from the far (western) side of the Tile 

Museum buildings. The extensions constructed 
in 2006 required significant land take and thus 
a carefully engineered excavation of the 
landslide took place. This utilised berms to 
provide a counterbalance with the existing 
retaining walls to maintain stability (Figure 5). 
Note the fragmented character of the grey 
Halesowen mudstones which have been 
disturbed by the downslope movement from 
their original in situ location higher up the 
slope, and become a clay soil. 

100 m beyond the eastern end of the 
Jackfield Tile Museum, as the road double-
backs to cross the former railway line by the 
level crossing, note to the right the debris of 
houses that were damaged by the 1952 
Jackfield landslide; most of these have 
subsequently been demolished (Figures 6 and 
7) [684 031]. Their study (Henkel & Skempton, 
1955) led to revolutionary theories of clay 
behaviour which established Skempton (later 
Sir Alec) as the world leader of soil mechanics. 

 

 
Figure 3.  The unique flexible wooden slatted road 
across the Jackfield landslide. Note the services carried 
above ground to the left, to facilitate maintenance. © 
Ironbridge Geography Exploration Project 
http://www.taw.org.uk/demo/geography/GeoExpFinal/in
dex.htm
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Figure 4.  Evidence of downslope movement from 
cracked and bulging brick walls, as shown by several of 
the older properties to the west of the Jackfield Tile 
Museum. 
 

 
Figure 5.  Western side of the Tile Museum buildings: 
extensions constructed in 2006 required significant land 
take and thus a carefully engineered excavation of the 
landslide has taken place, utilising berms together with 
the existing retaining walls to maintain stability. 
 

 

 
Figure 6.  Pear Tree Cottage, damaged by the 1952 
Jackfield landslide and demolished the following year. 
 

 
Figure 7.  The 1952 Jackfield landslide: site plan and 
cross-section (A-A) (from Henkel & Skempton, 1955). 
 
Take the road west from the Tile Museum, close 
to the River Severn. 

LOCALITY 3: Jackfield Bridge [681 032] 
The present day cable-stay bridge replaced a 
reinforced concrete structure in 1994, a section 
of which has been preserved on the right 
(south) bank. 

On the left bank the pub car park reveals 
significant landslide activity, with displaced 
brick walls, bulging tarmac due to thrusting, 
and compressed fences in line with the 
direction of slope movement (Figure 8) [682 
033]. All these are related to the western end of 
the Lloyd’s Coppice landslide. This is very 
extensive, and the GeoTrail will now trace it 
for the next kilometre. 

 

 
Figure 8.  North side of Jackfield Bridge: pub car park 
reveals significant landslide activity with displaced brick 
walls, bulging tarmac due to thrusting, and compressed 
fences in line with the direction of slope movement. 
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Having crossed the River Severn by Jackfield 
Bridge, turn right (east) and use the pedestrian 
footpath to follow the road. 
 
LOCALITY 4: Lloyd’s Cottage [687 032] 
The pretty setting of the 18th Century Lloyd’s 
Cottage within Lloyd’s Coppice belies its 
dynamic foundations. The road in front 
frequently moves, and usually there are 
roadwork signs indicating repairs in progress 
(Figures 9 and 10). The local authority, Telford 
& Wrekin Borough Council, have an on-going 
programme for monitoring movements of the 
ground hereabouts. 
 

 
Figure 9.  Severe distortion to house frame as a result of 
landsliding; Lloyd’s Cottage. The greenhouse frame is 
vertical! 
 

 
Figure 10.  Severe subsidence of the main road as a 
result of movement of the Lloyd’s Coppice landslide. 
 
This landslide has been the subject of many 
investigations aimed at better understanding the 
mechanisms responsible. Various remedial 
measures have been applied to restrain the 
movement, including retaining walls (stone, 

brick and, more recently, gabion). Effective 
drainage is important if a build up of pore 
water pressure is to be prevented, so often the 
main cause of slope instability. 

Unfortunately, the local geological profile 
(Figure 13) makes groundwater control very 
difficult. The landsliding higher up the slope 
within Lloyd’s Coppice has intersected a 
number of separate sandstone aquifers and 
these feed water into the landslipped ground, 
maintaining high water pressures throughout 
the year. Furthermore, the stresses acting on the 
slope have been exacerbated by the tipping of 
mine waste excavated from the Lloyd’s 
Colliery that was working here in Victorian 
times, but now largely obscured by trees and 
shrubs. 

A curiosity that may be noted in passing is 
the use of iron furnace slag as a walling 
material by the side of the road. 
 
 
Continue to proceed east along the road for 300 
m beyond Lloyd’s Cottage, leaving the roadside 
by the track that veers left (northeast) up into the 
wood, marked as a footpath. Proceed uphill into 
the wood for 200 m and take a minor footpath 
north into the wood to reach the rock cliff. 

LOCALITY 5: Lloyd’s Coppice [691 032] 
The back scarp of the Lloyd’s Coppice 
landslide is defined by a high wall of rock 
composed of irregularly bedded sandstone of 
the Halesowen Formation (Figure 11). The 
rotational nature of the landsliding hereabouts 
can be appreciated by the back-tilting of the 
bedding, which in situ is essentially horizontal. 
The higher vertical scale of Figure 13 
exaggerates the dip. Local variations are 
determined by the locations of faults that cut 
through and displace the bedrock. The mapped 
details (Figure 2) are known from the extensive 
underground mining for coal and, to a lesser 
extent, fireclay and limestone that took place 
from the late 18th until the early 20th Centuries. 

The map and cross-section through this 
landslide (Figures 12 and 13) demonstrate the 
three principal mechanisms of slope movement 
taking place here, commencing with rotational 
failure of the in situ Halesowen Formation 
sandstones at the top, especially where thick 
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sandstone beds are underlain by mudstones or 
clays. 

As already noted, the intersection of 
sandstone aquifers by the landsliding maintains 
high water levels within the slipped ground and 
keeps pore water pressures high, resulting in 
frequent renewed slope movements. Hollows 
often contain water, indicative of the high 
water table (Figure 14). 

Once the rock has collapsed by rotation, it 
breaks up by stress relief and weathering. The 
broken material then softens in contact with 
water and becomes sufficiently weak to slide 
downhill as a translational slide, even more so 
if its dip is nearly horizontal or (locally) down 
towards the river. Further disintegration turns 
this into a mudslide. This process is aided by 
removal of debris at the toe by the river. This 
conforms to the “landslide reservoir principle” 
put forward by Bruce Denness (1991). This 
theory helps explain the Lloyd’s Coppice 
situation whereby the landslip complex 
degenerates more rapidly from its initial 
relatively solid state to a more viscous or liquid 
state than would be the case if it was supplied 
only with run-off water. The contention is that 
water is being fed into the complex by the 
sandstone aquifers above, the groundwater 
being directed along the impermeable contact 
with the in situ mudstones beneath. Perhaps the 
lateral limit of the landslide coinciding with the 
location of a major fault reflects a break in the 
aquifers and thereby limits effective 
groundwater input to the landslipped complex, 
beyond which the ground is relatively stable. 

 

The third landsliding mechanism is caused 
by river erosion, causing collapse of the river 
banks by toppling and/or rotation and thereby 
removing support to the landslipped material 
upslope (eventually causing it to be 
remobilised). Collapse of the mine waste 
similarly occurs (Figure 15). 

Whilst underground mining was in progress, 
active dewatering by pumping and maintenance 
of drainage adits took place (Figure 16). 
However, with the cessation of mining the 
pumping and maintenance ceased. This is 
thought to be allowing water pressure within 
the groundwater regime to recover, and this 
would be expected to reduce the stability of the 
deeper parts of the slopes and to lead to a 
renewed phase of landsliding. The local 

Council is actively investigating the potential 
slope instability and developing appropriate 
management plans to anticipate and mitigate 
the effects on the land usage. Various kinds of 
retaining structure have been erected (Figure 
17). The most recent works began in 2006, 
following the announcement that over £3 
million funding had been secured and a 
contract signed with AMEC Group Ltd to 
install three rows of 750 mm diameter 
reinforced concrete tubes up to 30 m deep into 
the ground and to infill shallow mine workings 
in the vicinity. 

A number of different landsliding 
mechanisms are operating within the Lloyd’s 
Coppice, each determined by a particular 
combination of geological profile, slope 
geometry and pore water pressure. A failure in 
one part of the slope does not necessarily result 
in immediate failure elsewhere, but 
progressively the slope is collapsing and 
erosion of the valley side is progressing. The 
cross-section illustrates the relationship of 
these varied landsliding mechanisms to the 
geological profile. 

 

Figure 11.  Back-tilting of sandstone as a result of 
rotational failure; Lloyd’s Coppice landslide. 
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Figure 12.  Map illustrating the various landsliding 
mechanisms; Lloyd’s Coppice. Based on Culshaw 
(1973). © NERC 2007. 

 

 
Figure 13.  Cross-section illustrating the relationship of the varied landsliding mechanisms to the geological profile; 
Lloyd’s Coppice. Based on Culshaw (1973). © NERC 2007. 
 

 
Figure 14.  Hummocky ground within the Lloyd’s 
Coppice landslide, showing ponded water as a result of 
the high water level maintained by intersection of 
sandstone aquifers higher up the landslide. 
 

Figure 15.  River erosion causing collapse of the river 

banks by toppling and/or rotation, thereby removing 
support to the landslipped material upslope (eventually 
causing it to be remobilised). Collapse of the mine waste 
that has been placed on top will be similarly affected. 
Bank of the River Severn at the foot of the Jackfield 
landslide, immediately opposite the Lloyd’s Coppice 
landslide. 
 

 
Figure 16.  Distortion of the ground surrounding the 
shaft for the Engine House, a major pumping station for 
dewatering the coal mines to the north; Lloyd’s Coppice 
landslide. 
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Figure 17.  Retaining wall to support the up-slope side 
of main road; Lloyd’s Coppice landslide. 
 
 
Continue to the eastern extremity of the wood, 
following the footpath to where the vista opens up 
to reveal the far side of the valley. 

LOCALITY 6: opposite Blists Hill [692 
029] 
At the edge of Lloyd’s Coppice the open 
ground of the spur opposite Blists Hill above 
the minor valley leading south towards the 
main one provides an excellent vantage point. 
This provides a clear view of the 
geomorphology of the south side of the gorge 
(Figures 18 and 19): Woodhouse Farm is 
prominent on the skyline; Maw’s Craft Centre 
is within the large industrial building beneath, 
close to the river. 

The hummocky ground extends across 
virtually the whole of the opposite side of the 
valley, reflecting the almost total coverage of 
that ground by landsliding, from the river bank 
to the crest of the slope. The Jackfield landslide 
lies to the right (west). 
 
 
Descend to the road and proceed downstream 
(east) towards the Hay Incline. 

LOCALITY 7: The Hay Incline [695 027] 
Although disused since the end of Victorian 
times, the Hay Incline is a most impressive 
piece of engineering. Canal boats were raised 
on two parallel railway tracks, hauled by cables 
from the Coalport Canal up to the Shropshire 
Canal above. 

From the single-track road bridge, note the 
alignment of the rails upslope. The eastern 

track is clearly displaced 50 m above the road 
(Figure 20), thought to be the result of slope 
movement consequent upon landsliding. 
Immediately next to the bridge, to the left 
(west) may be seen an extensive gabion wall 
which has recently been constructed to restrain 
this bank from further collapse. Such failures 
provide engineering geologists with evidence 
for the timing and frequency of slope 
movements, essential for the analysis of 
landsliding mechanics. 

 

 
Figure 18.  A Nextmap image of the Ironbridge Gorge 
area looking upstream, showing details of the 
topographic relief. Note the cutting for the bypass in the 
top right hand corner, appearing as a prominent notch 
Superimposed are the areas of known landsliding. © 
NERC 2006. 
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Figure 19.  View upstream from the Iron Bridge, 
towards Buildwas, of the top right hand part of the 
Nextmap image in Figure 18, prior to construction of the 
bypass. The hummocky ground reveals the extensive 
development of landsliding (Figure 3 from Gostelow et 
al., 1991). 

 
Figure 20.  The Hay Incline. The right-hand (eastern) 
track is clearly displaced, the result of slope movement 
consequent upon landsliding. To the left (west) may be 
seen an extensive gabion wall which has been 
constructed to restrain this bank from further collapse. © 
Ironbridge Geography Exploration Project 
http://www.taw.org.uk/demo/geography/GeoExpFinal/in
dex.htm 
 
 
The Tar Tunnel just to the east is a geological 
curiosity: bitumen seeps from the Coal Measures 
into an adit originally driven in 1786 by William 
Reynolds to serve as an underground canal 
carrying the produce of the Blists Hill mines. 
However, the discovery of bitumen, which was 
then exploited, meant the tunnel was not used to 
carry coal until a railway was laid through it, in 
1796. Further detail is in the 1971 book by Brown 
& Trinder “The Coalport Tar Tunnel”. 
 
Cross the River Severn by the Memorial 
Footbridge. 

LOCALITY 8: The Boat Inn [694 025] 
Note the tremendous depth that the river can 
reach during peak floods by looking at the 
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marks on the side of the pub (Figures 21 and 
22). 
 
 
Turn upstream and follow the footpath to return 
to the Maw’s Craft Centre. This is the end of the 
Geological Trail to be followed on foot. 
 
There are a number of other sites within the 
Gorge which may be of interest from a slope 
instability point of view. The first is the Iron 
Bridge itself. There is a Pay & Display car 
park to the southeast of the bridge. 
 

 

 
Figure 21.  A history of flooding. High water marks on the 
Boat Inn. 
 

 
Figure 22.  The Boat Inn during the Nov 2000 flood. © 
Broseley Local History SocietyR0010679. 
 

LOCALITY 9: The Iron Bridge [672 033] 
The geomorphology of the Gorge at Ironbridge 
demonstrates the rapidity with which it has been 
cut, by virtue of the steep valley sides and fast 
water flow (Figure 23). 
 

 
Figure 23.  The gorge at Iron Bridge. Photograph by P 
Witney of BGS, © NERC 2006I 
 
The river is bridged by the notable structure that 
gives the town its name, forming the centrepiece 
of the World Heritage Site and an iconic figure 
for the birth of the Industrial Revolution. 

However, the bridge nearly collapsed in the 
early 1970’s as a result of renewed landsliding on 
the right (south) bank, threatening to destroy the 
abutment and thus undermine the bridge. The 
engineering solution has been to construct an 
inverted arch, effectively mirroring the surface 
iron structure, to support both abutments (Cossons 
& Trinder, 1979). As a result, the Iron Bridge is 
now protected, and sufficient support has been 
provided to restrain the slopes from further 
movement (Figures 24 to 26). 

 

 
Figure 24.  The reinforced support for the abutments of 
the Iron Bridge. © Ironbridge Geography Exploration 
Project 
http://www.taw.org.uk/demo/geography/GeoExpFinal/in
dex.htm 
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The Ironbridge Geography Exploration Project 
initiated by Telford & Wrekin Council developed 
this aspect as a case study. The impressive cast 
iron bridge was constructed in 1779. Cracks 
soon started to appear in the stonework on the 
south side. Repair work was undertaken in 
1802 and again in 1821 when two new cast iron 
arches replaced the crumbling south side 
stonework. Further repairs followed but the 
bridge, for a while, was threatened with 
demolition. 

The 1972 repairs addressed the problems 
caused by the gorge sides slowly moving 
inwards that had caused the centre of the 
bridge, once fairly level, to bend upwards. 

 

 
Figure 25.  The Iron Bridge during restoration in 
September 1973, a year after the northern abutment was 
emptied of rubble and strengthened with concrete. A 
concrete strut to keep the abutments apart was built 
below water level, within the safety of a coffer. © 
Ironbridge Gorge Museum Acc No 1987:597 
 

 
Figure 26.  Detail of the Iron Bridge during restoration 
in 1973, showing the stonework of the southern 
abutment prior to strengthening with concrete (Figure 76 
from Cossons & Trinder, 1979). 
 
A box-like structure called a cofferdam was 
built across half of the river. Inside the 
cofferdam the river level was kept low to 

permit access to the bridge foundations. 
Outside the cofferdam, in the other half of the 
river, the water was much higher and allowed 
to flow as normal. A new, anchored, reinforced 
concrete foundation was constructed to 
strengthen the stream bed at this point. Then 
the whole process was repeated for the other 
half of the river forming a sort of underwater 
buttress. The arch shape of the concrete 
buttress also helped to keep the two sides of the 
bridge from moving towards each other. 
 
 
Travel west to Buildwas by the minor road on 
the left (north) bank of the River Severn, to just 
beyond the railway overbridge. 

LOCALITY 10: Marnwood Hall, Buildwas 
[655 052] 
In 1773 a huge landslide occurred on the left 
bank of the Ironbridge Gorge below Buildwas, 
opposite where the large power station is now 
sited (Figures 27 and 28). The event was noted 
in a sermon delivered by John Fletcher, vicar of 
Madeley, which he later published (Bacon & 
Krause, 1989). The landslip occurred on 
Thursday morning May 27th, 1773, and was so 
extensive that the River Severn itself was 
temporarily blocked! 
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Figure 27.  Cross-section illustrating the relationship of the varied landsliding mechanisms to the geological profile; 
Buildwas (Figure 4 from Gostelow et al., 1991). Location of section shown on Figure 28. 
 
 

 
Figure 28.  Landsliding in the Buildwas area (Figure 2 
from Gostelow et al., 1991). 
 
Looking uphill from the foot of the slope near 
the entrance to Marnwood Hall [656 045] 
enables the scale if this landslide to be 
appreciated. Note the woodland of Birches 
Coppice to the northwest; the landslide occurred 
across the whole extent of the open ground in 
front and was some 500 m across and of similar 
extent from top to bottom. The depth to the 
plane of sliding was about 9 m and moved 
horizontally about 11 m, taking about 15 
minutes to do so. 

The back scarp had to be avoided as much as 
possible during construction of the Buildwas 
Link Road (i.e. the Ironbridge by-pass, now the 
A4169) in the late 1970’s. A glimpse of the 
geological profile may be gleaned as one drives 
up the new road, at the point where the large 
embankment leads into the major cutting and 
the electricity pylons carry their supply lines 
overhead [656 053]. The predominant bedrock 
is the Silurian Wenlock Shale dipping southeast 

at 5-15°. This comprises mudstones containing 
occasional thin beds of montmorillonite-rich 
clay, the diagenetic product of volcanic ash 
layers within the otherwise sedimentary 
sequence. These are greyish green when fresh 
but weather to a cream colour, described in the 
literature as unctuous, i.e. having a ‘soapy’ feel. 
They are particularly weak and, where they dip 
downslope in combination with high 
groundwater pressure, as after prolonged heavy 
rain or interception of aquifers extending back 
to higher ground, can initiate slope failures on a 
large scale. This was anticipated by the design 
team for the road, which illustrates how difficult 
it is to construct such a project (Gostelow et al., 
1991). 

Note also the huge concrete retaining wall 
needed to prevent collapse at the road junction 
between the Link Road and the road leading 
onto the bridge over the River Severn and on to 
Much Wenlock [645 047], all part of the same 
tract of landslipped ground. Nevertheless, slope 
failures did take place during construction 
(Figure 29), thought to be due to reactivation of 
pre-existing landslide slip surfaces, probably 
periglacial in origin, that had become obscured 
by erosion subsequently smoothing the uneven 
ground, and by the vegetation cover. 
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Figure 29.  Ironbridge Link Road in the early 1980’s, just 
before opening. Construction was hindered by rock falls in 
the Wenlock Shale, and by re-activation of a pre-existing 
landslide (to the right of the vehicles). Expensive drainage 
channels and bank stabilisation were required, and there is an 
on-going need for monitoring for possible ground 
movements. © Ironbridge Geography Exploration Project 
http://www.taw.org.uk/demo/geography/GeoExpFinal/ind
ex.htm 
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Disclaimer - The information contained in this Trail 
Guide has been prepared following a summary of 
the geological literature of the area and visits to all 
the locations described. Its sole aim is to give 
visitors to the area an insight into its geology and 
the links between it and past and present industry. It 
should not be used for any other purpose. 
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The Earliest Geological Essay from Shropshire? “Thoughts on the Formation of the 
Earth” by a Farmer 
 

Hugh Torrens1

 
 
TORRENS, H.S. (2007). The Earliest Geological Essay from Shropshire? “Thoughts on the Formation of the 
Earth” by a Farmer. Proceedings of the Shropshire Geological Society, 12, 53-55. Based on a scanned copy of the 
review of a book published in Shrewsbury in 1802, which first appeared in the British Critic of 1804, volume 23, 
pages 447 to 448. The original book has yet to be located but, if found, may well prove to be the first geological 
essay to be published in, or written about, Shropshire. 

The identity of “a Farmer” is unknown, and a challenge is to identify who he/she was. It is interesting to 
speculate to what extent this book might have influenced other pioneer geologists, in particular Arthur Aikin who 
published his first paper on the geology of Shropshire in the Transactions of the fledgling Geological Society of 
London in 1811, and was one of its founder members (in 1807), and later the likes of the Reverend Thomas Lewis 
who came to live in the area in 1827 and subsequently greatly influenced the studies made famous by Roderick 
Murchison leading to defining the Silurian System, and the young Charles Darwin who was born in Shrewsbury in 
1809, just a few years after the book’s publication. But can it have influenced anyone if no copy survived? 
 
1Madeley, Crewe, UK. E-mail: h.s.torrens@esci.keele.ac.uk 

 

1.  INTRODUCTION 
This article primarily consists of a scanned copy of 
the review of a book published in Shrewsbury in 
1802, entitled “Thoughts on the Formation of the 
Earth” by a Farmer. The anonymous review was 
published in the British Critic of 1804, volume 23, 
pages 447 to 448. The original book has yet to be 
located but, if found, may well prove to be the first 
geological essay to be published in, or written 
about, Shropshire. 

In a piece in Geoscientist (Torrens, 2006) the 
real problem was raised of all such printed books, 
of which no copies are known to have survived! 
This has always seemed to be one of those major 
scholarly frustrations which the advent of the 
computer must be able to help overcome, although 
the writer is not yet aware of any specific efforts to 
do so. In his 2006 article, Torrens recorded how in 
a 1999 Cambridge lecture he had then listed eight 
such items, of which three have since been found. 
One other was the book about which he was then 
writing, William Smith's long lost (since 1807) 
Description of Norfolk, its Soils and Substrata. 
This is now known to have been produced as only 
a single, quite unique, printer's proof, and which 
had just been discovered (in a second hand shop in 
Great Yarmouth!). But amongst those still missing 
is the one contained in the current article, 

apparently the first Shropshire geology book, 
published in 1802. This is still missing.... 

The identity of the author, “a Farmer”, is 
unknown, and a further challenge is to identify 
who he/she was. It is interesting to speculate to 
what extent this book might have influenced other 
pioneer geologists, in particular Arthur Aikin who 
published his first paper on the geology of 
Shropshire in the Transactions of the fledgling 
Geological Society of London in 1811, and was 
one of its founder members (in 1807), and later the 
likes of the Reverend Thomas Lewis who came to 
live in the area in 1827 and subsequently greatly 
influenced the studies made famous by Roderick 
Murchison leading to defining the Silurian System, 
and the young Charles Darwin who was born in 
Shrewsbury in 1809, just a few years after the 
book’s publication. But can it have influenced 
anyone if no copy survived? 

The present author would be delighted if 
anyone can inform him as to the whereabouts of a 
copy of the book by “a Farmer” or otherwise 
enlighten him as to who this person was. 
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A Geological Trail in front of the last glacier in South Shropshire 
 

Michael Rosenbaum1 
 

 
ROSENBAUM, M.S. (2007). A Geological Trail in front of the last glacier in South Shropshire. Proceedings of 
the Shropshire Geological Society, 12, 56-69. A complex suite of sediments were deposited around Ludlow during 
the late Pleistocene, created by the melting of glaciers. One glacier came from Wales, eastwards over Clun Forest, 
with a glacial lobe flowing eastwards through the col by Downton Castle. Another lobe reached Craven Arms and 
probably then turned southwards towards Onibury. 

This landscape has also been modified by erosion as the River Teme, diverted eastwards from Aymestry by 
another major glacier, coming from the Wye Valley to the south, rejuvenated erosion and transportation of 
weathered material from the Silurian mudstones that underlie the lower ground. 

These alluvial processes were significantly assisted by periglacial weathering, especially solifluction, leaving 
behind an intricate pattern of small curved steep-sided valleys. 
 
1Ludlow, Shropshire, UK. E-mail: msr@waitrose.com 

 

INTRODUCTION 
Glaciations have taken place a number of times 
during the past 2–2.5 million years. The last to 
affect the Welsh Marches was 120,000 to 
11,000 yrs BP, called the Devensian; its coldest 
phase ended some 18,000 yrs BP. 

During the Devensian the low ground 
hereabouts, west of the Clee Hills, was the 
meeting point of glaciers (1) from the north 
(Irish Sea, with one lobe through Church 
Stretton, a second down Ape Dale which 
occasionally spilt across Wenlock Edge into 
Corve Dale, and a third to Morville, just 
beyond the present-day head of Corve Dale), 
(2) from the west (through the Clun Valley) 
and (3) from the south (from the Wye Valley, 
the northern lobe flowing across the low 
ground between Leominster and Mortimer’s 
Cross). The river valleys responded to the onset 
of a colder climate and consequent drop in base 
level (since sea level dropped by many tens of 
metres as water worldwide became locked 
within the glacial ice) and to the influx of 
meltwater loaded with sediment from the 
glaciers. 

A complex network of river channels and 
terrace deposits resulted, and some river 
capture and relocation took place. Evidence 
comes from the direction in slope of the higher 
river terrace deposits of the Rivers Teme and 
Lugg a little to the south and east, across the 

borders into Herefordshire and Worcestershire, 
and some detailed clast orientation studies of 
the gravels at Bromfield surveyed by Peter 
Cross. 
 
The Guide follows public roads and footpaths. 
The use of a large scale Ordnance Survey map 
is strongly recommended, such as the Explorer 
Series Sheet 203 (1:25,000 scale). Ordnance 
Survey grid references are included to assist 
location. A compass and hand lens will be 
found useful but visitors should refrain from 
using hammers since the exposures are few in 
number and small in size; fragments can 
generally be found in the vicinity. Visitors 
should also follow both the Countryside Code 
(Anon., 2006) and the Geological Fieldwork 
Code (Geologists’ Association, 2006). 

The numbers within squared brackets in the 
text that follow refer to grid references for the 
stopping points (‘Localities’) shown on the 
accompanying sketch map. 6-figure grid 
references locate the feature to the nearest 100 
m; 8-figure grid references to the nearest 10 m. 

Much of the geology described in this guide 
is revealed by subtle variations in topography 
and in the soil ‘float’. These are more obvious 
at those times of the year when soils are 
slightly damp and the vegetation low. Visitors 
are advised to wear appropriate footwear for 
ground that can in places be rough and muddy.
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Figure 1.  General view looking north from Mortimer Forest towards Onibury (centre top), across the sandur (fluvioglacial 
outwash plain) created by the melting of glaciers that came from Wales, eastwards over Clun Forest. One glacial lobe is 
believed to have come eastwards through the col by Downton Castle (to the left of the above view) and perhaps terminated 
in the centre of the field of view. Another lobe reached Craven Arms and perhaps then turned southwards towards Onibury 
(in the centre distance). This landscape has also been modified by erosion as the River Teme, diverted eastwards from 
Aymestry by a major glacier coming from the Wye Valley to the south, rejuvenated erosion and transportation of 
weathered material from the Silurian mudstones that underlie the lower ground in the field of view. These alluvial 
processes were significantly assisted by periglacial weathering, especially solifluction, leaving behind an intricate pattern of 
small curved steep-sided valleys. 
 

Figure 2.  Map of sites described in this Guide (based on Cross, 1971), showing distribution of Superficial Deposits and 
locality numbers. 
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LOCALITY 1: East Hamlet, Ludlow [515 
754] 
Gravel Hill is the road that now leads northeast 
out of Ludlow up towards the hospital and the 
suburb of East Hamlet. This road used to be 
called “The road to the sand pits”, recalling not 
only that industry but also the nature of the 
superficial deposits that lie above the 115 m 
contour. This outcrop of sand with subordinate 
gravel is fluvial, deposited by the River Corve 
before it was captured by the diverted Teme 
and erosion lowered the valley floor by some 
40 m (see also Figure 9). 

These granular deposits are permeable 
which creates problems for house basements 
along the contact with the underlying 
(impermeable) Raglan Mudstone. On the other 
hand, this water also feeds the spring in 
Livesey Road (St Julian’s Well [5185 7505], 
Figure 3) which was a vital source of water for 
Ludlow during medieval times. From here a 
lead conduit led to a public pump in the Bull 
Ring near the town centre. The well house is 
still extant, from which a magnificent chestnut 
tree now grows. 

 

 
Figure 3.  St Julian’s Well, Livesey Road, Ludlow. The 
stone structure protects the well that supplied the public 
water pump in the Bull Ring during medieval times. It 
lies at the base of the high level sands that were formerly 
excavated in the Sandpits area just to the north. The clear 
break of slope above this point reflects the different rate 
of erosion of the sands above compared with the Raglan 
Mudstone Formation beneath. Similar breaks in slope, 
springs and groundwater issues are found at about the 
same elevation all around East Hamlet. 

 
 
 

The East Hamlet outcrop lines up with the river 
terrace outcropping above the Ledwyche Brook 
to the southeast, which is clearly a misfit. The 
two were probably once linked by a single 
river, somewhat larger in size, draining Corve 
Dale. This would be consistent with the 
Devonian provenance of the constituent gravel 
recorded by Curley during his excavations for 
the town drains during Victorian times (Curley, 
1863). 

 
Go to the south of Ludlow, crossing the river by 
Ludford Bridge and immediately turning left into 
the village. This is a ‘no through road’; car 
parking is discouraged and it may be easier to 
leave transport on Whitcliffe Common by turning 
right instead of left from the bridge, parking in the 
lay-by on the right after 300 m. 

LOCALITY 2: Ludford [513 741] 
By the side of the Remembrance Garden the 
large field clearly reveals two substantial 
terraces above the present River Teme. These 
are thought to have been deposited by 
meltwater flowing from the glaciers melting 
just to the north of Ludlow. The two separate 
terraces are the result of a change in drainage, 
with water initially flowing south towards 
Leominster (creating the higher terrace) and 
then draining east as the Teme broke through to 
the River Severn, the result of its passage being 
dammed by a glacier that had flowed up from 
the Wye Valley to the south and west. 

A good view of the lower terrace can be 
seen from the public viewing platform by the 
Casemill Weir on Temeside [5185 7430] 
(Figure 4). 
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Figure 4.  River cliff profile on private land opposite the 
Casemill on the River Teme. Green-grey mottled red-
brown mudstone from the Raglan Mudstone Formation 
is seen to be overlain by the fluvioglacial terrace sand 
and gravel. This section can be viewed in the distance by 
looking left from the public platform overlooking the 
Casemill Weir on Temeside, Ludlow. The contact is at 
approximately the same elevation as the platform. 
Imbrication indicates flow to the east (left), in the same 
direction as the present day river. 

 
River valleys responded to the changing 
regimes too, in response to the drop in base 
level (since sea level dropped by many tens of 
metres as the water worldwide became locked 
within the glacial ice) and to the influx of 
meltwater loaded with sediment from the 
glaciers. A complex network of river channels 
and terrace deposits resulted, and some river 
capture and relocation took place. 

A local example is provided by the River 
Teme, which now flows east to the Severn 
(Figures 5 and 6). Formerly the Teme flowed 
south towards the Wye, and within part of the 
present valley around Tenbury flowed west, in 
the opposite direction to today. Evidence 
comes from the direction in slope of the higher 
river terrace deposits. Indeed, it is possible that 
the local rivers may have flowed predominantly 
towards the southeast as part of an early course 
of the River Thames, which is known to have 
existed since the beginning of the Tertiary and 
thought to have drained this region. 

 

 
Figure 5.  Likely drainage pattern prior to the-advance 
of the last (Devensian) glaciation, possibly instigated 
during the previous (Anglian) glaciation. 
 

 
Figure 6.  River diversions caused by glacial advance 
during the last (Devensian) glaciation. 
 
Go through Whitcliffe Common past the lay-by 
from where there is a fine view of the town, and 
take the minor road to the north. There is parking 
for 3 cars on north side of hairpin bend, by 
junction with Lower Wood Road. 
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LOCALITY 3: Lower Wood Road, 
Whitcliffe North [503 745] 
Standing on the Silurian siltstone of the north 
flank of the Mortimer Forest anticline, looking 
north over the lower ground underlain by the 
younger Raglan Mudstone Formation, note the 
hummocky terrain in the near few hundred 
metres (Figure 7). This is not typical of the 
Raglan Mudstone and is rather more likely to 
have been developed as the result of processes 
operating during the ‘Ice Age’, i.e. the 
Quaternary. 

However, there was not one single 
glaciation during the last two million or so 
years but several. Across the UK there is clear 
evidence of at least two major glaciations. The 
most extensive, covering virtually the whole of 
our region, was the Anglian, some 350,000 yrs 
BP. The second was the Devensian, which 
lasted from 120,000 to 11,000 yrs BP; its 
coldest phase ended some 18,000 yrs BP. The 
Devensian glaciers obliterated virtually all the 
evidence of the earlier Anglian glaciation, 
leaving just a few tantalising fragments (e.g. on 
the north side of the Longmynd and to the 
southeast of Leominster). 

What may well have happened in the 
Ludlow area is that the basic landforms had 
been shaped by the Anglian ice and, together 
with its associated fluvioglacial deposits (laid 
down by meltwater from the thawing ice) 
instigated an important phase of river capture 
and diversion (Figure 5). However, since this 
was 350,000 yrs BP, several tens of metres of 
downward erosion of the softer parts of the 
landscape are likely to have taken place during 
the interim. As a consequence, rivers such as 
the Corve, Onny and Teme would have 
significantly lowered the elevation of their 
valley floors by effectively transporting away 
debris being weathered from the banks and 
valley sides, but the smaller tributaries would 
need significantly more time to catch up and 
reduce their profiles to the same level. 

The erosion processes associated with rivers 
would have been particularly effective during 
the permafrost conditions which prevail when 
the climate is so cold that the groundwater is 
frozen for much of the year, as during the 
glacial advances of the Anglian and Devensian. 
The hummocky landscape seen here (Figure 7) 
may well be the consequence of drainage over 

the weak Raglan Mudstone not being capable 
of reducing the level of the landscape 
sufficiently rapidly to keep pace with the 
downcutting facilitated by the River Teme. 
Indeed, the smooth curves of the valley sides 
on the Raglan Mudstone outcrop are very 
reminiscent of landforms created by 
solifluction, the process of seasonal mudflow 
activity which is so effective during periglacial 
climatic conditions. 

 

 
Figure 7.  Hummocky terrain, probably eroded since the 
Devensian as streams cut down to the lower base level 
created by the River Teme, and modified by periglacial 
solifluction. The Teme had been diverted by glacial 
action in the Wigmore area to the west. Lower Wood 
Road, Whitcliffe North. 
 
Another possibility is that the hummocky 
topography is a direct effect of glacial ice. Thus 
glacial ice flowing over this landscape 
deposited its debris (“glacial till”) as mounds 
(“ground moraine”). Whether such glacial ice 
dated back to the Anglian (which almost 
certainly flowed over this area) or originated 
more recently in the Irish Sea or the uplands of 
Wales during the Devensian some 30,000 years 
ago, is not known. The evidence to confirm the 
glacial history has not yet been discovered. 
There is no firm evidence of Anglian glaciers 
in Ludlow, and indeed the subsequent erosion 
and transport by rivers would be expected to 
have destroyed much of it, at least in the valley 
floors. Clear evidence for the Devensian 
glaciers is also not present within Ludlow 
itself, although the meltwater deposits are 
clearly in evidence (as seen at Ludford and 
Bromfield, visited at other localities in this 
guide), but it is several kilometres to the 
nearest clear moraines (Craven Arms to the 
north and Orleton to the south). 

Did the Devensian glaciers actually reach 
Ludlow? We still do not know. The most recent 
published summary of our knowledge 
concerning this matter in Shropshire is in 
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Figure 8.  Overview of the Devensian glaciations within 
Shropshire (Figure 176 in Toghill, 2006). 
 
Toghill (2006), and more broadly in Lewis & 
Richards (2005) (Figure 8). Since then, detailed 
analysis of the terrain topography is revealing a 
series of broad ridges trending northwest-
southeast, particularly west of Bromfield. 
These suggest that glacial ice spilt eastwards 
from Wigmore towards Ludlow, reaching 
thepresent-day A49. Glacial till has also been 
reported from a trial pit at Stanton Lacy, a little 
further east, and thus the glacier may have 
actually reached this far east (Toghill, pers. 
comm.). 

Adding to the list of possible theories, it is 
also just possible that the hummocks may have 
been modified by meltwater flow as Glacial 
Lake Wigmore drained, but until their 

composition is known there will continue to be 
conjecture. 

Note the rapid narrowing of the valley 
though which the present day River Teme 
flows. This gorge has only been in existence a 
relatively short period of time. The water flow 
in the river here is very rapid, indicating that 
the river bed has a profile out of equilibrium 
with the landscape (hence the rapids and coarse 
alluvium hereabouts). It is thought that the 
River Teme’s passage through Ludlow could 
have been developed either by a subglacial 
river at the margins of the Anglian glacier or 
created more recently by the sudden influx of 
meltwater as the glaciers to the north melted 
away, and Glacial Lake Wigmore drained. The 
sand and gravel deposited on the banks of the 
meltwater create the terraces seen around 
northern Ludlow today, and on which the 
Bromfield Sand & Gravel pit is situated. These 
are in marked contrast to the finer grained (and 
gentler conditions) represented by the silt and 
sand of the relatively small present day River 
Teme, and the much earlier river whose 
deposits are known to exist around the Sandpits 
area of East Hamlet to the northeast of the town 
centre, now left stranded some 40 m above the 
present day river level. The contrasting valley 
profiles are well brought out by Curley’s early 
section (Fig. 2 in Curley, 1863) (Figure 9). 

It is the presence of such alluvial deposits on 
what is now higher ground which provides the 
main indication of where valley floors were 
once situated, now left stranded by subsequent 
erosion of the surrounding ground. However, 
such deposits need to be dated if they are to 
provide unambiguous evidence for the 
evolution of this landscape. Much research 
remains to be done. 

 

 
Figure 9.  Valley profiles across Ludlow brought out by Curley’s early section (Fig.2 in Curley, 1863). A is on Whitcliffe 
Common; C is East Hamlet (floor of the main pre-Devensian valley through the area) 
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Continue downhill and cross Dinham Bridge, 
turning first left below the Castle into Linney. 
 
LOCALITY 4: Linney [510 751] 
Going north along Linney, the low ground to the 
left is the modern floodplain of the Rivers 
Corve and Teme, and is floored with alluvium. 
To the right of the road, the ground rises sharply 
onto the Bromfield Terrace of fluvioglacial 
meltwater sands and gravels deposited by the 
glacier melting just to the north (Figure 10). St 
Leonard’s churchyard is located on this terrace, 
and the gravels were worked just across the road 
in the early 20th Century. 

Groundwater still flows in considerable 
volume through the terrace deposits, partly 
accounting for the standing water frequently 
observed during winter months on the recreation 
ground immediately north of Ludlow Castle. 
This is also responsible for maintaining the 
vigorous discharge from the spring called 
Boiling Well [5085 7520], beside the footpath 
just beyond the footbridge over the River Corve 
(Figure 11). 
 
Go northwest for 2 km to Bromfield, turning left off 
the A49 just past the Clive Restaurant 
(refreshments), and immediately left again into the 
lane. There is parking by the lytch gate to the 
church. 

LOCALITY 5: Bromfield Church [482 768] 
Around Bromfield note the relatively wide, flat 
expanse of low ground, dipping gently 
southwards (Figure 12). This is a lobe of 
fluvioglacial (river-deposited) sand and gravel, 
initially deposited in a delta within a glacial-
dammed lake (Glacial Lake Orleton, named 
after the village south of Ludlow where the 
glacier responsible terminated). As the lake 
drained so the meltwater developed a major 
braided river flowing south from here towards 
Ludlow. 
 
This is a convenient place to park the car if 
intending to visit Localities 6 and 7. Pedestrians 
may cross the A49 by the underpass next to the 
river. 

Turn north (left) along the A49 for 400 m, to 
where the rising ground begins to level off, just 
before the lay-by. The gate on the right provides 

a vantage point over the Bromfield Sand & 
Gravel workings. 
 

 
Figure 10.  Looking south towards the centre of Ludlow, 
Castle to the right, from a viewpoint near the football 
ground close to the junction of the old Shrewsbury road 
with the modern bypass (A49). In the lower left of this 
painting can be seen the Bromfield Terrace; Linney lies 
just beyond the woodland in the centre; the hill just to the 
left of the Castle may be artistic licence, and could 
represent the hummocky ground which is actually further 
to the right, visited at Locality 3; from a painting ca. 1810 
(artist unknown). 
 

 
Figure 11.  The spring known as the Boiling Well. The 
fluvioglacial Bromfield Terrace rises beyond, above the 
present-day alluvial plain; looking north towards the 
houses on Burway. 
 

 
Figure 12.  Fluvioglacial sand and gravel being exposed 
on private land along the north bank of the River Onny 
due to erosion by the (smaller) modern river; viewed from 
Bromfield churchyard. 
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Note the low cutting for the main road; this was 
excavated through a hummock of glacial till in 
the 1970’s. This till is evidence of the passage of 
a glacier. 

LOCALITY 6: Bromfield Sand & Gravel 
[478 771] 
The working pit exposes a thick sequence of 
fluvioglacial sediments which are being actively 
extracted for building materials and construction 
aggregates. The bedrock geology is the Raglan 
Mudstone Formation (the Downtonian of the 
Pridoli Stage at the top of the Silurian), and is 
hundreds of metres in thickness. The Pleistocene 
superficial geology comprises well-bedded sandy 
gravels with occasional thin beds of sand (Figure 
13). There appears to be very little silt or clay 
except at the base, where some 0.1 m of red-brown 
laminated silty clay occurs (Figure 14). 

The sandy gravels have the appearance of 
having been deposited by moving water, probably 
a braided river. The laminated silty clay appears to 
have been deposited within still water, possibly on 
a lake bed. The likelihood is that these deposits 
have been transported by glacial ice and then 
washed out by meltwater to be laid down by 
braided rivers; the earliest (lowest) part of the 
sequence might have been sedimented as a deltaic 
deposit within a temporary glacial lake (the thin 
clay at the base may represent a lake-bed mud). 

Some very large boulders have been 
encountered at the bottom of the fluvioglacial 
sequence at Bromfield, for which the name 
"tobogganite" has been suggested, with the 
implication of rafting across compacted snow. 
 
Visits to Bromfield Sand & Gravel always require 
the prior agreement of the Site Manager, tel. 
01584 856 258 

 

 

 
Figure 13.  Vertical face at the northern boundary of the 
Bromfield Sand & Gravel pit, close to the railway, 
looking north north east, exposing Late Devensian 
fluvioglacial sandy gravel. Bedding exhibits imbrication, 
indicating flow towards the right (east south east); note 
the degree of sorting, and the varied lithologies of the 
gravel component. The length of the scale rule is 150 mm. 
 

 
Figure 14.  Fragment from the floor of the working pit 
with, at the bottom, green-grey mottled red-brown 
mudstone from the Raglan Mudstone Formation and, at 
the top, red-brown laminated silty clay, possibly glacio-
lacustrine. 
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LOCALITY 7: Cookeridge [458 775] 
A walk of approximately 5 km provides an 
opportunity to cross the front of the last glacier 
to reach this area. 

From Bromfield Church (Locality 5) take the 
footpath west along the bank of the River Teme, 
accessed by a stile next to the bridge. The lower 
part of the meadow lies on the alluvial flood 
plain of the present-day river, but a prominent 
bank uphill marks the edge of the terrace 
composed of fluvioglacial sands and gravels 
belonging to the Bromfield Terrace, similar in 
character to the deposits being worked at 
Bromfield (Figure 15). 

 

Figure 15.  The edge of the Bromfield Terrace, composed 
of fluvioglacial sands and gravels. 

 
After 500 m take the footpath heading northwest 
towards the road (A4113), crossing it and 
continuing in the same direction. The first 500 
m crosses the flat low ground of the 
fluvioglacial Bromfield Terrace, similar in 
character to the deposits being worked at 
Bromfield. To either side the ground rises as 
low ridges, formed of glacial till that is 
characteristic of deposition by melting of a 
glacier (Figure 16). It was probably only a 
relatively small lobe that reached Bromfield; 
here it stagnated and melted. 
 

Figure 16.  Low ridges, formed of glacial till that is 
characteristic of deposition by melting of a glacier, rising 
from the Bromfield Terrace composed of fluvioglacial 
sands and gravels. 

 

The moraine predominantly comprises 
remoulded reddish brown Raglan Mudstone but 
it also contains erratics derived from Wales, 
some of which might be visible in the field 
“float” (Figure 17). 

The source of this particular glacier is still a 
matter of debate. It may have flowed southeast 
through the valley now occupied by the (small) 
River Onny between Stokesay and Onibury. 
Alternatively it may have flowed from the west, 
just managing to penetrate the high ground of 
what is now Downton Gorge, behind which the 
major part of the parent ice sheet lay. It has 
already been noted that detailed analysis of the 
terrain topography is revealing a series of broad 
ridges trending northwest-southeast, west of 
Bromfield, reminiscent of a glacial terminal 
moraine (Figure 18). These suggest that glacial 
ice spilt eastwards from Wigmore towards 
Ludlow, and reached the present-day A49 
(Figure 19). However, there is also a striking 
similarity to the ‘Rogen moraines’ of Sweden, 
formed by subglacial water flow. Careful and 
detailed description and analysis of the 
geomorphology and the composition and fabric 
of the superficial deposits are required to 
elucidate their origin. 

The edge of the Bromfield Terrace is reached 
by the side of Cookeridge Wood, just after two 
right-angle bends in the footpath (Figure 20). 
The Wood is underlain by glacial till. 

From Cookeridge Farm [458 775] walk west-
southwest towards Cookeridge Cottages, then 
east-southeast past Stead Vallets Farm, turning 
east towards Stocking Nursery and thence back 
to Bromfield, all across similar glacial moraine. 

A good view of the chaotic hummocky 
terrain so characteristic of a waning glacier may 
be appreciated from vantage points to the west 
and south of Cookeridge Farm (Figure 21). Also 
note the enclosed topographic hollows with 
poor drainage hereabouts, the result of moraine 
deposition by ice when there was insufficient 
time for a new river drainage system to become 
established. 

Note the similar terrain all along the Teme 
Valley towards Downton Gorge, seen to 
advantage where the footpaths diverge south of 
Stead Vallets Farm [460 757], lending support 
to the hypothesis that the glacier responsible 
flowed through the hills above Downton Castle 
(Figure 22). 
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It should also be remembered, as noted at 
Locality 3, that this landscape may have 
experienced rejuvenation following the rapid 
lowering of base level when the River Teme cut 
through Whitcliffe, and that the valley sides on 
the Silurian mudstone outcrop are very likely to 
have been subsequently modified by 
solifluction. 
 

Figure 17.  Glacial till containing erratics, some of which 
are sedimentary rocks derived from Wales; Cookeridge 
Wood. 
 

Figure 18.  Moraine ridges left behind as the glacial front 
ablates. Image is Fig.1228 from Plummer Physical 
Geography © McGraw Hill. 
 

Figure 19.  Broad ridges trending northwest-southeast, 
particularly south and west of Bromfield, identified from 

digital terrain topography analysis. These may have been 
formed by glacial deposition as ice spilt eastwards from 
Wigmore (lower left) towards Bromfield (centre) and 
thence towards Ludlow (lower right); however, there are 
other possible theories too (see text)! Map is ca. 12 km 
across and shows the River Teme (flowing in at lower left 
and out at lower right) and the Rivers Onny and Corve 
which join it. 
 

Figure 20.  Patches of dark organic rich soil in a freshly 
ploughed field reveal the locations of kettle holes where 
stagnant ice slowly melted, surrounded by glacial till; 
Cookeridge Wood, looking north from the Leintwardine 
road (A4113). 
 

Figure 21.  Chaotic hummocky terrain characteristic of a 
waning glacier may be appreciated to the west and south 
of Cookeridge Farm. 
 

Figure 22.  Hummocky ground (right) due to glacial 
moraine along the northern side of the Teme Valley 
below Downton Castle, looking west towards where the 
glacier responsible is believed to have flowed. Silurian 
bedrock underlies the high ground of Mortimer Forest, 
rising to the south (left). Viewpoint south of Stead Vallets 
Farm. 
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Continue west along the A4113 for 2 km through 
the hummocky terrain of the glacial moraines and 
at the pronounced right-hand bend, as the main 
road begins to rise up the dip slope of the Silurian 
bedrock, take the minor road southwest for 1 km. 

LOCALITY 8: Downton Gorge [445 742] 
The Downton Castle Estate is private but is 
crossed by a public footpath. Walk from The 
Brakes [449 752] to where the public footpath 
crosses the River Teme [445 742]. 

As noted at Cookeridge, here is one possible 
route that might have been taken by a lobe of 
glacial ice flowing east through the high ground 
hereabouts. Any moraine has since largely been 
eroded by the subsequent flow of a major river 
which followed the same route, swollen by the 
melting of the main glacier to the west; patches of 
reddish-brown clay that might be till are known to 
exist within the private land of the estate. 

Glacial ice on occasion also dammed river 
valleys such as this to create temporary lakes. One 
example of such a blockage by glacial ice 
interrupted the former southward passage of the 
Teme to the south of Wigmore, impounding the 
large Glacial Lake Wigmore (Thornhill, 2001). It 
has been argued that such impounded water could 
subsequently overflow, eroding a new channel 
through the high ground just to the west of 
Downton thereby permanently diverting the River 
Teme so that it now flows east from its original 
southward path through Aymestry, thence flowing 
east to Ludlow. 

However, the erosive forces needed to create a 
gorge as large as that at Downton are enormous, 
and it may perhaps be more plausible that the 
erosion of the gorge began as a subglacial 
meltwater channel, eroded beneath the glacier, 
when the water erosion would have been 
concentrated and the ground weakened by frost 
action (Figure 23). 

Subsequent glacial melting and distribution of 
sediment by the swollen river distributed a wide 
expanse of fluvioglacial sand and gravel across the 
lower ground downstream (Figures 24 and 25). 
 

 
Figure 23.  A modern example from western Norway of a 
subglacial meltwater channel. 

 

 
Figure 24.  A modern example from western Norway of 
the deposition of fluvioglacial sediment in front of a 
glacier. 
 

 
Figure 25.  Slight bulge in the valley floor at Downton 
Gorge seen from the public footpath (Downton Castle to 
the left). This is likely to be a bedform of fluvioglacial 
sand and gravel that was rapidly deposited by the 
meltwater disgorging through Downton Gorge after it had 
been breached by the overtopping of Glacial Lake 
Wigmore (behind the photographer). 
 
Travel north to Onibury, either by returning to 
Bromfield and turning north on the A49 or by 
taking the minor road through Duxmoor. Before 
reaching the river bridge and level crossing, 
take the minor road heading due north towards 
View Edge. Just beyond the entrance gates to 
Stokesay Court, the road bends left by Stepaside 
Farm. There is limited roadside parking just 
beyond. 
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LOCALITY 9: Onibury [445 742] 
A walk of approximately 2 km provides an 
opportunity to view the narrow valley through 
which the River Onny now flows, and which is 
probably the path taken by the meltwater from 
the glacial lobe that reached Craven Arms from 
Clun Forest to the west. 

Take the footpath heading north across the 
meadows from the road at Stepaside [453 790], 
immediately west of the sharp turn in the road 
and some 250 m due west of Onibury Bridge. 
Note the wide flat expanse of the meadows, 
periodically flooded by the present-day river 
and floored with silt alluvium. Nevertheless 
bedrock (Silurian mudstones) is exposed in the 
river bed along the eastern side indicative of the 
(shallow) prevailing base level for erosion. In 
addition, the fields hereabouts are strewn with 
cobbles and gravel, well rounded and indicative 
of transportation by glacial ice, or at least by 
rivers fed by meltwater from that ice. 

After a kilometre, the footpath crosses the 
railway and then the River Onny [446 801]. The 
underlying Superficial deposits are exposed in 
the banks of the river and seen to consist 
predominantly of sands and gravels with 
cobbles; these belong to the fluvioglacial 
outwash of the glacier that flowed down to 
Craven Arms and was melting just to the north 
of here. To either side of the valley, particularly 
clear to the west, are a series of raised terraces. 
These reflect the progressive erosion and 
downcutting of the valley floor under the 
vigorous energy of the meltwater as it flowed 
south into Glacial Lake Orleton where it built 
up the deposits seen at Bromfield. 

It is possible, but by no means certain, that 
the glacier actually managed to penetrate this 
valley southwards, at least at the northern 
(Craven Arms) end. If glacial till that is 
characteristic of deposition by melting of a 
glacier was ever deposited here, it has since 
been removed by erosion or at least covered by 
later sediments and not yet discovered. There is 
also no sign of any hummocky terrain in the 
valley floor, so characteristic of a waning 
glacier, or of enclosed topographic hollows with 
poor drainage that might have been the result of 
moraine deposition by ice. However, particularly 
in the northwestern part of the valley, there is 
hummocky ground on the valley side strongly 
reminiscent of kame terracing, emphasised by the 

break between open pasture below and woodland 
above. This could well indicate the top of the 
glacier at a time when glacial-marginal meltwater 
rivers were flowing (Figure 26). 

 

 
Figure 26.  Looking northwest across the Onibury valley 
from the River Onny. Fluvioglacial gravels outcrop in the 
river bed (centre right). On the far side of the valley 
hummocky ground in the open pasture passes up into 
woodland, suggestive of kame terraces that could have been 
deposited by a river fed by meltwater flowing alongside a 
glacier partially filling the northern end of this valley in late 
Devensian times. 
 
The erosive forces needed to create a valley as 
large as that at Onibury are enormous, and the 
present River Onny is far too small to have done 
so in the form that it is today. It is indeed plausible 
that the erosion of the valley may have begun as a 
subglacial meltwater channel, eroded beneath a 
glacier, when the water erosion would have been 
concentrated and the ground weakened by frost 
action. Subsequent glacial melting and distribution 
of sediment by the swollen river could then have 
distributed a wide expanse of fluvioglacial sand 
and gravel across the lower ground downstream. 

Instead of retracing your steps along the valley 
bottom footpath, take the footpath heading west, 
re-crossing the railway line and join the Shropshire 
Way above the fluvioglacial terrace at the foot of 
the wood [441 802]. Walk(*) south-south-east 
along the eastern flank of View Edge, noting the 
splendid views over the sandur of Bromfield 
(Figure 1), and thence back to the starting point. 
 
*Alternatively proceed northwards to visit some 
of the interesting sites south of Craven Arms. 
These include: 

Stokesay Castle [435 817] is an impressive 
moated manor house managed by English 
Heritage. 
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The Secret Hill Discovery Centre [435 825] 
lies 800 m further north, to the east of the main 
road (A49), where refreshments and a bookshop 
supplement both indoor and outdoor display 
areas; there is also a Rock Trail that can be 
followed around the meadows. 

To the east sits Norton Camp [447 819], a 
large Bronze Age hill fort on top of the hill. 
Footpaths lead from here back to Onibury on 
the eastern flanks of the valley, so avoiding the 
necessity of walking along the main road or 
retracing the steps of the outward walk. 

 
 

Return towards Ludlow and travel east from the 
town, taking the Kidderminster road (A4117). 
The Trail ends by ascending Titterstone Clee 
Hill, from which a splendid view of the glacial 
features may be gained. Convenient parking is 
in the old quarry beneath the summit. 

LOCALITY 10: Titterstone Clee [592 780] 
Above the level of the quarry, the ground is 
strewn with angular boulders of dolerite, the 
rock forming the summit. Such breakage was 
caused by the periglacial conditions that existed 
here during the Devensian. Following collapse 
of the rock blocks, transport then took place 
downhill, by creep, frost heave and solifluction 
to form the broad apron of debris below, now 
largely obscured by bracken. 

During the Devensian the low ground that 
can be seen to the west was the meeting point of 
glaciers from the north (Irish Sea, through 
Church Stretton), west (through the Clun 
Valley) and south (from the Wye Valley). 

During this period the high ground remained 
free of glacial ice, but experienced permafrost 
(periglacial) conditions during which the bulk of 
the groundwater remained frozen. Just the near 
surface few metres of ground could thaw each 
summer. Under such harsh cold conditions, the 
frost was able to effectively shatter the exposed 
rock, opening fractures (since ice occupies 10% 
more volume than liquid water) and enabling 
solifluction to occur (the downhill flow of 
water-saturated soil over frozen ground 
beneath); such movement can take place on 
slopes as gentle as 1°. Finer grained particles 
can be readily washed down and out of the soil 
in such conditions, leaving behind ground 
covered in a mantle of boulders (Figure 27). 

 

 
Figure 27.  Blocks of dolerite carried downhill by periglacial 
processes, Titterstone Clee Hill. 
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A Geological Trail around Hawkstone Park 
 

Christine Rayner1

 
 
RAYNER, C. (2007). A Geological Trail around Hawkstone Park. Proceedings of the Shropshire Geological 
Society, 12, 70-78. Hawkstone Park lies at the south-east edge of a shallow elongated basin extending through the 
North Shropshire and Cheshire Plains. The sandstones, being stronger than the intervening mudstones, stand up 
from the general low-lying landscape as prominent ridges faced by escarpments. These escarpments were 
displaced in the Jurassic Period, some 60 million years later, by a series of important faults. 

Copper mineralisation is present, dating from the Tertiary Period, some 100 million years after the faulting, 
when there was igneous activity associated with the opening up of the North Atlantic. The effect of this locally 
was to produce hot fluids, rich in copper and barytes, which moved within the groundwater and crystallised out in 
the sandstones, particularly along fault planes. 

A geological trail is presented, enabling the visitor to the Park to better appreciate the influence of this geology 
on the landscape and the features enhanced over the last two hundred years by the Hill family. 
 
1Cressage, UK. E-mail: chris.rayner@virgin.net 

 

GEOLOGICAL BACKGROUND 
During the Triassic Period, about 230 million 
years ago, the area of what is now Hawkstone Park 
would have been located between 20 and 30 
degrees north of the Equator, within an enormous 
continent known as Pangaea. 

Because it was far from any ocean, the rocks of 
Hawkstone were formed from sediments deposited 
on land rather than in the sea. Thus two similar 
sandstones are seen: the Wilmslow Sandstone 
(mostly a distinct red colour) and the Helsby 
Sandstone (also known locally as the Grinshill 
sandstone, which is generally pale with some 
reddish colouring in places). 

The climate during the Permo-Trias was arid or 
semi-arid, rather like that of the Sahara Desert 
today. The sands were laid down by braided rivers 
or by the wind, building up as dunes. 

Hawkstone Park lies at the south-east edge of a 
shallow elongated basin extending through the 
North Shropshire and Cheshire Plains. The 
sandstones, being stronger than the intervening 
mudstones, stand up from the general low-lying 
landscape as prominent ridges faced by 
escarpments (Figure 1). These escarpments were 

displaced in the Jurassic Period, some 60 million 
years later, by a series of important faults. For 
instance, Hawkstone was moved in the third shift 
north-eastwards (Figure 2). 

Copper mineralisation is present, dating from 
the Tertiary Period, some 100 million years after 
the faulting, when there was igneous activity 
associated with the opening up of the North 
Atlantic. The effect of this locally was to produce 
hot fluids, rich in copper and barytes, which 
moved within the groundwater and crystallised out 
in the sandstones, particularly along fault planes. 

Much of the low-lying ground was then 
overrun by glaciers during the Pleistocene, draping 
the landscape in moraine (Superficial Deposits, 
formerly known as ‘Drift’). 

Throughout the Park there are clues to its 
geological past, seen in the rocks themselves, 
thereby opening ‘windows’ into a Shropshire long 
vanished and enable the imagination to conjure up 
landscapes so different from today. 

A glossary of geological terms appears at the 
end of this paper. Readers may also wish to refer 
to Peter Toghill’s Geology of Shropshire (2006) to 
benefit from his detailed knowledge of the local 
geology. 
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Figure 1.  An overview of the landscape at Hawkstone Park. The geological trail commences at the entrance marked in the 
lower centre and finishes at the café nearby. The route is clearly marked, and takes the visitor anti-clockwise around the 
Park. [Sketch taken from “Hawkstone: a short history and guide” published by Hawkstone Park Leisure, 1993; geological 
insets drawn by David Pannett.] 

 

HAWKSTONE PARK IN CONTEXT 
Hawkstone Park can be placed in its regional 
geological context with reference to the North 
Shropshire and Cheshire Basin. The following is 
based on the paper by Chadwick (1997) in the 
Geological Society Special Publication No. 124 
entitled Petroleum Geology of the Irish Sea and 
adjacent areas. 

“The Cheshire Basin developed during a period 
of E-W regional crustal extension associated with 
the development of the Arctic-North Atlantic rift 
system to the north and the Tethys-Central 
Atlantic-Gulf of Mexico rift-wrench system to the 
south. The Cheshire Basin lies within a complex 
N-S Permo-Triassic rift system extending for more 
than 400 km from the English Channel Basin in 
the south, to the East Irish Sea Basin. These basins 
are bounded by major normal faults which formed 
during sediment deposition. 

“Initiated in Permo-Triassic times, the Cheshire 
Basin marked a particularly rapidly subsiding 
segment of the rift system, forming an 
asymmetrical half graben with preserved fill of 
more than 4500 m Permo-Triassic red beds. It is 
roughly elliptical in outline, 105 km long and 30 to 
50 km across, the long axis trending NE-SW. Sub-
surface information has been obtained from 
detailed seismic reflection data. It is deepest close 
to the Wem-Bridgemere-Red Rock Fault System 
(WBRRFS), the southern end of which passes 
through the Hawkstone-Wixhill area. 

“The steeply dipping WBRRFS is 110 km long, 
forms the eastern margin and was a dominant 
influence on the development of the basin. A 
significant branch of this important fault is the 
mineralised Brockhurst Fault. The western margin 
is relatively unfaulted, forming a ‘feather edge’ 
characteristic of depositional on-lap. (See cross 
section in Figure 3). 
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Figure 2.  Simplified sketch map to show how the Permo-Triassic geology has been offset by faulting, resulting in 
discontinuous sandstone ridges. 

 

THE GEOLOGICAL SETTING. 
Hawkstone Park lies on fault-bounded scarps 
formed by the outcropping Triassic sedimentary 
rocks, mainly sandstones. The succession is shown 
in Table 1. Only the Wilmslow and Helsby 
(Grinshill) Formations are seen within the Park, 
although the succeeding Tarporley Siltstones are 
present, and indeed are exposed, in a small valley 
just outside the area normally accessible to the 
public. Beyond the Park, Hawkstone Hall sits on 
the low ground of the Bollin Formation of the 
Mercia Mudstone Group. 

 
Table 1. Geological Succession. 

Bollin Mudstone Formation 
Tarporley Siltstone Formation 

Mercia Mudstone 
Group 

  
Helsby Sandstone Formation 
(Grinshill sandstone) 
Wilmslow Sandstone Formation 
Chester Pebble Beds 
Kinnerton Sandstone Formation 

Sherwood Sandstone 
Group 

 
Permo-Triassic boundary transitional 
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Figure 3.  The Bedrock geology in cross-section [from Plant et al., 1999]. 

 

HAWKSTONE GEOLOGY: 
A GEOTRAIL AROUND THE PARK 

The story of the rocks of Hawkstone Park can 
be discovered as a walk, described below as a 
geotrail that will take 2 to 3 hours. Go back not 
merely to the 18th century to enjoy the exciting 
historical features created by the Hill family, but to 
the age when dinosaurs (small ones!) were just 
beginning to roam the North Shropshire Plain, 
some 230 million years ago. 

1.  The Urn 
As you walk from the Visitor Centre towards the 
Urn, you will notice exposures of weak, red/brown 
sandstone. There are steps cut into natural stone 
and, near the seat, tree roots can be seen growing 
around the rock. This is the first of the two main 
sandstones found in the park, the Wilmslow 
Sandstone. 

Standing at the safety rail near the Urn, you can 
appreciate the good view of the cliffs opposite, 
which form the Terrace. The red and white 
sandstones look blocky in places and are 
fragmented by joints (joints are cracks in rocks 
across which there has been no movement, and 
thereby differ from faults where the rocks have 
been displaced). Joints are sometimes filled in with 
minerals or with later sediments. The red 
colouration is due to iron oxides, from weathering 
of the sandy sediments. 

The paler coloured sandstones have resulted 
from reducing fluids circulating through the 
sediments and subsequent chemical alteration 

causing ‘bleaching’. The nature of these fluids is 
subject to debate (see remarks on mineralisation). 
Such alteration has changed colours from red to 
white or yellow and caused some strengthening of 
the rocks. 

Notice the lack of vegetation on faces where 
there have been recent rock falls. The holes along 
the layers behind the Urn were probably excavated 
by bees, wasps or other insects; an iron oxide 
deposit (haematite) is visible there. 

2.  The White Tower 
En route to the White Tower the weakness and 
workability of the sandstones are obvious. 

Vertical and curved markings indicate the pick 
marks of stone masons in the quarries. The 
rounded alcoves show how easily the rock could 
be shaped as well as how easily it was naturally 
eroded. Notice the hollows in the steps leading to 
the White Tower, resulting from many human feet 
in combination with some water erosion. 

3.  The Monument 
The white top of the Monument, made of best 
quality Grinshill stone, contrasts with the red stone 
of the rest. 

The comer stones are much newer and it can be 
seen that the markings on these are regular and 
vertical, made by a later machine-cutting technique 
rather than by hand. 

The climb of 152 steps to the top of the 
Monument is well worth the effort. Magnificent 
views of both near and more distant features can 
be seen in all directions. As you emerge into the 
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daylight at the top, you are looking approximately 
north. Hawkstone Hotel, nearly straight ahead, 
helps to get your bearings. This is where the 
viewpoint diagram (Figure 4) can help you to see 
some of the features you’ll meet later in the walk. 
Also, note in particular the curving, wooded 
sandstone ridges sweeping away to the east and 
west before fading into the lowlands of the North 
Shropshire Plain. Also the second ridge, with the 
Bury Walls rampart to the south. 

Looking beyond The Citadel it is just possible 
to see the Grinshill ridge. Perhaps it is a good idea 
to refer to the map showing how faults have 
caused these ridges to be off-set. 

On a clear day, the distant mountains and hills 
form almost a ring around this part of North 
Shropshire. These are made of a variety of rocks 
millons of years older than those of Hawkstone. 

The collection of conifers surrounding the 
Monument include ‘Monkey Puzzles’ (Araucaria) 
from Chile, one of the oldest conifer families, 
dating back to the Triassic Period, the same as the 
rocks! 

 

 
Figure 4.  View from the top of The Monument. 

4.  Swiss Bridge 

Crossing this narrow bridge is exciting and you 
can ‘enjoy’ the steep drop and impressive gorge 
below as well as the striking view of Grotto Hill. 

To appreciate the geology further, go down to 
the lower route which goes under the bridge. You 
find yourself in a shady, narrow gorge where the 
rock walls are covered in moss and algae. This 
gorge is probably eroded along a line of weakness 
known as a fault. Whether this is completely 
natural or whether it has been artificially widened 
during the construction of the features in the Park 
is not known. 

There are many examples of both fault and joint 
planes at Hawkstone. One can see a possible fault 
plane at close hand here in the gorge. Or is it a 
joint? Look on the left at the bottom of the steps by 
the barrier. Set back a metre or so is some light 
coloured sandstone. A diagonal crack separates 
this from some red and white sandstone. This 
crack seems to be a fault or joint plane. Can you 
see any displacement? This feature crosses the 
path and can be traced again on the right hand side 
of the gorge about 5 metres downhill. 

5.  Weston Bridge and Gingerbread Hall 
As you cross Weston Bridge on the way to 
Gingerbread Hall, you may be able to see, 
especially in winter, grooves and polished flat 
surfaces on the rock faces below. These markings 
are known as slickensides and have been produced 
as one rock face slides past another during faulting. 
These are difficult to see in summer when there is 
much vegetation. 

6.  The Cleft 
Here is another good example of how a natural 
feature has been used by the Hill family to make 
something more dramatic. 

The steps have been cut into the underlying 
sandstone and the Cleft deepened to allow a way 
through for visitors. The Cleft was originally either 
a major joint or a fault line partially widened by 
erosion and weathering processes. There is 
evidence to show how it has been modified by 
human effort (look for the chisel marks; these are 
visible towards the bottom of the rock faces but 
missing at the top, suggesting artificial deepening). 

7.  The Grotto 

You can’t examine the rocks in the Grotto easily, 
even with a torch, as it is so dark but the 
mysterious atmosphere soon becomes apparent as 
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you wander through the fascinating network of 
chambers, pillars and passageways. 

These are old mine tunnels which have partly 
been used along with some more recently 
excavated passageways. There are many clues to 
the mineral which was formerly mined there. Look 
for green staining on the surfaces: evidence of 
malachite (a copper carbonate), a minor ore of 
copper which was formerly mined here, possibly 
as early as Roman times. This staining is best seen 
near the exit. 

At Hawkstone the copper deposits were less 
rich than at nearby Clive and therefore not worked 
so extensively. Note that this mineralisation, as in 
other places in the area, is associated with fault 
planes. A model for this mineralisation is 
presented in Table 2 and Figure 5. 

 
 

Table 2.  Metallogenic model for the mineralisation in the 
North Shropshire and Cheshire Basins [from Plant et al., 
1999]. 
 

 
 

 

 
Figure 5.  Conceptual model for the mineralisation [copy of Figure 14 in Rowe & Burley, 1997]. 
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An exposure of barytes-rich sandstone can be seen 
if one walks through the main cave and out at the 
back. 

From the platform outside the Grotto is a 
magnificent view across to the Red Castle, built on 
a small outlier of white Grinshill Sandstone that 
caps a hill formed of the red sandstones of the 
Wilmslow Group. 

The same rock sequence occurs beneath your 
feet, seen clearly in the cliff below Raven’s Shelf. 
Notice how the light-coloured Grinshill Sandstone 
forms the top of Grotto Hill, changing to the red 
sandstones at its base. There is some striking green 
copper staining near the top of the cliff. Also an 
overhang which indicates weaker rock below it. 

It is worth a closer look beneath your feet as the 
rock shows wavy structures. These were formed 
when the sandy sediments were deposited. It also 
contains irregular white crystals of barytes 
scattered throughout the rock, giving it an 
interesting texture; this can also be found filling 
small joints (Figure 6). 

 
Figure 6.  Barytes just outside The Grotto [photograph 
courtesy of Mike Rosenbaum]. 
 
It is interesting at this point to climb up to the arch 
on the top of Grotto Hill and look at the building 
blocks there. There is much variety of colour, size 
of grains, and hardness, even though they are all 
the same kind of rock: sandstone. 

8.  Hermitage and Retreat 

As one follows the signs along the path, look up to 
the left and notice the excellent joint (or are they 
fault?) planes parallel to each other. These once 
again reveal the tell-tale copper staining and 
produce a most attractive green and orange 
coloured feature in the rock. 

Next to the path weathering has added another 
variation: beautifully rounded boulders of different 
sizes. 

At the Retreat it is possible to sit down, pick up 
loose sand and pretend you are on a beach 
somewhere hot! The sand probably originated not 
from a beach, though, but within a desert, far from 
the sea! Do you recognise the white crystals again? 

9.  Fox’s Knob 
Fox’s Knob is a pinnacle of Grinshill sandstone 
with a flat slab on top. It is a remnant left after the 
erosion of a much larger rock formation. You 
should, by now, readily recognise the mineral 
(barytes). This forms discontinuous layers, 20 mm 
thick, standing proud from the surface. 

The most interesting and important feature here 
is seen as you emerge on the far side and look back 
(Figure 7). Thin, striped, curving beds sweep 
across the rock face, made more distinctive by the 
black iron oxide present as alternating layers. What 
is seen here is cross-stratification (‘cross bedding’), 
a sedimentary structure produced by shifting sands 
moved by current action on shallow river beds or 
migrating dunes, blown by winds across the desert. 
Both processes result in inclined beds at varying 
angles, but how could they be distinguished? 
(Think of how steep a bank of sand can stand; 
when dry it could be quite steep, but when wet it 
readily slumps). 

 
Figure 7.  Cross-bedded sandstone below Fox’s Knob 
[photograph courtesy of Mike Rosenbaum]. 
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10.  Reynard’s Walk and The Terrace 
From Fox's Knob onwards, a red sandstone makes 
its appearance beneath the pale rock. There is no 
clear break between the two but the red sandstone 
seems to belong to the underlying Wilmslow 
Formation, already seen at the base of Grotto Hill 
and outcropping widely over a large area in the 
east of Hawkstone Park, especially at Elysian Hill. 
Or is it merely a lower red facies of the 
Ruyton/Grinshill formation of the Helsby 
Sandstone? 

The path along Reynard’s Walk and at the foot 
of the Terrace Cliffs displays perhaps the most 
impressive and, indeed, beautiful sandstone faces 
in the park. Turning one corner, a high vertical 
cliff of red, then white, rock with thinner slabs at 
the top exhibits an excellent section through the 
Wilmslow and Grinshill formations (or just the 
Grinshill?). Further along, magnificent, sweeping, 
high angle dune bedding comes into view. Closer 
examination reveals ‘flows’ of barytes up to a 
metre long, looking like miniature waterfalls. 

The Triassic sand dunes did not all accumulate 
at once and perhaps there were considerable gaps 
in time between one dune and the next. It has been 
suggested (Mike Rosenbaum, pers. comm. 2004) 
that the exposures beneath the Terrace appear to 
provide good evidence of the presence of relict 
soils developed on the older dunes. Evidence 
includes discolouration of the sand, leaching of the 
reddened iron oxides, a laterally extensive bedding 
plane beneath the overlying dune, and preservation 
of plant rootlets, now by barytes, but probably 
originally by gypsum (Figure 8). 

 
Figure 8.  A possible relict soil with plant rootlets now 
preserved in barytes, Reynard’s Walk [photograph 
courtesy of Mike Rosenbaum]. 
 
Here then is the place to take an imaginary trip 230 
million years back in time, to feel the dry heat, 

wipe the grit from your eyes, and gaze upon the 
sand dunes and dried up river beds of the 
seemingly endless desert landscape. After all this, 
it will be a relief to find yourself approaching the 
Urn again and the promise of refreshments back at 
the Visitor Centre. 

GLOSSARY OF GEOLOGICAL TERMS 

BARYTES: Barium sulphate, a white mineral common in 
Hawkestone Park 

BEDDING PLANE: The boundary between each layer in 
a sedimentary rock. 

BRAIDED RIVER: A river that divides into numerous 
channels that branch, separate and rejoin, becoming a 
tangle of islands, channels and sand bars. 

CROSS-BEDDING: Sedimentary layering within a bed 
inclined at an angle to the main bedding plane. Mainly 
formed by the migration of sand dunes or sediment in 
the bed of a stream. 

EROSION: The wearing away of the earth's surface by 
natural agents, e.g. wind, ice, rivers. 

ESCARPMENT: A ridge of land with one side steeper 
than the other. 

FAULT: A fracture in the earth along which rocks have 
been displaced. The surface where the movement 
occurs is a fault plane. 

HAEMATITE: Iron oxide, a potentially valuable iron ore. 
OUTLIER: Area of rock completely surrounded by older 

rocks. 
MALACHITE: Copper carbonate, a green ore of copper. 
SLICKENSIDE: A rock surface which has mineral 

growths that feel smooth to the touch in one direction 
but rough in the opposite, formed by the growth of 
minerals along a fault plane as the rocks slide past 
each other. Sometimes refers to a surface that has 
become polished and grooved from the sliding motion 
along a fault plane. 
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Be a Rock Detective around Hawkstone Park 
 

Christine Rayner1

 
 
RAYNER, C. (2007). Be a Rock Detective around Hawkstone Park. Proceedings of the Shropshire Geological 
Society, 12, 79-83. Be a Rock Detective - follow this trail! Look for clues to unravel the story of Hawkstone's 
wonderful rock formations. Keep your eyes open. What can you discover? 

A geotrail for children (Key Stage 3/4), helped by an adult. 
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INTRODUCTION 
Be a Rock Detective - follow this trail! Look for 
clues to unravel the story of Hawkstone’s 
wonderful rock formations. 

A magnifying glass or hand lens will be useful 
for looking at the minerals within the rocks, and 
take a torch if you want to explore the Grotto. 

Teachers may find the associated paper of 
assistance (Rayner, 2007), and can also refer to 
Peter Toghill’s Geology of Shropshire (2006) to 
benefit from his detailed knowledge of the local 
geology. 

Keep your eyes open. What can you discover? 
Follow this trail! 

THE GEOTRAIL 

1.  The Urn 

On the way into the Park, having passed through 
the kiosk and paid your entry fee, stop at the top of 
the steps. Let’s just test how sharp your eyes are! 

 
What colour were the rocks you just passed? Were 
they hard or soft? How do you know? What were 
these rocks made of? Mole hills give a clue. 

 
Who didn’t notice any rocks? Open those eyes! 

 
Stop at the rail before the Urn and look across at 
the cliff opposite. 

 
What colours are these rocks? 

Suggest what might cause these colours. 
 

Why is there no vegetation where the rocks are 
brightest in colour? 

 
Notice how the rock face looks blocky in places. 

The face is broken up by cracks running 
through it. These are joints. 

 
Now look behind the Urn. 

 
Any ideas about the holes along the layers of rock? 

These layers are known as 'beds' by geologists. 
 

Another thing! What causes that red staining we 
can see here? 

2.  The White Tower 
On the way to the White Tower, what are those 
vertical and curved markings in the rocks you 
pass? 

 
What are those hollows in the steps? 

What does all this tell you about the nature of 
the rocks? 

3.  The Monument 

Yes, there's a good view from the top! 
 

Gaze upwards. 
Is the monument made of the same rock all the 

way up? 
 

Examine the corner stones. 
What can you deduce by looking at them? 

(shape? markings? relative age?). How are the 
markings different from the ones you saw near the 
White Tower? Why are they different? 
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4.  Swiss Bridge 

It's exciting on this bridge. Do you dare to look 
down? While you are here admire the good view of 
Grotto Hill. 

You need to go down below, though, to follow 
the rock trail and pick up more clues, down 
beneath the bridge. 

It's damp, cool and shady here and the rock 
faces are covered with moss and algae. 
 
We are in a narrow, deeply cut, steep sided valley. 

What is the name for a valley like this? 
 
Now let's try to explain why it is in this place. 

Erosion is more effective where rocks are weak. 
Along this path is a line of weakness called a 
‘fault’. There are lots of faults in Hawkstone Park 
and we need to recognise them as we walk the 
trail. You are standing in a fault-guided gorge 
which has been deepened and widened by the Hill 
family when they constructed the walks in 
Hawkstone Park. 

5.  Weston Bridge and Gingerbread Hall 

As you cross Weston Bridge to reach Gingerbread 
Hall, look down on the left. 

 
Look for grooves and polished, flat surfaces on the 
rocks. 

There is a link with faults. Discuss how these 
might have been formed. 

They have a special name – ‘Slickensides’. 

6.  The Cleft 

Another dark, damp place! More steep sides and 
narrow path! Compare this with the gorge under 
Swiss Bridge. 

 
Find evidence: 

(a) that it is a natural feature. 
(b) that it has been altered artificially. 
 

What natural feature do you think it is? 

7.  The Grotto 

Perhaps the most exciting place on the Trail! 
Have you remembered your torch? Even with a 

torch, you can't see too much in the dark. The rock 

has been excavated around some old mine tunnels 
which have been made into a fascinating network 
of chambers, pillars, and passageways. 

 
What do you think they were mining here? 

Clue: look for green staining, especially at the 
exit. 
 
Emerge into the sunshine (we hope!) and walk 
along to Raven's Shelf. 

Admire the spectacular vertical cliff. 
 

It's time now for more observations. 
What colours can you see in the cliff? Write 

down what these colours tell you. 
 

What causes the impressive overhang? 
 

Look across the valley to the Red Castle. 
The castle is built out of the red sandstone but 

you might just be able to make out the white 
sandstone capping the hill. 

Now look under your feet. 
 

Try to describe the appearance of the slabs. 
What are the wavy lines in the rock? 
What are the white knobbly crystals. 
 

Discuss with your teacher what these things might 
be. 
 
No visit is complete without standing on the top of 
Grotto Hill. So climb up to the arch. Still some 
observations to make! 

 
Examine the blocks used for building the arch. 
They are not all the same. 

What differences are there? Clues: colour, 
texture, size of grains, easily worn away or not? 

8.  Hermitage and Retreat 

As you walk along the path there are some 
magnificent planes on the left, above your head. It 
should be easy to identify these as there are 
several parallel to the path and to each other. 
 
These planes may be fault planes or they may be 
joints. Even the experts are not too sure. Are you? 
See if you can convince your teacher. 

Clue: look for displacement of rock on either 
side. 
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The colours are really striking. Suggest which 
two minerals have formed along these fault or joint 
planes: 

1. ……. 
2. ……. 
 

Look out for rounded boulders close to the path. 
These are blocks with their corners rounded by 
weathering. 

The Retreat makes a pleasant resting place. If 
you have room, sit down and pick up some loose 
sand. 
 
What does the sand remind you of? 
 
What are the harder white crystalline features? 
(You have seen these before, at Raven’s Shelf). 
 
Have you started piecing together the clues yet, to 
reach conclusions about the history of these rocks? 

9.  Fox's Knob 
What has produced the pinnacle that is called Fox's 
Knob? 

It is made of pale Grinshill sandstone, like the 
top of Grotto Hill. 

 
Examine the white mineral 

What is its name? 
 

Describe in words how it is found in the rock: 
(a) in layers? 
(b) continuous layers? 
(c) stronger or weaker than the surrounding 

rock? 
(d) thickness? 
 

Walk through to the other side of the Knob and 
then look back. This is a really impressive rock 
face. 

 
Draw in the space below a sketch of Fox's Knob as 
seen from here, and label the sketch with arrows so 
as to indicate the following features: 

(a) curving beds 
(b) thin black beds 
(c) white sand beds. 
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Beds that are inclined at an angle and curve like 
this display ‘cross bedding’. This gives us an 
important clue about the environment in which the 
sands were deposited. Discuss this with your 
teacher! By the way, what mineral might colour 
the black stripes? 

10.  Reynard's Walk and The Terrace 
As you walk from Fox's Knob, what do you notice 
about the colour of the sandstone rock faces? 

 
We are now on the final stretch of the Trail with 
more clues to solve. The path winds in and out, 
and takes us along the foot of the terrace. At each 
turn you get a new view of the cliffs. 

Stop where you can see the full height of the 
rock face. See how the red merges into yellow and 
white. 

 
In what way(s) are the rocks at the top of the cliff 
different from those at the bottom? 

 
You will come across more sweeping, curved 
beds. 

What is the name for this type of bedding 
plane? 

What differences are there between these and 
the striped beds you saw at Fox’s Knob? 

 
Discuss this with your teacher and try to work out 
what the landscape and climate were like 230 
million years ago in the geological period called 
the Triassic. 
 
Look for the miniature ‘crystallised waterfalls’ of 
the mineral ‘barytes’ on the surface of the white 
sandstone. 

 
You are now nearly back to the Urn and within a 
few minutes of the Visitor Centre where you can 
relax and enjoy refreshments. While you are doing 
this, see if you can fill in the missing words in the 
paragraph below, to test your ability as a rock 
detective. 

THE STORY OF HAWKSTONE ROCKS 
Long ago, about _____________ years ago, the 
climate around here was very _____________ and 
_____________ . This was because the area was in 

the middle of a huge continent called Pangaea and 
was located much nearer the Equator than 
nowadays. 

There was lots of ___________ which was 
blown by the ________ to form __________ . 
Today we can find evidence of this when we see 
________________ in the rock faces. There were 
also dried up river channels where more sand 
accumulated. 

Everything would have been very barren and 
there were few signs of life except for some small 
_____________ , whose footprints have been 
found nearby. 

The sands eventually were compacted and held 
together by a ‘cement’ of _____________ , which 
made the sandstone _____________ when 
weathered. 

Much later, earth movements resulted in lines 
of weakness called _____________ , along which 
rocks were _______________ . These weaknesses 
allowed more effective _____________ and so 
features like _____________ and _____________ 
were formed. Later still, hot fluids containing 
minerals came along the fault planes and we see 
green _____________ and white _____________ 
in the sandstones of the park. 

These same hot fluids also bleached some of 
the red sandstone and hardened it. This is why the 
Grinshill Sandstone is usually _____________ in 
colour. 

ACKNOWLEDGEMENTS 

The author would like to thank the owners of Hawkstone 
Park for their encouragement in producing this guide. It is 
intended for use by younger visitors (Key Stage 3/4), 
accompanied by an adult. 

REFERENCES 
Rayner, C. (2007). A Geological Trail around 

Hawkstone. Proceedings of the Shropshire 
Geological Society, 12, 70-78. 

Toghill, P. (2006). Geology of Shropshire. 2nd 
edition, Crowood Press, Marlborough, 256 
pp. 

 
 
 
Copyright Shropshire Geological Society © 2007. 
 

Proceedings of the Shropshire Geological Society, 12, 79−83 82 © 2007 Shropshire Geological Society
 



 BE A ROCK DETECTIVE AROUND HAWKSTONE PARK  
 

 

Disclaimer - The information contained in this 
Trail Guide has been prepared following a 
summary of the geological literature of the area 
and visits to all the locations described. Its sole 
aim is to give younger visitors to the area, 
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into its geology and the links between it and the 
development of the Park. It should not be used 
for any other purpose. 
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