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EXCURSION

The Roaches, Staffordshire
5 July 2022
Leader: Martin Whiteley

Ten EMGS members and four from the North
Staffordshire Group of the Geologists’ Association
joined our leader, Martin Whiteley, for a visit to the
southern end of The Roaches in Staffordshire. After
a misty and damp start the weather improved and we
finished in sunshine with a stiff breeze. Martin gave
an overview of the day, explaining that we were going
to walk up through the Namurian ‘Millstone Grit’
sequence and examine the sedimentary features, fold
structures and landforms of the area. He outlined the
general setting of the Millstone Grit times with large
amounts of coarse and finer sediment being transported
from distant (perhaps up to 1000 km) sources in the
north by a succession of enormous braided river
systems. Three major sand-dominated sequences are
exposed at The Roaches — these are the Five Clouds,
Roaches and Chatsworth Grits.

At the first stop on the outcrop of the Five Clouds
Grit, Martin invited us to examine the mineral content
of the rock, which consists of relatively coarse-grained
rock fragments with angular milky quartz and creamy
feldspar crystals. No significant pebbles were seen. The
quartz and feldspar are thought to indicate a granitic
or gneissic source, implying the exhumation of a
mountain range to expose the previously deeply buried
foundations. We then climbed up over unexposed
shales to the Roaches Grit outcrops where Martin
pointed out the vertical 20 to 30 m high scarps, much
loved by climbers. Having reached the top of the grit
we could then see the extensive dip slope at about 20
inclining to the north-east. We then walked along the
crest of the Roaches Grit escarpment, past Doxey Pool,
with fine westerly views to the prominent Cloud hill
near Congleton and as far as the Peckforton Hills in
Cheshire.

Beyond the viewpoint we examined a large, isolated
gritstone tor exhibiting various sedimentary features
(see photo), including cross-bedding, which Martin
used to explain how the direction of river flow can
be determined. Whilst the general direction of flow
of the Namurian rivers was from the north and east,
this outcrop indicated local variations that were likely
caused by pre-existing structural features in the delta
plain. The variety of structures seen provoked a lively
question and answer session.

We then retraced our steps before heading north-
east from the ridge on a footpath down the dip-slope of
the Roaches Grit on grass-covered slopes concealing
the underlying unexposed shales above the grit. Martin
pointed out low outcrops of another grit, the overlying
Chatsworth Grit, which forms a subtle feature in the
landscape, before reaching a road near Shaw House.
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isolated tor of Roaches Grit near Doxey Pool (Photo © Tim
Colman)

After lunch by the roadside at a cattle grid some
of the party took a direct route south down a track as
they had to leave early. The rest of the group continued
along the road before heading south on the field path
towards Blue Hills farm, stopping to examine an
almost concealed spoil tip from one of the many bell-
pits sunk to exploit for local use the thin coal seam in
the uppermost Namurian above the Chatsworth Grit.
We then walked east and south to gain the summit
of Ramshaw Rocks where there is another excellent
exposure of the Roaches Grit, but here dipping north-
west to form a prominent north-plunging syncline. The
weather was now clear enough to be able to see the
distinctive conical shape of the Wrekin, fifty miles to
the south.

The group then returned to the cars where Martin
was thanked for an excellent and instructive trip.

Tim Colman

EXCURSION

Llandrindod Wells, Powys
Weekend 15-17 July 2022
Leaders: Dr Joe Botting and Dr Lucy Muir

Eight Society members met on Friday evening at
the home of our leaders, Drs Joe Botting and Lucy
Muir in Llandrindod Wells. Dr Botting, assisted by
Dr Muir, gave a comprehensive introduction to the
geological history and palaecontology of the Middle to
Late Ordovician Builth Wells inlier in central Wales.
The inlier is a faulted dome in which the igneous-
sedimentary sequence is tilted to the north-west. The
volcanic centres (not exposed) were active over a
period of around 60 Ma with volcanicity climaxing
during the Middle Ordovician Llanvirn stage. Rhyolitic
and dacitic tuffs form a unit about 150 m thick between
Llandrindod Wells and Builth. This unit thins to the
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north and includes basaltic pillow lavas. During the
Middle and Late Ordovician the Llandrindod-Builth
igneous complex was situated on the northern margin
of the Gondwana supercontinent, then in tropical
latitudes. This complex subsequently became a part
of a large sliver-like continental fragment, known as
Avalonia, which was rifted from the north Gondwana
margin during the Devonian.

During the Ordovician, the rocks of the Builth Wells
inlierwerebeingdepositedwithinaback-arcbasinbehind
a volcanic island arc. A number of violent submarine
and subaerial eruptions resulted in a major caldera with
clastic sediments deposited within and around it — in
shallow environments during the active volcanism,
but becoming much deeper during the subsidence
and erosion phase. Frequent ash falls and slumping of
unstable muds and ashes down the underwater slopes
of the volcanoes, with copious sediment produced
by their erosion, deposited significant thicknesses of
sediment and provided numerous opportunities for
entombment and exceptional preservation of the seabed
fauna. Joe compared the area to the seas around present
day Indonesia.

The Builth Inlier was made famous in Victorian and
Edwardian times by the publications of major figures
such as Murchison, Elles, and the seminal work of O. T.
Jones and W. J. Pugh in 1930s and 1940s, who described
the structure of the numerous igneous intrusions and
palaeo-topographic features such as a coastline with
sea stacks: the latter were well exposed at the time, but
are now mainly covered over and difficult to observe.
There has been a steady stream of palaeontological
research since this time, with notable contributions
from Peter Sheldon (1987), Richard Hughes (1989),
and most recently from Botting and Muir themselves.

The Ordovician (and early Silurian) trilobite,
brachiopod and graptolite faunas present in the
sediments within and around the Llandrindod-Builth
igneous complex have been studied in detail. Less well
known are their accompanying soft-bodied faunas,
including sponges, starfish, worms and hydroids. Drs
Botting and Muir have systematically sampled the
classic trilobite and graptolite localities and in addition
have collected and described the soft-bodied faunas,
including identifying new species. These Konservat-
Lagerstitten, or sites of exceptional preservation
(complete fossil bodies or parts with soft tissues) are of
international importance, since there are few such sites
in the world.

Saturday 16 July
Radnorshire Museum

Drs Botting and Muir have curated the Palacontology
Gallery in the Radnorshire Museum where examples of
the Ordovician and Silurian trilobite, graptolite and soft-
body faunas they have collected are displayed in time-
themed glass cases. The accompanying texts are models
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of concise explanation. The soft-bodied faunas are a
speciality of Drs Botting and Muir, who were the first to
find and describe sponges, starfish, worms and hydroids
present in the local Ordovician and Silurian sediments.
They are now international authorities on these faunas
and their ecology. The soft-bodied fossils on display are
the product of a sampling programme undertaken over
aperiod of twenty years. The fossiliferous localities are
re-sampled on numerous occasions. For example, the
deep-water sponges and other soft-bodied fossils are
rarely more than a few millimetres in size and require
painstaking concentration in the field to recognise and
to collect.

The Llandrindod Rock Park

This shaded area south of Llandrindod town contains
numerous paths which link the chalybeate (iron-rich),
lithium-rich and radon springs which were the basis of
the spa-health economy of Llandrindod Wells between
the 1860s and 1940s. The chalybeate spring is the only
publically accessible spring at the present time. There
are two main sources of the spring waters: circulating
meteoric waters have dissolved iron derived from
the oxidation of pyrite in mudstones, while deeper
circulating meteoric waters have dissolved lithium
and radon-bearing minerals present at the margins
of a granitic batholith buried at a depth of 5-7 km as
determined from a gravity survey. Fault zones in the
area have facilitated the channelling of the mineral
enriched waters to the surface.

Sandstone erratics present in the Rock Park and
elsewhere in the area were transported some 10-15 km
from the north during the latest Quaternary glaciation
which also deposited considerable thicknesses of
glacial till.

Castle Bank section

This classic section north-east of Llandrindod inter-
mittently exposes Middle—Upper Ordovician volcanics
and sediments. Parking at Shaky Bridge, the party
walked past Cefnllys church up a track on the west side
of Castle Bank.

At the first stop some 10—15 m of the Llandrindod
Tuff Formation is present. This ‘dacitic’ tuff contains
volcanic lapilli and bombs. The outcrop is some distance
above the base of the unit (not exposed in this area).
Further along the path basaltic pillow lava is exposed.
The rock is deeply weathered and its nature not easily
determined, but the presence of pillowed structures
with vesicular upper zones could be ascertained. One
pillow layer was around 1 metre thick and dipped to the
north. This was ultimately succeeded by a mudstone
sequence with brachiopods, trilobites and graptolites of
the Didymograptus murchisoni Biozone (middle part
of Llanvirn Series).

Ascending a path up a steep hill led to an Iron Age
hill fort giving fine views over the Builth Ordovician
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Fossiliferous scree outcrop at Llanfawr quarries (Photo ©
Tim Colman)

inlier and its surrounding Silurian landscape. Some time
was spent examining spoil from a quarry which yielded
numerous graptolites as well as several sponges.

Sunday 17 July: Llanfawr quarries

A short walk from the Museum brought the group to a
series of quarries situated north of the outer Llandrindod
suburbs. The quarries exploited dolerite that was used
as building stone in the town, but they have not been
operational for many years, having closed in the 1950s.
The deepest quarry was fenced off in consequence of a
drowning incident some years ago.

The dolerite occurs as a laccolith/lopolith intruded
into black mudstones of basal Caradoc (basal Upper
Ordovician) age. The dolerite had been stripped off
by quarrying, leaving the underlying partially baked
mudstone. The site is one of the few Ordovician
Lagerstétten currently known in the world and is of great
significance for the variety and abundance of fossils,
mainly preserved in pyrite (or perhaps marcasite).
Various sponge species, unrecorded anywhere else in
the world, have been found here as well as numerous
graptolites and other fossils such as priapulid worms and
problematic organisms; an organism originally thought
to be a hydroid may actually be a predatory sponge,
but this remains to be proven categorically. The fossil
assemblage indicates relatively deep water, but the lack
of pelagic trilobites suggests a depth of substantially
less than 200 m. Members of the group found a number
of fossils, including sponges such as Cyathophycus
loydelli, trilobites (including Ogygiocarella debuchii
and Cnemidopyge nuda) and graptolites including the
branched, spiral species Nemagraptus gracilis, which
defines the base of the Upper Ordovician.

After spending several hours at the site, Joe and
Lucy were thanked for their hospitality and superb
explanation of the area’s geology over the weekend.
The party then retraced their steps to Llandrindod
before returning to the East Midlands.
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Edited from reports submitted by 7Tim Colman and
Mike Crow

EXCURSION

Tearsall Farm Quarry and Bonsall
Thursday 25 August 2022
Leader: Mike Allen

Our former President Mike Allen led an enticing field
excursion whose purpose was to examine the igneous
rocks of the Matlock anticline, around the southernmost
centre of Carboniferous Peak District volcanic activity.
The excursion was concentrated around the medieval
village of Bonsall where convenient car parking, and
associated amenities, are available adjacent to the
Clatterway. The itinerary comprised a morning visit to

E:

Tearsall surface mine restoration, northern face
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Tearsall Farm Quarry, and after lunch examination of
the features associated with the Bonsall Sill, volcanic
vents and silica rock.

The leader described the background to early
Carboniferous sedimentation patterns in the Peak
District region that formed part of the Laurussia
supercontinent occupying equatorial latitudes. In the
midlands and northern England, a series subsiding
basins and more stable blocks or platforms developed
in a broadly extensional tectonic rifting regime.
Limestone deposition occurred on the Derbyshire
platform area in a warm shallow marine setting. A final
phase of rifting occurred during Asbian and Brigantian
times that caused crustal thinning beneath northern
England leading to decompressive melting of the
mantle and emplacement of tholeiitic basalt magmas.
These processes were responsible for the development
of subaqueous and subaerial extrusive vulcanism as
well as forming sills that were intruded later during
the Namurian. The thickest of the lavas is the Lower
Matlock Lava which attains 99 m at Masson, and in the
Ashover area much greater thicknesses, ~300m. The
limestone sequences contain a series of palaeokarst
surfaces many of which are covered by subaerial and
subaqueous pyroclastic ash falls — K-bentonite clay
beds locally called ‘wayboards’. They are sometimes
associated with thin coals or in some examples,
colonial rugose corals and productids. Towards the
end of the Brigantian the whole region was affected by
inversion as Namurian deltaic clastic sediments buried
the limestone platform.

The party travelled by car the short distance from
Bonsallto Tearsall Farm situated to the north of Blakelow
Hill (367 m OD). Tearsall Farm Quarry is accessed via
the footpath leading from Blakelow Lane to Wensley.
The elevation of the former quarry entrance provides
views to the north of the high wooded landscape of
Stanton Moor underlain by Namurian Ashover Grit,
and the surface features associated with the famous
Millclose Lead Mine, albeit on this occasion the vista
was somewhat impaired by rain.

The hummocky landscape of the Tearsall area is
a consequence of extensive mining activity for lead
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during the 17th and 18th centuries. The extraction of
fluorspar represents the last phase of mineral working
and at Tearsall this took place in several phases
commencing in the 1970s. The final phase of working
was by British Fluorspar, between 2013 and 2017, who
restored the site leaving some excellent exposures of the
Brigantian Upper Matlock Lava (UML) and underlying
Monsal Dale (Lower Matlock) Limestone. The public
footpath has been re-aligned to its pre-mining position
and provides access to the geological features. The
most striking is the contact between the UML and
the underlying Monsal Dale Limestone seen in the
northern face of the former excavation. The contact
dips northwards at ~20° being on the northern limb of
the east-west trending Matlock Anticline. The basal
section of the UML comprises a grey/green weathered
clay of variable thickness interpreted as a subaqueous
ashfall tuff that lies conformably upon a planar Monsal
Dale Limestone surface. The UML is highly weathered,
vesicular, and frequently amygdaloidal, suggesting
submarine depositional conditions; in all some ~5
m is exposed. The maximum thickness recorded is
36.6 m intersected in a borehole drilled near Cawdor
Quarry, Matlock Bridge, located some 3 km to the east
of Tearsall and is likely to have been the locus of the
extrusion. Some 3-4 m of Monsal Dale Limestone
is seen beneath the lava, comprising thickly bedded
light grey-coloured limestone containing fragments
of brachiopods and crinoids within a micritic matrix.
Fresh limestone surfaces contain dark circular ‘spots’
that signify bioturbation features whose morphology
suggests they are Thalassinoides burrows produced
by decapod crustaceans. Extensive metasomatic
replacement of the limestone to dolostone is evident
in all of the quarry faces and has destroyed most of the
original sedimentary fabrics: the resultant dolostone
comprising a distinctive light brown-coloured
granular textured rock. The most recent evidence from
fluid inclusion and geochemical studies shows that
dolomitization occurred at hydrothermal temperatures
under which magnesium-rich fluids were generated by
diagenetic processes in the deep basins surrounding the
Derbyshire platform and expelled by compaction.

Galena and barite mineralization in hypogenic karst
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Purple fluorite and barite mineralization in hypogenic karst

The western quarry faces permit closer examination
of the geological features. Mineralization comprises
the relics of pipe veins that represent hypogenic karst
cavities. Interpretation of these is hindered by the
blasting damage associated with mineral extraction
operations. The remaining evidence reveals a post
dolomitization phase of calcite cavity fill with later
purple and grey coloured fluorite, barite, quartz
metasomatism. Galena is generally associated with
barite. The restoration of the mineral workings has
concealed the features associated with the main
fluorspar orebodies which comprised a series of stacked
stratiform fluorite replacements of limestone aligned
with bedding planes. The latter are palaeokarst surfaces
that provide the locus for inception of mineralization.
One of these, no longer visible, contains the rugose
colonial coral Siphonodendron junceum. The coral
appears to have been submerged beneath a blanket of
volcanic ash. Specimens can easily be found scattered
throughout the backfilled areas of the quarry.

Lunch was taken in Bonsall and thankfully the
persistent morning rain abated for a pleasant afternoon
excursion along footpaths around the higher ground
to the north of Bonsall. The party left Bonsall village
walking initially eastwards along Ember Lane towards

The rugose coral Siphonodendron junceum
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Masson Hill where fragmentary evidence of the vent
agglomerate and basalt associated with the Lower
Matlock Lava was seen in the roadside. A footpath was
followed towards the Great Rake where silica rock, a
metasomatic replacement of limestone, was examined.
Crinoid ossicle epimorphs were observed in the fine
to very fine-grained quartz. Hereabouts it was used as
field gateposts but no exposures were discovered; some
of the silica rock contained cavities lined with fluorite.
Discussions about the origins of silica rock concluded
that our understanding had not developed significantly
beyond the pioneering work of Bemrose in 1898, and
Jessop in 1930.

The footpath followed a north-easterly direction and
encountered the post-mining landscape associated with
fluorspar mining of the Great Rake. This large fissure
vein was last worked in the early 1970s. The land
adjacent to the rake is surfaced with concrete being all
that remains of a fluorspar washing plant that produced
metallurgical grade fluorspar for use in the Sheffield
steelworks.

The party returned to Bonsall via Pounder Lane,
which crosses the Bonsall Sill. Plenty of evidence of
basalt (microgabbro) was present where it has been
used for the construction of field walls. The day ended
in Bonsall where thanks of appreciation were given to
the leader.

Noel Worley

REPORT

The Peak District GeoWalk

By Albert Benghiat and Martin Whiteley
https://peakdistrictgeowalk.org/

A users’ experience by Andy and Eileen Howard

Published on the Web on 1 January 2023, the Peak
District Geowalk is a long-distance circular walk
passing through some of the finest scenery in the Peak
District. The website explains how the local rocks and
geological processes have contributed to the landscape,
influenced our heritage and impacted modern day
living. The guide includes a clear introduction to basic
geological principles and the geological history of the
Peak District, aimed squarely at non-geological users.

The Geowalk is organised into 14 Sections that
join up to form a continuous walk of some 215 km
around the periphery of the Peak District National
Park. Individual sections vary in length from 11 to 20
km, each providing a moderately challenging full day’s
walk demanding a reasonable level of fitness.

Each Geowalk section is conveniently provided
in PDF format for printing or easy download onto
smartphones. The guides follow a familiar format,
including clear maps, precise waypoints with Ordnance
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Survey (OS) Grid References, narrative directions, and
well-written explanations of geological, biological, and
socio-industrial features of interest. For those using
the PDFs on their smartphones, it’s advisable to save
them for offline use, as mobile phone signals can be
unreliable along some sections. Alternatively, printing
the guides in A4 format and using clear plastic wallets
for waterproofing is recommended as a backup, in case
of phone battery depletion. The web-based platform
allows for easy route information updates, overcoming
the common issue of printed guidebooks becoming
outdated if footpaths change.

As a web-based guide, the Geowalk is designed on
the reasonable assumption that users can competently
use other resources on the web to find parking,
refreshments, public transport and accommodation.
Each individual section provides some basic logistics
information, but don’t expect to have your hand held —
working out how to access and complete these walks is
all part of the fun! To illustrate this, we tried out one of
the sections, firstly to review the geological information
and directions provided and secondly to give some
suggestions to other users on logistics.

Both of us are geoscience graduates and did our
mapping dissertations in the Peak District, though at
different universities and in different years. Eileen
mapped the Ashover area, [ (Andy) tackled the southern
Goyt Syncline area between Buxton and Leek. The latter
area is traversed by one of the walk sections (No. 6,
Upper Hulme to Flash, total length 16 km) so we chose
that one for this review. I did my mapping project in the
summer of 1978, so my memory of geological detail is
hazy, but I spent a full six weeks working in the area
and didn’t leave many stones unturned. I went on to
work as a geologist at the British Geological Survey
(BGS) for over 30 years, but Eileen left the profession
and enjoyed a long career as an accountant, and was
therefore able to put the non-technical narrative to the
test. We both enjoy fell walking, but prefer not to make
a whole holiday of it, so tackling the whole Geowalk in
one go was not for us. We prefer our walking in bite-
sized chunks, so our review recounts our experience
of tackling one of the longer sections as a stand-
alone walk.

Each of the 14 sections is essentially a linear walk,
not circular. So if you intend to do individual sections
as day trips, you have some pre-planning to do. While
using multiple cars can be an option for some, parking
is a challenge in the Peak District and the environmental
impact of increased emissions should be considered.
As a one car household, our initial plan was to leave
our car at Upper Hulme and use public transport to
return from Flash. Both villages lie close to the main
AS53 Buxton to Leek road, so we expected a reasonably
frequent bus service between those two towns. Wrong!
The last bus along the A53 stops at Flash at 3.10pm, so
we simply couldn’t complete the walk route fast enough
to catch it! We considered other alternatives to return to
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Upper Hulme, such as a taxi, hitching a lift or cycling.
After lots of poring over maps and failing to find the
keys for our bike locks, the option we eventually chose
was to split the section into two parts, then head off-
route and use the good footpath network in the area to
convert each of the two parts into a circular walk. We
then tackled each part on separate days, giving us two
Geowalks for the price of one!

Day 1. Armed with our downloaded PDF, and with
our smartphones loaded with the OS Maps App and
the BGS Geology of Britain App to help us off-route,
we parked up at Ramshaw Rocks near Upper Hulme,
the start of Section 6. We missed out Hen Cloud,
heading straight to The Roaches via Well Farm. From
there we ascended The Roaches ridge and walked
north-westwards along the crest past the tranquil and

ad i N R

Figure 2. A red-necked wallaby in the Five Clouds Quarry
below The Roaches. Photo: Andy Howard August 1978.
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Figure 1. Doxey Pool and
sandstone tors on the crest of
The Roaches. Local legend
holds that the Pool is fathomless
and haunted by a mermaid
answering to the name of Jenny
Greenteeth (not shown). Photo:
Andy Howard October 2013.

mysterious Doxey Pool (Fig. 1). The Roaches were
formerly famous for a colony of Tasmanian red-necked
wallabies that had originally been turned out into the
wild back in the 1940s by the owner of a private zoo at
Roaches Hall, now a luxury hotel. I managed to snap

Figure 3. Ochreous stream draining into a tributary of the
River Dane at Gradbach. The ochreous colour is due to
oxidisation of iron-rich mine water draining from old coal
workings in the Goyt Syncline area to the south. Photo: Andy
Howard August 2023.
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Figure 4. The River Dane tumbling over cross-bedded
Chatsworth Grit below the [8th-century ‘Silk Road’
packhorse bridge at Three Shires Head. Photo: Andy Howard
August 2023.

one of these while on my mapping project (Fig. 2), but
they are now thought to be locally extinct. After a picnic
lunch enjoying the spectacular views westwards across
the Cheshire plains from The Roaches, we continued
along the ridge to Lud’s Church, a natural chasm formed
along the backscar of a rotational landslip. Turning
castwards, we proceeded to the Wildlife Trust car park
at Gradbach. There we bailed out from the ‘official’
Geowalk route to take good footpaths back southwards
across the formerly mined Lower Coal Measures of
Goldsitch Moss (Fig. 3), and then back to our car at
Ramshaw Rocks. Total distance was 13.5 km.

Day 2. We started after lunch at the Gradbach car park,
taking the route north-eastwards along the Dane Valley
Way to Three Shires Head (Fig. 4) and then across the
moors to Axe Edge and Oliver Hill, both of which have
east-facing scarps offering magnificent views across
the White Peak. After stopping off for a refreshing
early evening drink at the New Inn in Flash (Fig. 5), we
returned to Gradbach via a 4 km downhill walk along
quiet country lanes, passing the farm where I stayed
while completing my undergraduate mapping project.
Total distance was 11.5 km.

Regarding navigation, the narrative information on
Section 6 proved to be very clear and up to date. The
route map was useful for planning but the base maps
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are not OS, so using a separate OS Map or the OS
Maps App is strongly recommended, especially on the
more remote routes. Each section also includes a BGS
geological map with the walking route and waypoints
superimposed, which helps considerably to highlight
the rock formations traversed en route. The geology
is clearly explained at a non-technical level that is
accessible and inspiring to non-specialists and backed
by some excellent photography and illustrations. If,
however, you add your own sections into the route
you will have to manage without the geological
explanation. Perhaps the best compliment we can pay
to the educational quality of the narrative is that it really
does help to train your eye and, when without it, read
the landscape for yourself.

Figure 5. The New Inn at Flash, the highest “village pub’in
England. Photo: Andy Howard August 2023.

The authors conclude their guide with the statement
‘Walking, after all, is simply a form of enjoyable
exploration and this website attempts to provide
guidance, rather than prescription’. The guide
certainly achieves this objective and, having tried one
of the walks and customised it to our own tastes and
abilities, we are looking forward to trying out the other
13 Sections. There is plenty more exploration to keep
us going for several more summers!

Andy and Eileen Howard
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