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Figure 2: Geological Structure Map of Shropshire. [From Toghill & Chell, 1984; © Field Studies Council]
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movement between these two plates during the
Devonian which ended in the early Carboniferous.

East to west consolidation of the European
branch of the Hercynian fold belt in late
Carboniferous was followed by dextral movement
between Laurasia and Gondwana, often along old
NW-SE lines in the early Permian. This Pangean
megacontinent was complete by the mid-Permian
(Ziegler, 1981).

Shropshire contains the record of the geology of
one of a number of European plate fragments
(Midland block) which was mobilised between
Gondwanaland and its Rheic Ocean (to the south),
the Baltic Shield and its Tornquist's Sea (to the
east) and Laurasia and its Iapetus Ocean (to the
north-west). By the use of global data the dating of
the opening and closing of these ancient seas could
be the key to a better understanding of the local
tectonics in Shropshire (Cocks & Fortey, 1982).
These major tectonic pulses are briefly described
(Harland et al., 1982).

Late Precambrian, ca. 700-590 Ma

The basement rocks of the Midland Block
comprise an 8 km thick series of non-metamorphic
sedimentary rocks (Longmyndian) aged ca. 600
Ma. Older non-metamorphic volcanic rocks
(Uriconian, Charnian) occur widely in the northern
half of the block and may have a thickness of over
2.5 km; radiometric ages commonly fall in the
range of 620-700 Ma (Upper Proterozoic)
(Chadwick et al., 1983).

Metamorphic rocks of Precambrian age are
exposed in the Malvern Hills, brought up by major
faulting along the Malvern Axis. At the Wrekin:
Rushton Schists, and at Primrose Hill: gneisses
and schists, are brought up by splays of the Church
Stretton Fault. The Malvernian igneous complex is
dated at 681 Ma and is considered to be a late
Precambrian addition to the crust (Chadwick et al.,
1983). The Midland Block may have originally
been connected to the Baltic Shield (Watson,
1974).

Cambrian to early Ordovician: Caerfai to
Arenig, 590-480 Ma

The Cambrian began with a widespread
transgression across a folded and eroded basement
and is marked by the deposition of a transgressive
sandstone, locally named the Wrekin or Malvern
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Quartzite.  Deposition  continued  through
glauconitic sandstone and limestone into deeper-
water organic shale.

Sequences in Shropshire are condensed in the
lower Cambrian and there are unconformities
between the lower and middle and middle and
upper Cambrian. However, tectonic activity was at
a low level. Uplift and erosion occurred at the end
of Tremadoc time and the Arenig, Llanvirn and
Llandeilo stages are all missing from the Midland
Blocks.

Correlation of faunas shows that by the end of
Arenig time, the Midland Block was attached to
Gondwanaland comprising America, Iberia,
Bohemia, Africa and East Newfoundland.
Magnetic data show that it lay in the high latitude
of 60°S. Across the Iapetus Ocean to the north lay
an equatorial continent comprising Britain north of
the Lake District, Greenland, West Norway and
North America. To the east of the Midland Block
across Tornquist's Sea lay a Baltic continent
comprising Scandinavia, except West Norway, and
the Russian Platform south to Poland and east to
the Uralic suture (Cocks & Fortey, 1982).

Mid to late Ordovician: Llanvirn to Ashgill,
480-440 Ma

Northward drift of Gondwanaland and the
Midland Block continued with oceanic plate
subduction along the Northumberland-Solway-
Shannon line and consequent narrowing of the
Iapetus Ocean. Tornquist's Sea disappeared and
Scandinavian and southern British faunas became
similar by late Caradoc time. A Rheic Ocean
opened to the south of Britain, thus separating off
the cool water faunas of Bohemia and North
Africa with regression and an important glaciation
in North Africa.

The Taconic pulse caused folding and wrench
faulting in the Shelve and Breidden areas. Along
these lines of weakness small basic intrusions were
emplaced with mineralization of country rock in
the late Devonian to early Carboniferous (Ineson
& Mitchell, 1975).

On the shelf of the Midland Block, the
transgressive Hoar Edge Grit rests on Shineton
Shale of Tremadoc age followed by a considerable
thickness of shelly shelf sandstones deposited on
its western edge. With the exception of the
Harnage Shale at Sibdon Carwood there is no
evidence of Ordovician volcanism on the Midland
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Block and it is possible that considerable
movement has subsequently taken place on
wrench faults along the western boundary of the
Midland Block (Woodcock & Gibbons, 1988).

Silurian: Llandovery to Pridoli, 440-410 Ma

The Midland Block had now drifted northwards to
latitude 30°S, with a subsequent narrowing of the
Iapetus Ocean and a widening of the Rheic Ocean
to the south.

Relaxation of compression towards the end of
Llandovery time brought about a marked
transgression across the Midland Block with
deposition of the basal Kenley Grit; sea stacks
were eroded out of Longmyndian cliffs at
Horderley.

Llandovery faunas are similar both in the
Midland Block and in Wales. However, by
Wenlock time, the Midland Block was elevated
once more and benthonic shales were followed by
limestones with reef corals and shelly faunas.

This progressive shallowing occurred through
the whole of the Wenlock. However, a reversal to
deepening conditions occurred at the base of the
Ludlow. This change is thought to be synchronous
over the whole of the Welsh Borderlands (Hurst et
al., 1978).

During Ludlow times a broadly similar
relationship held with shelly faunas on the
Midland Block and graptolitic shales in Wales. As
the Iapetus Ocean closed towards the end of the
Ludlow, a further shallowing of the sea resulted in
an influx of silty deltaic sediment and an increase
in the rate of arenaceous deposition. A temporary
standstill resulted in the deposition of the Ludlow
Bone Bed which is a remainie or winnowed
deposit. The Bone Bed, which has several thin
representatives in the Welsh Borders, is followed
by grey silt and then red shales and sandstone.
Deposition into the Devonian is continuous and
progressively continental.

Early to Mid-Devonian: Gedinnian to
Givetian, 410-375 Ma

The Iapetus Ocean finally closed along a suture
which ran across Britain from Northumberland to
the Solway Firth and on to the Shannon. This
closure resulted in compression which produced
the Caledonian fold belt with NE-SW grain and

extended from northern Norway to the
Appalachians.
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As the Laurentian-Greenland Shield moved
past the Fennoscandian-Russian Shield a shear
field was produced and a total of hundreds of
kilometres of sinistral movement took place on
very many sub-parallel wrench faults with NE-SW
Great Glen trend. Major faults with this trend in
Shropshire are the Titterstone Clee, Church
Stretton, Pontesford-Linley, Hodnet, Wem and
Pattingham faults.

The Pangean continent was enlarged by the
closure of the lapetus and this resulted in
widespread desiccation and continental red-bed
deposition during the Devonian. The Middle
Devonian is absent and was probably not
deposited on the Midland Block, although
Caledonian folding was only gentle and the
unconformity surface of Lower Devonian and
earlier formations form the "First Continental
Floor" (Wells, 1978). However, to the west of the
Midland Block, as at Shelve and the Long
Mountain, deep folds are cut by numerous wrench
faults along the NE-SW grain (Whittard, 1952;
Dean, 1979).

Late Devonian to early Carboniferous:
Frasnian to Visean, 375-330 Ma

A plate reversal with oceanic plate subduction and
continental collision closed the southern Rheic
Ocean, culminating in the Variscan Orogeny at the
end of the Devonian. The tectonic front runs from
southern Pembrokeshire to the Straits of Dover and
delineates the southern edge of the Midland Block
(Chadwick et al., 1983).

Northward compression with a dextral bias
reactivated the old conjugate system of wrench
faults, with further movement on NE-SW Great
Glen trending faults, but in particular dextral
movement on the NW-SE Tornquist trending
faults. The Tornquist Line is a fundamental feature
which separates the European plate fragments
from the Baltic Shield. At the end of the Visean
further Variscan plate collision completed the
assembly of the Pangean super-continent and
initiated the Sudetic earth movements (330 Ma).
Uplift of the N-S Pennine and Malvern axes
occurred at this time.

Local effects were incipient folding of the Clee
Basin and contemporary faulting of the developing
Wenlock escarpment near to Craven Arms, all
probably associated with movement along the
Church Stretton Fault. The Craven Arms faulting
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shows considerable lateral displacement (Greig et
al., 1968, p 274). Deposition of Upper Devonian,
coarse and pebbly Farlow sandstones probably
occupied only a short period in the Upper
Devonian and may be genetically related to
wrench faulting as is the case along the Great Glen
Fault.

Early Carboniferous to Early Permian:
Serpukhovian to Sakmarian, 330-270 Ma

The Midland Block was now in latitude 0°-10°N.
The Asturian (300 Ma) pulse of the Hercynian
Orogeny intensified the folds in the Clee Hill
Basin and eroded the Middle Coal Measures.
Upper Coal Measures were then deposited with
marked unconformity.

Saalian (280 Ma) consolidation of the fold belt
produced further dextral movement between
Laurasia and Gondwana with associated rifting in
the Bay of Biscay and East Greenland in the Early
Permian.

Locally a volcanic crustal dilation produced the
Worcester, Cheshire, Manx-Furness and Tremadoc
grabens which began to fill with continental red-
beds in the early Permian. The Wem Fault was
active and the Leebotwood Coalfield moved
southward along the Church Stretton Fault and
faulted boundaries of the other Shropshire
coalfields were formed. Further folding of the Clee
Hill Basin took place and intra-plate dolerite sills
were intruded into the Coal Measures.

Early Permian to Early Lias: Artinskian to
Hettanqgian, 270-205 Ma

The Pangean super-continent was finally complete
by the mid-Permian with the closing of the
Hercynian-Appalachian Ocean. This resulted in
crustal instability and subsiding grabens began to
fill with continental red-beds.

Locally dune sands of the Bridgnorth
Sandstone of Permian age were followed by the
Triassic Sherwood Sandstone, deposition of which
terminated with the Hardegsen tectonic pulse (235
Ma). The Mushelkalk Sea approached from the
south and east and in Shropshire the Grinshill
Sandstone was deposited under temporarily less
arid conditions. Finally, early Cimmerian rifting
(220 Ma) brought about the Rhaetic marine
transgression.
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Early Lias to early Cretaceous Sinemurian-
Berriasian 205-140 Ma

In Shropshire the stratigraphic record virtually
ends in the early Lias. However, tectonic activity
continued in part due to sea floor spreading in the
Atlantic and crustal adjustments along the Charlie
Gibbs fracture zone. The Atlantic-facing Triassic
scarp scenery of North Shropshire and Cheshire
was produced during the Cimmerian Orogeny. At
the end of this period Shropshire was in latitude
40°N.

Gondwana and Laurasia separated in the mid-
Jurassic (180 Ma) and the central proto-Atlantic
opened. Sea-floor spreading began with a
magnetic anomaly dated 165 Ma. A major rifting
phase with basic volcanism occurred in the North
Sea. In the Callovian, the mid-Cimmerian climax
(160 Ma) was a more intense shear pulse due to
Tethyian plate subduction in the east and the old
conjugate fault system was reactivated.

A late Cimmerian phase (140 Ma) was a major
rifting pulse and Weald-type basins developed
around the southern rim of the North Sea. This
phase proceeded with sea-floor spreading between
the Azores and the Charlie Gibbs fracture zone.

The seaward-facing Triassic scarp scenery of
North Shropshire and Cheshire was mainly
produced during the various stages of the
Cimmerian Orogeny.

Early to late Cretaceous: Valanginian to
Maastrichtian, 140-65 Ma

The early Cretaceous was a period of rifting with
the Bay of Biscay and Rockall-Faeroe grabens
being the chief rifting areas. There was also crustal
extension across the North Sea, Celtic Sea and
Western Approaches graben systems with the
Chalk finally transgressing across the whole of the
Midland Block and Wales (Cope, 1984).
Shropshire was now in latitude 45°N.

At the end of the Cretaceous, compression
along the Hercynian Front initiated the Laramide
phase of the Alpine Orogeny (65 Ma). The earlier
dextral phase (Mid-Cimmerian, 160 Ma) was
reversed and sinistral wrench faulting was renewed
along old NE-SW trending faults.

Paleogene to Neogene: Danian to Piacenzian,
65-2 Ma
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The early Tertiary was a period of uplift and
regression, with the North Atlantic beginning to
open between South Greenland and North-West
Europe. There were several
transgression/regression cycles through the Eocene
with tuffs in South-East England at the Paleocene-
Eocene boundary and widespread volcanism in the
Hebrides, followed by regression in the Oligocene.

During the Styrian phase of the Alpine Orogeny
(10 Ma) the Weald-type basins around the
southern North Sea were inverted and Wales may
have been raised a total of 2,000 m at this time.
Shropshire had now drifted further north, to
latitude 48°N.

THE STRUCTURE OF SHROPSHIRE

The structure of Shropshire is dominated by a line
of hills, which run southward from the Wrekin to
the Stretton Hills, Wart Hill and beyond. This
Eastern Uriconian Axis is formed of basement
igneous rocks brought up to the surface by the
Church Stretton wrench fault system. The County
may be divided into three areas, each of which
contains a number of related structural units:

1. The Caledonian Highlands

The Caledonian Highlands includes the higher and
scenic ground to the west and south of the Eastern
Uriconian Axis. The NNE-SSW or NE-SW grain
is Caledonian imposed by Lower Palaeozoic plate
collision and probably superimposed on an
existing Precambrian lineation.

Breiddon Anticline; lies on the trend of the
Wem fault system, a splay of which passes along
the NW flank and major faults more or less
perpendicular to this fault cut across the structure.
The hill is virtually the NW flank of the Long
Mountain  syncline. Llandovery beds are
unconformable along the SE flank of the hill.
Breidden Hill is a thick plug of albitised olivine
dolerite of Lower Caradocian age intruded into
Caradoc shales and tuffs and this intrusion
accentuates the apparent anticlinal form. On the
subsidiary summit of Moel y Golfa, andesites are
intruded into Caradoc shales and interbedded tuffs
and agglomerates of the Uppei Volcanic Group.
Whittard (1952, p 157) notes that only Caradoc
volcanism occurs at Breidden Hill, whereas in the
adjacent Shelve Inlier there are two volcanic
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episodes ranging from Llanvim to Caradoc, but
then the lowest beds exposed at Breidden are
Lower Caradoc.

Long Mountain Syncline; lies between the
Ordovician anticlines of Breidden and Shelve.
Strata range from Upper Llandovery up to an
outlier of Downtonian and rest unconformably on
an earlier Ordovician downfold (Taconion).

The syncline is asymmetrical with a steep
north-western limb and gently plunges beneath the
Coal Measures of the Hanwood coalfield; the axis
curves from NNE in the south to ENE in the north.
This axial curvature is mirrored in the Breidden
and Berwyn structures and is part of the large scale
S-structure of Wales and seems to be a
characteristic of strike-slip terrain.

The main folding was post-Downtonian pre-
Carboniferous (Caledonian), but the area has been
subjected to the post-Carboniferous (Hercynian)
movements that produced the open syncline of the
Hanwood coalfield in the NE, this structure (Prees
syncline) is nearly co-axial, sinistrally off-set by
the Wem Fault, with the Long Mountain syncline,
and this presumably tightened the latter to some
degree (Palmer, 1970, p 341).

Shelve Inlier; comprises the Shelve anticline in
the west and the Ritton Castle syncline in the east,
and is faulted and folded with dips up to 35°. The
inlier is separated from the Longmynd Massif by
the Pontesford-Linley Fault. Rocks range from
Tremadoc to Caradoc and young west, away from
the Pontesford-Linley Fault (Woodcock, 1984).

The scarp of the basal Arenig Stiperstones
Quartzite faces this fault and dips into the Ritton
Castle syncline. Several small Silurian outliers rest
on Llanvirn shales and interbedded volcanics
along the axis of the syncline.

Towards the end of the Ordovician, folding and
faulting occurred. Numerous NNE-SSW wrench
faults with displacement of tens of metres and a
conjugate system at an angle between 45° and 90°
moved before the Upper Llandovery but in some
cases later movements have displaced the
unconformity (Whittard, 1952, p 186).

Volcanic episodes occurred during the Llanvirn
and Caradoc, although on a much smaller scale
than in Wales. The basic intrusion of the Shelve
inlier ranges from picrite to alkali-rich andesite and
belong to one co-magmatic suite emplaced along a
pre-existing anticlinal axis.
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Longmynd Massif; comprises a thick clastic
series of folded and faulted late Precambrian rocks.
Sedimentation was probably in a tectonically
active basin and began with flysch with
interbedded  volcanics.  Molasse  deposits
subsequently filled the subsiding basin.

Now exposed as an uplifted fault block
between, or faulted slices adjacent to, two major
wrench fault systems, namely the Church Stretton
Fault on the east and the Pontesford-Linley Fault
on the western boundary. Outcrops of Uriconian
volcanics are slices of underlying basement and
are found along both faults; in the west these
include the Pontesford, Colyeld and Linley Hills
and form the Western Uriconian Axis. This is
petrologically similar to the Eastern Uriconian
Axis along the eastern boundary which is
described later.

The basic form of the Longmynd is an isoclinal
syncline with an NNE-SSW axis verging to the
west. The dominant faulting is WNW, about
normal to the Caledonian strike. These faults often
show lateral displacement from a few to several
hundred metres and horizontal movement is in
both directions. These faults are conjugates to
several major faults which trend approximately N-
S; the Pock fault trends N30°E and is marked by
silicified sandstone and quartz veining; the
Longmynd Scarp fault produces the scarp from
Plowden to beyond Myndtown and there is
evidence of post-Llandovery movement south of
Myndtown; the Rabbit Warren fault trends N33°E
and shows 100 m of apparent horizontal
movement; the Black Knoll fault shows 50 m of
sinistral ~ displacement of the  Huckster
Conglomerate; the Yewtree fault also has
considerable sinistral displacement; the Ashes
Hollow fault is one of the best defined and shows
1200 m of sinistral displacement, it disappears
beneath Upper Llandovery sediments.

This conjugate fault system probably originated
in the Precambrian but was reactivated in early
(Taconian) and late Caledonian pulses. Dolerite
dykes are thought to be contemporary with those
of the Shelve inlier and are post-Caradocian and
pre-Llandoverian in age. The apparent absence of
dykes in the Caradoc Series, east of the Church
Stretton Fault complex suggest that this structure
may have acted as a barrier to the parent magmas
(Greig, 1968).
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Alternatively there may have been subsequent
lateral movement along this fault system with the
Midland Block moving north relative to the
Shelve. Such movement could have taken place at
end Silurian, end Carboniferous during the
Callovian, and during the Miocene when the
Welsh Basin was inverted.

The Eastern Uriconian Axis; forms a narrow
zone of steeply dipping rocks, uplifted between the
braided traces of the Church Stretton Fault system,
essentially of Uriconian and Longmyndian age,
but including also on its eastern flank the overlying
rocks of Cambrian and Ordovician.

The most highly metamorphosed and possibly
oldest rocks occur in the north and are the Rushton
Schists, which are foliated, feldspathic, quartz-
mica schists, in which garnets are not uncommon
and epidote generally abundant. The outcrop is
delimited by faults and unconformities. Good
exposures are few; further to the southwest on the
Wrekin, the Primrose Gneiss is a cataclastic and
mylonitised acid igneous rock, injected by veins of
pink feldspathic material (Whittard, 1952, p 144).
The Uriconian comprises flow-banded, brecciated
rhyolite; less common are basalts, bedded tuffs and
volcanic  agglomerates; intruded are pink
granophyres and dolerites.

The dominant structural feature of the axis is
faulting. The most persistent faults are parallel to
the axis. There is little major folding but there is
minor folding, which is probably drag on faults
with shearing, crushing and faulting (Greig, 1968,
p 264).

The hills from north to south include Lilleshall,
Wrekin, Charlton, Wrockwardine, Lawley, Caer
Caradoc, Helmeth, Ragleth and Wart. At the
intersection of sub-parallel and braided splays
along a wrench fault system, the underlying rocks
are squeezed up into an "anticlinal" bundle of
tectonic slices when the opposing hades converge
downwards. This is termed a positive flower
structure. Conversely, "synclinal" bundles or
negative flower structures are produced by
divergent downward hades. It would be of interest
if such structures could be found along this and
other major Welsh Border lineaments.

A series of northward directed thrusts occur in
the Church Stretton section of the axis. The
Sharpstone, Willstone and Cwm-Hoar Edge
thrusts have produced many changes of throw on
F3, which appears to have moved 1.5 km
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sinistrally. These thrusts are probably pre-
Cambrian and are certainly pre-Silurian, as basal
Silurian crosses the Sharpstone thrust unbroken.

The Church Stretton Fault forms the south-
eastern edge of the Great Glen shear field, which is
primarily Caledonian but with a long history of
movement, and when extended south-westwards
into the Careg Cennon fault is similar in
orientation and curvature (Woodcock, 1988). At
Church Stretton it is a braided complex and F1 in
the west is apparently a normal fault with hade and
downthrow to the west; F2 is apparently a thrust
which hades to the west and downthrows to the
east; F3 in the east is a vertical fault of unknown
movement. By analogy with the Great Glen Fault
the movement is mainly sinistral and considerable
in total. At its northern (exposed) end near to
Wellington it disappears beneath the Trias, but at
the Brockton Fault it downthrows Keele beds and
Permian Bridgnorth Sandstones against Uriconian.

Whittard (1952, p 188) lists the evidence for the
Church Stretton Fault acting as a facies barrier at
periods extending from the Ordovician and
probably earlier. The Stretton Series of the
Longmyndian only outcrops to the west of the
fault. Cambrian rocks occur to the east but are
practically unknown to the west.

During the Ordovician, Caradoc shelf facies
only occur to the east whereas to the west, in
Shelve, there is an extensive Arenig to Caradoc
mixed facies with few stratigraphical breaks. East
of the fault between Marshbrook and Horderley,
the Wenlock is in calcareous facies, whereas to the
west it is in graptolitic facies. South of Craven
Arms, the Aymestry limestone formed on a shelf
parallel to the fault and sloping into deeper water
westward.

Conversely there were periods when the fault
does not appear to have affected the stratigraphy
on either side, for instance during the
Tremadocian, Upper Llandovery, Coal Measures
and Triassic.

Clun Forest Basin; the rocks represent the upper
part of the fairly full Silurian graptolitic sequence
which extends across a large part of Mid-Wales.

The Ludlow rocks are grits and closely
fractured shales. These culminate in several
outliers of Downtonian sandstone.

Two major fault systems affect the basin. Its
eastern boundary is formed by the Church Stretton
Fault running between Hopesay and Presteigne
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and the parallel Clun Forest Disturbance
(Woodcock, 1984, p 1005) runs between Lydham
and Llanfair-Waterdine, and is the southern
extension of the Pontesford-Linley Fault. It is seen
as a NNE-SSW belt of fairly sharp folding
(Holland, 1959, p 464). Otherwise folding is
gentle; this folding and some faulting trends NE-
SW, although there is some folding and conjugate
faulting along a NW-SE trend.

The gravity field is relatively smooth across the
Clun Forest and in fact increases from the Clee
Hill Basin across the Church Stretton Fault into the
Clun Forest Basin. Surveys in the Welsh Borders
have shown that the gravity field reflects the
buried Precambrian topography and is little
affected by overlying Lower Palaeozoic structures
(Cook & Thirlaway, 1955, p 61). Strike-slip faults
in the shallow Precambrian basement may
propagate upwards into open crumpled folds.

2. The Hercynian Basins

Relaxation of the Pangean super-continent
followed the closing of the Rheic Ocean in the
south. A marine transgression over the worn down
Upper Old Red Sandstone resulted in the
deposition of a basal conglomerate and
Tournaisian limestone in the low areas. There were
a number of unconformities:

1) before deposition of the Visean, with
basal Lydebrook sandstone

2) before deposition of the Cornbrook
sandstone (Sudetia, 333 Ma)

3) before deposition of the Upper Coal
Measures (Austurian, 330 Ma)

4) at the end of the Carboniferous (Saalian,
286 Ma).

Oswestry Coalfield; occurs in a small N-S
trough-like structure at the southern end of the
Denbigh Coalfield and overlies the E-W striking
Lower Palaeozoic rocks of the Berwyn Dome and
Llangollen Syncline. It is thought that the latter
structures were rotated by Hercynian wrench
faulting along the Bala fault system (George, 1961,
p 72).

The Carboniferous limestone shows some
overlap and the basal conglomerate is absent, but
there is a greater degree of overstep. Coal
Measures rest unconformably on Cefn-y-fedw
sandstone, whose higher beds are present at
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Wrexham and Flint but are absent in Shropshire.
However, development of the Coal Measures is
comparable, although somewhat condensed at this
southern edge of the Denbigh Basin.

Coal Measures up to the Ruabon Marl are
stepped down into the North Shropshire Basin by a
series of easterly tilted fault blocks.

Shrewsbury Coalfield; this lies along the north
dipping flank of the North Shropshire-Cheshire
Basin. Its eastern limb is a horst block between a
splay of the Pontesford-Linley Fault system and
the Ercall Hill Fault. Splays of the former system
let down the centre of the field west of Hanwood.
The coalfield seems to have maintained a
relative positive position during the Carboniferous.
Coal Measures were deposited onto Precambrian
and Lower Palaeozoic rocks and there are no
marine bands. The Alberbury Breccia, which
occurs at the top of the Keele Beds and is 75 m
thick, may be derived from fault-induced erosion
in the Llanymynech area during Hercynian uplift.

Leebotwood Coalfield; this possibly displaced
coalfield is preserved between the intersection of
the Ercall Hill and Church Stretton faults. The
Coal Measures on-lap the Precambrian and are in
turn transgressed by dune sands from the North
Shropshire  Basin. These are Bridgnorth
Sandstones of Permian age.

A small inlier of brecciated and oil-impregnated
Strettonian rocks occurs in the centre of the field at
Pitchford. The oil seepages are probably derived
from the Coal Measures which surround the inlier.

The Leebotwood Coalfield is juxtaposed
between the Shrewsbury and Coalbrookdale
coalfields. It is separated from them by major
faulting and may have been moved several miles
by sinistral displacement along the Church Stretton
Fault as a result of northward directed compression
in the early Permian.

Folding within the coalfield is limited to several
minor flexures which run sub-parallel to the
faulted boundaries. The general dip is gently
northward into the North Shropshire Basin.

Clee Hill Basin; is a large synclinal area lying
between the Uriconian Axis in the west and the
hinge-line of the Severn Graben in the east. In the
centre the strata are gently folded with the Brown
Clee and Titterstone Clee Hills lying on separate
synclinal axes.
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Folds are asymmetrical with steeper north-west
limbs but, in general, dips are less than 10° with an
imprecise NE plunge. The intervening and
topographically lower anticline is named the
Ledwych Anticline. Its crest runs through Stoke
Lodge, Coldgreen Gibbridge. Between Besom
Farm and Loughton the plunge is 5° SW. The
south-east limb has gentle dips and open folds and
faulted zones with steeper dips as at Goldthorne.
The Downton Hall axis plunges 10° North (Greig
et al., 1968, p 273).

The Ledwych anticlinal axis passes north-
westwards beyond Ludlow. Known as the Ludlow
Anticline, it exposes Lower Wenlock Shale in the
Vale of Wigmore. Here it produces a gravity low
of 2.5 mGal, suggesting a small basin containing a
thicker and more complete sequence of Lower
Palaeozoic argillaceous rocks, subsequently folded
by compression against the Church Stretton Fault.

On the north-western limb of the Clee Syncline,
the Silurian rocks dip eastwards and south-
eastwards at an average angle of 10° and
unconformably overlie the Ordovician, which dip
at about 15°. However, to the north around
Chatwall Hall the dip of the Ordovician rocks
steepens to between 30° and 75° against the
Church Stretton Fault.

Wenlock Edge; is a conspicuous scarp feature of
the north-western limb. At its northern end it
terminates against the unconformity of the Middle
Coal Measures of the Coalbrookdale Coalfield
(Whittard, 1952, p 175). In the south, near to
Craven Arms, the scarp is dislocated by a group of
WNW-ESE dip faults. Some of these produce a
considerable displacement of the subsidiary scarps
of the Wenlock and Aymestry limestones and
Downton Castle sandstone.

The main faults are the Dinchope, Bache and
Stokesay and these show dextral displacement and
are conjugates to the Church Stretton Fault. Minor
sub-parallel faults do have sinistral displacement
and these may have moved independently of the
conjugate wrench system. The Bache fault
produces a strong topographical feature where
strong Downton Castle Sandstone has moved
against weak Temeside Shale. The outcrop of the
Downton Castle Sandstone is shifted dextrally
1,500 m.

These faults cannot be followed into the Ditton
Series due to a lack of marker beds. However,
exposures of fractured rocks are not uncommon
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and reveal faults at high angles trending ENE and
WNW, often with calcite veining and near
horizontal slickensiding (Greig et al., 1968, p275).
These faults would appear to belong to the
Caledonian conjugate wrench fault system.

The Carboniferous rocks of Titterstone Clee are
bounded to the south-east by the Titterstone Clee
Fault and Coal Measures are downthrown against
Lower Old Red Standstone by as much as 500 m.
This fault continues to the north-east as the
Pattingham Fault, part of a major dislocation,
which runs through Claverley. A branch curves
northward from Titterstone Clee through Deuxhill
towards Morville and preserves a slice of Upper
Coal Measures on its downthrown western side,
against Lower Old Red Sandstone.

The peripheral Cleobury Mortimer syncline
contains an outlier of Coal Measures in Lower Old
Red Sandstone folded about an E-W axis. This
folding appears to be Hercynian. Such movements
are not profound in Shropshire and normally have
accentuated the existing Caledonian structures.

A dolerite sill in Coal Measures caps the two
summits of the Clee Hills. This alkaline intra-plate
volcanism occurred during a tensional phase
related to the Asturian pulse (300 Ma) of the
Hercynian orogeny. The Little Wenlock lava is
earlier and dated DI/D2 Visean (circa 340 Ma).

Coalbrookdale Coalfield; lies together with the
adjoining Wyre Forest Coalfield along the N-S
hinge-line of eastward dipping Severn half-graben.

Carboniferous strata, mainly Coal Measures,
rest unconformably on older rocks along this
western boundary. However, the north-western
boundary is faulted, the major fault being the
Lilleshall Fault with WSW-ENE trend. A number
of strong sub-parallel faults affect the whole of the
field (Hains & Norton, 1969, p 48). There is also
gentle folding along these two trends, NE-SW
Caledonian faulting and N-S Hercynian warping.
However, the regional dip is eastwards into the
Severn graben.

The Middle Coal Measures were folded, faulted
and eroded before the Upper Coal Measures were
deposited. The so-called "Symons Fault" is an
unconformity related to the Asturian pulse (300
Ma) of the Hercynian orogeny. The Coal Measures
are reddened to a depth of 18 m beneath this

unconformity, which bears witness to the
equatorial climate.
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There are three marine bands in the Upper Coal
Measures and one in the Lower. There are oil-
impregnated sandstones and seepages.

3. The Cimmerian Lowlands

Crustal instability of the Pangean super-continent
began a regime of intra-plate subsidence with
rifting dominant and basin subsidence after the
Mid-Permian.

A number of Permo-Triassic basins were
formed around the British Isles by a process of
lithospheric stretching. Extension produced a
thinning of both crust and lithosphere, causing
normal fault subsidence within the crust and a rise
of denser hot mantle material. Thermal decay of
this hot mantle produced a thickening of the crust
and further subsidence.

This produced basin formation and subsidence
in two stages. Firstly, graben development with an
initial rapid subsidence with coarse clastics;
secondly, a slower subsidence due to the decay of
the risen mantle material and infill with fine-
grained on-lapping mudstones.

In Shropshire the coarse clastics are represented
by dune sands (Bridgnorth Sandstone) and
sandstone of late Permian age, and pebble beds of
the Sherwood Sandstone Group of early Triassic
age, terminating with the Hardegsen pulse (235
Ma).

The Pennine and Anglo-Brabant highs were
uplifted and there was associated rifting in the
North Sea, Severn-Worcester, Cheshire and Irish
Sea graben.

Further rifting resulted in the Rhaetic
transgression (220 Ma) and a major rifting pulse
followed the opening of the central proto-Atlantic
(180 Ma). Further rifting then occurred during a
late Cimmerian phase (140 Ma).

The tectonic style of the western graben is
typically that of a half-graben with the hinge-line
on the western side and a trapdoor-like growth
fault on the eastern side of the N-S trending
structures.

North Shropshire Basin; this is the southern
flank of the Cheshire Basin and contains 3000-
3500 m of Permo-Triassic red beds. It connects
with the Worcester and Severn graben via the
Coalbrookdale area. The dominant structural
feature is the NE-SW Wem Fault which controls
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the Prees syncline and preserves an outlier of
Middle Lias at Prees.

By analogy with the Great Glen fault in the
Moray Firth Basin (Ziegler 1975), a major sinistral
movement may have occurred on the Wem Fault
in the Callovian. The one inch Wem Sheet No.138
shows that the NE-SW Wem Fault and its splays
have displaced the outcrop of the Keuper
Waterstones some 20 km sinistrally from
Hawkstone to Grinshill, with mineralisation in
places, and again from Middle Hill to Great Ness,
with mineralisation at Clive and Harmer Hill.

The NW-SE trending igneous dyke at Clive in
Lower Keuper Marl radiates from a Tertiary
igneous centre in Northern Ireland. The only other
comparable dyke is at Swynnerton, in
Staffordshire.

Severn Graben; a N-S synclinal structure lying
along Shropshire's eastern boundary. The western
edge of this elongate structure in the south is the

Malvern-Abberley Hills axis, where Permo-
Triassic rocks are faulted down against
Precambrian and tilted towards the east

(Chadwick, 1985).

Further north and in Shropshire the western
hinge-line is shifted sinistrally by the NE-SW
Pattingham Fault. North of this fault, control by
faulting along the hinge-line is minor and the
Bridgnorth Sandstone is unconformable upon
Upper Coal Measures, usually Keele Beds. These
sandstones are dune sands derived from the east
and are overlain by pebble beds and sandstone of
the Sherwood Sandstone Group derived from the
south.

The Pattingham fault is parallel to the Clee Hill
Basin structures and the Church Stretton Fault, and
may have moved during the Callovian shear pulse.

CONCLUSIONS

The tectonic history of Shropshire records short
bursts of compression producing folding and
wrench faulting as a result of continental collision,
followed by longer periods of tension, deposition
and reversal of movement along the wrench fault
system.

The County lies upon the Midland Block,
comprising Longmyndian and Charnian rock to
which was accreted Island Arc volcanics and
related sediments along the line of the Pontesford
Lineament in the late Precambrian. The so-called
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"Caledonian grain" was determined at this time
and was reactivated many times subsequently.
Sediments were folded during the Taconic
pulse in mid-Ordovician, and then continental
collision along the Iapetus suture in mid-Devonian
intensified the Caledonian grain. At the end of the
Devonian, collision occurred to the south of the
Midland Block. Pulses during the Carboniferous
produced the Hercynian basins and welded the
continents into one super-continent: Pangea.
Break-up of Pangea was followed by a
taphrogenic regime with rifting (Cimmerian) in the
Permo-Triassic and early Cretaceous.
Compressive forces operated at the end of the
Cretaceous with reactivation of old wrench faults.
Finally, Styrian compression inverted the
Weald-type basins and most likely elevated the
Welsh Massif at the same time, some 10 million
years ago.

ACKNOWLEDGEMENTS

The author is indebted to John Norton and his staff at the
Ludlow Museum for their help with the initial draft, to Drs R
H Clarke and P Toghill for their critical reading, and to Mrs
Joan Jones for the final presentation of this paper.

He would also like to thank the Fields Studies Council who
kindly granted permission for reproduction of Figure 1: the
Geological Map of Shropshire, and Figure 2: the Geological
Structure Map of Shropshire, both by Peter Toghill and Keith
Chell, and which were first published as publication G22, No
6 in a series of Occasional Publications, 1984, by the Field
Studies Council and with whom the copyright rests.

This review paper by Dr Butler was first circulated with the
Proceedings in 1990.

REFERENCES

Anderson, J.C.G. & Owen, T.R. (1980). The
Structure of the British Isles. Pergamon.

Ball, HW. & Dineley, D.L. (1952). Notes on
the Old Red Sandstone of the Clee Hills.
Proceedings of the Geologists’ Association,
63, 207-214.

Blair, D.G. (1975). Structural styles in North
Sea oil and gas fields. In A.W. Woodland
(g.v.).

Chadwick, R.A., Kenolty, N. & Whittaker, A.
(1983). Crustal structure beneath Southern
England from deep seismic reflection
profiles. Journal of the Geological Society of
London, 140, 893-911.

© 1990 Shropshire Geological Society



TECTONIC HISTORY OF SHROPSHIRE

Chadwick R.A. (1985). Seismic reflection
investigations into the stratigraphy and
structural evolution of the Worcester Basin.
Journal of the Geological Society of London,
142, 187-202.

Cocks, L.R.M. & Fortey, R.A. (1982). Faunal
evidence for oceanic separations in the
Palaeozoic of Britain. Journal of the
Geological Society of London, 139, 467-80.

Cook. A.H. & Thirlaway, H.L.S. (1955). The
geological result of measurements of gravity
in the Welsh Borders. Quarterly Journal of
the Geological Society of London, 111, 47-
70.

Cope, J.C.W. (1984). The Mesozoic History of
Wales. Proceedings of the Geologists’
Association, 95, 373-386.

Dean, W.T. & Whittard, W.F. (1979).
Geological map of the Shelve Inlier, West
Salop and part of north Powis. Bulletin of the
British Museum (Natural History) (Geology),
33(1).

Dewey, J.F. (1982). Plate Tectonics and the
evolution of the British Isles. Journal of the
Geological Society of London, 139, 371-414.

Dineley, D.L. (1960). Shropshire Geology: an
outline of the tectonic history. Field Studies,
1(2) 86-108.

Dunning, F.W. (1975). Precambrian craton of
central England and the Welsh Borders, in a
correlation of the Precambrian rocks of the
British  Isles. Special Report No. 6,
Geological Society of London.

Earp, J.R. & Haines, B.A. (1971). The Welsh
Borderland. HMSO, Third Edition.

George, T.N. (1961). North Wales: British
Regional Handbook. Institute of Geological
Sciences.

Greig, D.C., Wright, J.E., Hains, B.A. &
Mitchell, G.H. (1968). Geology of the
country around Church Stretton, Craven
Arms, Wenlock Edge and Brown Clee.
Memoir of the Geological Survey of Great
Britain, HMSO, London.

Hains, B.A. & Horton, A. (1969). Central
England:  British Regional Handbook.
Institute of Geological Sciences.

Harland, W.B., Cox, A.V., Llewellyn, P.G.,
Pickton, C.A.G., Smith, A.G. & Walters, R.
(1982). A Geologic Time Scale. Cambridge
University Press

Proceedings of the Shropshire Geological Society, 9, 20-34

33

Hurst J. M., Hancock N. J. & McKerrow W. S.
(1978). Wenlock stratigraphy and
palaeogeography of Wales and the Welsh
Borderland. Proceedings of the Geologists’
Association, 89, 197-226.

Nutt, M.J.C., Ineson, P.R. & Mitchell, J.G.
(1975). The age of mineralisation at Parys
Mountain, Anglesey. In: The Caledonides of
the British Isles. Geological Society of
London Special Publications No.8, 619-627.

Kent, P.E. (1975). The tectonic development of
Great Britain and the surrounding seas. In:
A.W. Woodland (g.v.).

Kent, P.E. (1975). Review of North Sea Basin
development. Journal of the Geological
Society of London, 131, 435-468.

Oxburgh, E.R. (1974). The plain man’s guide to
plate  tectonics.  Proceedings of the
Geologists’ Association, 85, 299-358.

Palmer, D. (1970). A stratigraphical synopsis of
the Long Mountain of Montgomeryshire and
Shropshire. Proceedings of the Geological
Society of London, No. 1660, 341-346.

Phipps, C.B. & Reeve, F.A.E. (1969). Structural
geology of the Malvern, Abberley and
Ledbury Hills. Quarterly Journal of the
Geological Society of London, 125, 1-38.

Stoneley, R. (1982). The structural development
of the Wessex Basin. Journal of the
Geological Society of London, 139, 545-554.

Toghill, P. & Chell, K. (1984). Shropshire
Geology — stratigraphic and tectonic history.
Field Studies Council, 6, 59-101.

Watson, J. (1975). The Precambrian rocks of the
British Isles - a preliminary review. Special
Report No. 6. Geological Society of London.

Wells, L.J. (1978). A palacogeographical map
of the Lower Palaeozoic floor below the
cover of Upper Devonian, Carboniferous and
later formations. Geological Society of
London, Memoir No. 8.

Whittard, W.F. (1952). A Geology of South
Shropshire. Proceedings of the Geologists’
Association, 63, 143-197.

Wilson, C.D.V., (1980). An aeromagnetic
survey of the Church Stretton area,
Shropshire. A revised map. . Proceedings of
the Geologists’ Association, 91, 225-228.

Woodcock, N.H. (1984). The Pontesford
Lineament, Welsh Borderland. Journal of the
Geological Society of London, 141, 1001-
1014.

© 1990 Shropshire Geological Society



J.B. BUTLER

Woodcock, N.H. (1988). Strike-slip faulting
along the Church Stretton Lineament, Old
Radnor Inlier, Wales. Journal of the
Geological Society of London, 145, 925-34.

Woodcock, N.H. & Gibbons, W. (1988). Is the
Welsh Borderland Fault System a terrane
boundary? Journal of the Geological Society
of London, 145, 915-924.

Woodland, A.W. (1975). Petroleum and the
continental shelf of north-west Europe. Part
1 — Geology. Applied Science Publishing,
London.

Zeigler, P.A. (1975). North Sea Basin history in
the tectonic framework of north-west Europe.
In: A.W. Woodland (g.v.).

Proceedings of the Shropshire Geological Society, 9, 20-34

34

Zeigler, P.A. (1981). Evolution of sedimentary
basins in north-west Europe. In: L.V. Illing
& G.D. Hobson Eds. Petroleum geology of
the continental shelf of north-west Europe.
Haydon and Son.

Zeigler, W.H. (1975) Outline of the Geological
History of the North Sea. In: AW.
Woodland (g.v.).

Copyright Shropshire Geological Society © 1990.

ISSN 1750-855x

© 1990 Shropshire Geological Society





