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Chairman’s Notes Spring 2018

John Crossling

Once again, our members have been very busy on a variety of projects for the Group. Peter Bland
has just completed our latest Geology Trail – this one, around Solihull, was available at our last evening
meeting.
While on the subject of our last meeting, I must make a special mention of Jordan Bestwick. Jordan
was a recipient of one of our Holloway Awards which he used to further his PhD research into the diet of
pterosaurs. Not only did he give a fabulous talk, he also explained how he had been bringing his work to a
much broader audience of the Yorkshire Rock and Fossil Show over the last couple of years. Large numbers
visited his stand and it just goes to show how much impact the money from the Holloway Bequest can have.
Elsewhere in this newsletter there is an article on the Brandon Wall by John Ball and a report on the
Durham field trip. In addition, David Gosling has written a piece on the deposits at Berry Head. Following
on from this David has, together with Professor Hart of Plymouth University, an article published in
‘Geoscience in South-West England’ - Further thoughts on the sandstone ‘dykes’ and head deposits of Berry
Head.
I would personally like to thank all our contributors to this newsletter and to those who organise the
activities of our Group – you are vital to the future of the Group. I would like to encourage other members
to write short pieces for future newsletters. You don’t have to experts in geology – just tell us about your
experiences on the field trips or your enjoyment (or otherwise) of the talks. A personal touch is always
interesting, and we even let you use a pseudonym if you want!
As the nights very slowly get lighter, our thoughts start to turn to our outdoor activities and, in
particular, we have been informed about GeoWeek (5th – 13th May). There is a copy of the flyer about this
on page 28 of the Newsletter. We are looking for ideas that are not too difficult to organise and that could
take place in different places at the same time. Running our Geological Trails or perhaps setting up an event
with the National Trust to give tours of the building stones of their local houses, all on the same day at the
same time, and get some high-profile publicity are some ideas we have. If you have anything to add please
contact myself or one of the management team.
We look forward to hearing from you.
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Permian Permutations:
Durham September 2017

Brian Ellis

Introduction
Within Warwickshire our experience of Permian sediments is in the Kenilworth area where both
sandstone (Kenilworth Sandstone) and mudstones (Ashow Formation) underlie the town. WGCG has
conserved and interpreted an outcrop of the sandstone in the old railway cutting (Local Geological Site 97).
The mudstones were the basis of the now defunct brick industry, formerly in the Cherry Orchard area.
Kenilworth Sandstone can now be best seen in the ruins of the castle and the abbey (see our Old Kenilworth
leaflet). These rocks are terrestrial, deposited by intermittent, flashy rivers or in temporary lakes in semiarid conditions. We associate these conditions with our area being located within the Supercontinent
Pangea.
Our visit to Durham took us into rocks deposited in a very different environment. We were looking,
almost exclusively, at marine sediments – the Magnesian Limestone and evaporites, which date from about
258 – 264 million years ago. This is a reminder that Pangea had a marine counterpart (named Panthalassa),
as the whole Earth was not continental. In the Late Permian there were marine transgressions from this
ocean on to the margins of Pangea. One, the Zechstein Sea, stretched from the eastern part of Durham,
with an extension through Yorkshire, Derbyshire and Nottinghamshire, across what is now north Germany
and beyond

A second, smaller and later transgression (the Bakevellia Sea) occupied much of what is now the Irish Sea
Basin and the coastal area of Cumbria at St Bees Head.
4
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The Zechstein Sea
The Zechstein Sea was shallow, probably never more than 300m deep and was separated from the
ocean by a barrier, making it a semi-enclosed basin. The climate was arid. The combination of these
conditions had consequences for the subsequent geology. There were high rates of evaporation which led
to the shrinkage of the sea to below the depth of the connected ocean. The basin only refilled when the
barrier to the ocean was breached. This cycle repeated five times and is reflected in the depositional
sequence in Durham. Secondly, as evaporation decreased the sea volume, the water became increasingly
saline. This had two effects: the deposition of gypsum in association with halite and anhydrite; and the
conversion of the limestones being deposited into dolomite with the penetration of magnesium into the
calcium carbonate, hence the name Magnesian Limestone. There is field evidence of the transgression of
the Zechstein Sea on to the land. Beneath the Late Permian rocks, Lower Permian wind-blown desert sands
are preserved – the Yellow Sands – which date from about 285 million years ago.

Photo credit: Mike Allen
Variations on the limestone theme
These sands are overlain, unconformably, by the lowest rocks of the Magnesian Limestone
succession, which was the main object of our two-day exploration. So how is it reflected in the geology on
the ground? What was most striking is the number of variations on the Magnesian Limestone theme. Of
the ten or so sites visited, few showed the stratified, bedded and jointed structures that most of us have
come to expect of sedimentary exposures.
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The

quarry

below

the

Penshaw Monument (NZ335541)
was an exception. Here there were
several faces of well bedded and
jointed creamy-yellow Magnesian
Limestone, which I would have
called typical from my knowledge of
the rock in East Derbyshire.

Photo credits: Brian Ellis

But the exposures along the cliffs at Blackhall Rocks (NZ470393) [below left] showed different characteristics.
Bedding was much less obvious and was disrupted by mound-like structures called stromatolites [below right], which
are evidence of shallow water tidal conditions where the calcareous mud was bound together by algal growth visible
as darker lines within the sediment.

We soon began to recognise another disruption to regular bedding. There are many locations where
sedimentation has been affected by sub-marine slides, some of which are the result of tectonic activity contemporary
with deposition (probably related to crustal stretching during the Permian, associated with the early stages of the
breakup of Pangea). The slides come in many forms but always consists of slumped parent material, in the example
here [below] consisting of rounded clasts.
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In the lowest cycle of deposition there is evidence of a different sedimentary structure in the Ford
Formation - a wedge–shaped, barrier reef. This is a large feature, up to 100 metres thick and 5 kilometres
wide, superbly, if rather inaccessibly, exposed at Claxheugh Rocks on the south bank of the River Wear valley
in Sunderland (NZ 360575) This is not a coral reef but an algal mat/mud combination with populations of
bivalves and bryozoan.

Bryozoa translates as ‘mossanimals’ and are colonial animals
with a box-like calcite skeleton
housing individual animals
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Some of us were successful in collecting examples in a more accessible but no less dangerous
roadside outcrop at Hylton Castle road cutting (NZ 360588), across the river from Claxheugh Rocks.

Photo credit: Mike Allen
Yet another process contributes to disrupting regular deposition sequences. As described earlier, the
saline conditions in the arid, semi-enclosed Zechstein Sea led to the deposition of evaporites - gypsum
(CaSO4.2H2O), anhydrite (CaSO4) and halite (NaCl). There are some post-deposition structures which relate
to the later dissolution of these salts. The voids which resulted are filled by slumped and squeezed material
moving down from the overlying strata, again occurring in a variety of forms.

In this
Seaham

example at
(NZ432498)

the material at the
bottom of the cliff is the
clay fill representing
the residue from the
former evaporites
.
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Even more striking is an example at Carley Hill quarry (NZ384592) where a whole bed of the Roker
Dolomite has been tilted en bloc when the underlying evaporite was dissolved.

Photo credit: Larry Wooding
But I have left to the end of the Permian permutations what to all of us on the trip was the most
unexpected, difficult to explain and visually and aesthetically striking phenomenon we saw. Again, it relates
to processes bringing changes to the original Magnesian Limestone. At some unknown post-Permian time
the dolomitic limestone underwent ‘de-dolomitization’ and reverted to calcium carbonate limestone. The
loss of mass caused by the removal of the magnesium from the limestone was yet another cause of
widespread slumping (photo below), but this was not the eye-catching feature.
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The chemical changes produced a variety of new sedimentary structures as recrystallization took
place. While the individual shapes produced are on a small scale, they packed together to produce new beds
of limestone, some of which, rather remarkably, were quarried as building stone. Only photographs can
illustrate the variety of forms we saw and wondered at.

Photo credit: Mike Allen
Regrettably there has been little or no research on the details of the microchemical processes
resulting in these forms, nor is there any prospect of any.
Thanks to Lesley Dunlop for arranging the itinerary, producing a very useful booklet and
accompanying the group on Saturday, to Carl for being with us on Saturday and to Eric (ex BGS) for leading
the visit on Sunday – and for their patience in dealing with the many questions the sites provoked. Thanks
also to Julie Harrald for dealing with the logistics so thoroughly and booking us in to the friendly and
conveniently located Kings Lodge hotel.
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Geology wall at Brandon Marsh Nature Reserve
John Ball

As I volunteer at Brandon Marsh I agreed early in 2017 to monitor the geology wall. This involves
keeping the wall free from unwanted ephemeral and ruderal vegetation that are regarded as weeds. These
have mainly been removed from the base of the wall.
However, it is essential to allow the wall to develop as if it were a natural geological feature such as
a cliff or crag. To this extent, algae, mosses, lichens and other non-vascular vegetation should be encouraged
to grow. To date green algae are growing well on the red sandstones, both Permian and Carboniferous and
on one or two buff sandstone pieces from the Warwick member of the Triassic (Bromsgrove) Sandstone
formation. Other stones and bricks do not appear to be supporting vegetation.
Some inorganic chemical changes are beginning to happen. The Blue Lias limestone blocks are
starting to oxidise around their edges, in some cases giving a pale yellowish tint to the otherwise grey-blue
colour. The Carboniferous fossilised tree trunk has developed beneath it a rusty surface deposit that covers
some blue bricks manufactures from Coal Measure mudstones. Presumably the tree trunk is rich in ferrous
compounds, possibly including pyrite (ferrous sulphide), that have leached out and oxidised as ferric oxide
hydrates. This deposit is not particularly attractive but is an essential part of the weathering process.
The blue bricks, referred to above, substitute for coal. Since coal has the property of fracturing easily
and weathering rapidly in rainy conditions it was decided that it would be unsuitable to be included in the
wall. Originally coal, supplied from Daw Mill by the then UK Coal plc, was featured in the rock garden in the
sensory area. When that area was redeveloped the coal was removed. Some coal, along with some other
rock samples, has been relocated at the end of a short existing wall in the new Sensory Garden under the
eaves of the barn and protected from the weather. Moreover, it is located directly below the perspex display
board that gives a list of firms and individuals who made the Sensory Garden possible. The Garden is
designed not to have labels, so the coal samples are, as yet, unidentified.
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David Gosling

Tor Bay in South Devon is open to the east and is approximately 4.5 miles wide between Hope`s
Nose in the north and Berry Head in the south. Torquay is at the north end followed by, working south along
the coast, Preston, Paignton, Goodrington, Churston and Brixham.
My wife and I have been staying in Brixham twice a year for most of the last ten years, giving me
lots of time to look at, and try to understand, the complex geology of the area - especially the geology of
Berry Head.
Berry Head is a Devonian (416–359 Ma) limestone headland, a Site of Special Scientific Interest
(SSSI), and a National Nature Reserve within the English Riviera UNESCO Global Geopark. Seen from the air,
(Image 1) it is a spectacular feature about 190ft/60m above the sea. It has been extensively quarried.

Image 1. Berry Head from the N.E. [reproduced with permission of the English Riviera Geopark Organisation]
The main geological interest is to be seen from the lower level within the quarries that ceased
operation in the 1960s. The concrete quay was used for shipping out the quarried rock. It was at the east
end of the quay that I came across the interesting deposit marked X-X in Image 1.
Image 2 was taken from the road down to the quarries and quay and shows the deposit 'X' beyond a
wall at the end of the quay area.
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Photo credits:
David Gosling

Image 2. General view of the quarry faces from the access road seen in Image 1.
An interesting feature, with many examples visible on the walk down the road to the quay, are the
numerous fissures, filled with presumed Permian sandstone. See Images 3&4.

Image 3. ‘Neptunian dyke’

Image 4. ‘Neptunian dyke’ with mineralized margins

These have been described as 'Neptunian dykes' (Richter, 1966, 1968) and some have the added interest of
marginal mineralisation as in Image 4. (Note hammer for scale)
13
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At the seaward end of the headland lies the section which is the subject of this article. Images 5 – 8,
passing progressively right to left, west to east, along the deposit shows the main features and especially the
large range of material sizes, from coarse sandstone and gravel up to substantial limestone and red
sandstone blocks. See at the left edge of Image 8.

Image 5. Thickest part of the succession showing variations in grain size.

Image 6. Sub-angular clasts within the deposit.
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Image 7. Evidence of weak cross-bedding within the deposit.

Image 8. The red deposit overlapping onto the limestones of the Berry Head Formation.
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In November 2016 I wrote to 'Down to Earth: Fieldwork Forum Q&A', with two photographs, asking
for help in identifying the age and source of the deposit. I noted: " ... the deposits appear to be fluvial, with
layers of compacted red sand and containing different sizes of coarse sandstone and clasts up to quite
large items - up to 15cm in the top layers. Most of the clasts are sub-angular and have, therefore, not been
subjected to lengthy transport." Down to Earth unfortunately omitted the main photograph of the deposit
and it was 6 months before the article was re-published. During that time, I visited Brixham again and then
wrote to the Chair of the Devon RIGS Group; Professor Malcolm Hart of Plymouth University, asking for
some answers from local experts. I enclosed a set of photographs and made these four observations:
1.

The deposit is predominantly red (Permian?) sand. I`m aware of the red pipes in the limestone in the
area but it seems a much larger source may have been necessary.

2.

There are several rapid changes in the deposit, with 'sudden' changes in the sizes and abundance of
the grit/gravel clasts.

3.

The content is generally angular, suggesting minimum time in water and surely no wave action?

4.

Am I correct in thinking this deposit is 'recent' i.e. associated with the Pleistocene ice advances and
retreats?

I was delighted to receive a quick response from Malcolm Hart, suggesting that we could meet at
Berry Head during my next stay in Brixham. We duly met on 4th October 2017 and, after getting to know
each other over a snack lunch in the Berry Head Guardhouse Café, walked down to the quarry area. We
spent an hour viewing and discussing (me mostly listening!) the various features of the Devonian limestones,
the 'Neptunian dykes' and the red deposit that had attracted my attention.
We noted that the deposit was probably much more extensive, westwards, before clearance for the
large area of concrete. Traces of the deposit are visible at the quay edges, Image 9, and more markedly
towards Shoalstone Beach, Image 10.
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Image 9. Contact with the Brixham Head Limestone Formation.

Image 10. View west towards Shoalstone with the red deposit forming
a marked break-of-slope above the sea cliffs.
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A response to my letter to Down to Earth came from Chris Papham, who unfortunately had seen only
Image 2, and not the re-issue in Issue 99 with the image of the subject deposit. Chris` response therefore
concentrated on the source of the red sand which is seen in the 'Neptunian dykes'. The full response can be
read in Issue 99, page 30 and is too long to include here. A very brief extract suggests the source as the
Permian mountain chain above what is now Dartmoor and which '... was eroded in a tropical desert
environment, flash floods carried debris out over what is now Tor Bay, creating an environment akin to wadis
seen in modern day deserts.' And Chris further wrote: 'The clasts are predominately limestone often with
fossil corals and tend towards angular with, as Mr Gosling observed, rough surfaces suggesting a local origin
and little transport in water ... '.
Malcolm Hart is of the firm opinion that the deposit shown in the images above is generally described
as Head in S. W. England. These deposits were formed under periglacial conditions during the Pleistocene.
Head is often recorded around the coastline of S.W. England between sea level and ~35 m OD. The view in
Image 10 is quite characteristic of Head, blanketing the slopes of low cliffs and often forming a marked breakof-slope in the cliff profile. He has noted in 'Further Thoughts on the Sandstone 'Dykes' and Head Deposits
of Berry Head', 13 October 2017, that:
' ...... in the old quarry and along the coastline behind Shoalstone Beach are a series of Head deposits,
overlying the irregular surface of the underlying limestones. These contain layers of fine, brecciated
limestone, unlithified sands and occasional layers with large angular blocks. Also incorporated within the
Head deposits are large blocks of the 'dyke' material, some of which contain the mineralised margins of the
'dykes'.'
In conclusion, my part understanding is that the large amounts of sand which subsequently filled the
fissures in the Devonian limestone (416–359Ma) originated in the Permian period (299-251 Ma) as
sandstones from the folded Variscan structures across S. W. England, some of which outcrop in local area.
This was the source material for the Pleistocene (1.6-0.01Ma) Head deposits in the Tor Bay area.
I do however have one large gap in my understanding. Where was the reasonably local source of the
red sand, now in the Head deposits? There is now no visible large source, either above or locally adjacent to
the deposits featured in the images above. The volume of sand in the fissures seems hardly adequate.
My sincere thanks go to Professor Malcolm Hart of Plymouth University, and the Devon RIGS Group;
and to Down to Earth/Chris Papham.
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Reports on Two projects supported by Holloway
Bursaries 2017
Here are extracts from reports on two projects which illustrated different aspects of the work
supported by the Bursaries. Kaiqi Li and Charlie Feighan are from the Geology Department at Birmingham
University. Rather than undertaking a conventional mapping project they worked in two quarries mapping
faces and learning the associated techniques in an extended period of work experience. The quarries have
been anonymised in this edited version of their work. Kathryn Lawrence is a student at Camborne School of
Mines. The extracts from her report have been selected to illustrate different ways in which the bursaries are
spent as well as the opportunities they afford to map in an area of spectacular landscape, which at the same
time present considerable practical challenges.
The editor spotted a novel way of using Bursary money in a report from Rory Denton on mapping in
the Okanagan Mountains of British Columbia in Canada, which would have pleased Rob Holloway – the
purchase of “a canister of bear mace per person – a precaution required due to studying in bear country……
An incident involving the accidental piercing of a mace canister during a fall down a cliff also meant that a
second canister was required to be purchased.”

Industry-Led Mapping Project

Kaiqi Li and Charlie Feighan

Allocation of Bursary
Field notebook

£20.00

Details of how the £250 WCGC Rob Holloway

Buxton to Liverpool return train tickets (x4)

£92.00

Bursary contributed the costs of the 6 weeks
Geological Mapping Project.

Petrol used to and from quarry (6 weeks)

£65.00

Stationery

£20.00

Rucksack

£40.00

Weather writer

£25.00
Total
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Mapping Project Time Sheet
A brief time sheet showing how time was allocated during the 6 weeks Industry-Led Mapping Project

QUARRY 1
Week 1

Week 2

▪
▪
▪
▪
▪

Week 3

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

QUARRY 2
Week 4

Week 5

Week 6

▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

Introduction to Quarry 1
Marking of sampling borehole locations for drilling (week 2)
Independent mapping of structures observed from main quarry floor
Independent mapping of North West side of main quarry
Independent mapping of structures focusing on the intermediate and
top most bench of quarry
Introduction to LSS software
Further marking of sampling borehole locations for drilling
Observing onsite drilling
Sample reduction of samples obtained from drilling
Digitising mapped structures onto LSS
Independent mapping along public footpath along top of the South
West side of quarry
Re- mapping of quarry at 1:2500 Scale
Small scale sample reduction of borehole samples
Project progress review with industry Stuart Rae (project leader)
Independent mapping of areas next to quarry offices and plant
Revisit problematic North West corner
Project sum up with Andy Flanagan (quarry manager) and Stuart Rae
(industry project leader)
Quarry 1 Project Review with Samuel Lawrence (industry project helper)
Introduction to Quarry 2 – Logistics and General Safety within quarry
Independent Mapping of A-Lift
Independent Mapping B-Lift
Independent Mapping E-Lift
Independent mapping of D-Lift at Quarry 2
Office day at inking in Quarry 1 field map
Mapping at Quarry 1 using EM31 (geophysical equipment)
Ground resistivity data collection using EM31 at Quarry 1
Introduction to MOVE and SURPAC software
Independent mapping of C-Lift
Independent mapping of F-Lift
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Professional Development as a Geologist (Kaiqi Li)
The 6 weeks Industry-led Geological Mapping Project with TARMAC has given a real insight into why
geologists are required in the aggregates industry. There are several main aspects of the project that have
contributed to the professional development of myself as a geologist.
Firstly, working alongside with an industry partner has further developed my time management skills,
as there are often time constraints to quarry access. As the mapping project was heavily field work based, it
was key to pre-set aims and objective for each day to ensure the end goal can be reached. This is because
field work time can be lost due to poor weather or inaccessible quarry.
Being flexible and working alongside with the project leader and quarry manager was essential as
there are often changes onsite whereby access cannot be granted to the quarry. Thus, having other work
planned as a backup ensures that time is not wasted.
This project allowed the practice of skills learned at university in the working world. Within academia,
it is important for field data to be well presented and recorded in high detail. Moreover, industry focuses on
the aims and objectives of the project and the importance is to cover everything within the restricted time.
This is because all field data gets digitised in industry therefore the presentation of data recording is
insignificant.
Overall this project has helped me to develop as a geologist in industry; enabling me to apply skills
learnt at university to the real working world. It had further enhanced my communication, team work and
time management skills as I was exposed to various people with different educational backgrounds during
the 6 weeks.
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EM31, a piece of geophysical equipment that measures the ground resistivity was used on the quarry
floor at Quarry 1. It was hypothesised that the reading given by the EM31 would spike when it is above a
fault because metalliferous content levels is thought to be higher. The EM31 was carried and readings were
taking in a line perpendicular to the fault plane. A small change in the reading was identified near the fault
plane. Though this small change in resistivity was not significant enough to be useful as the readings were
not at a degree of precision where a graph can be plotted.
Four drill lines of boreholes were drilled to obtain samples for geochemical analysis. The lines of
boreholes were drilled perpendicular to faults with the aim to identify the zone of chemical influence of the
fault to the surrounding limestone. It is hypothesised that as distance away from the fault plane increases,
the metalliferous content present decreases. During sample reduction, significant colour difference of
samples can be identified. Samples on or very close to the fault plane were darker in colour (higher in
metalliferous content) when compared to samples further away from the fault plane. This supports the
hypothesis, however the full geochemical results have yet to come back from TARMAC’s Laboratory

Professional Development as a Geologist (Charlie Feighan)
Although time management is an important factor of any mapping project, this mapping project, in
particular, has required very good time management skills which I have developed further as a result.
Specifically at Quarry 2, as this is a very active site, with lots of heavy plant equipment in operation 24/7, we
were only given a limited time to map the faces on each lift as the quarry manager had to cordon off the
area we were in for health and safety reasons. This meant that we had to be extremely efficient when
mapping the faces in this quarry, in order to record enough information on the structures present. As a
result, we often had to prioritise certain areas of more complexity to ensure that we collected the required
information within the allotted time – something which we had not yet been exposed to. Although at times
stressful, this aspect of the project proved very useful as with any industry there are always deadlines to
meet meaning that efficiency and time management while not compromising on quality of work is
paramount.
22
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Finally, another aspect of this industry-based geological mapping project, in particular, which has
contributed to my professional development as a geologist is use of software. For both Quarry 1 and Quarry
2, LSS was used to digitise mapped structures onto a computer version of the quarry surveys. A 3D version
of Quarry 1 was also viewed on an existing PointCloud survey of the site, which was analysed to aid field
observations made of structures in the quarry. Surpac software was also used to digitise 2D fault planes from
field mapping into 3D planes so that they could be viewed from many different angles.

Purpose of mapping project (Charlie Feighan)
As this was an industry-based geological mapping project, the project had a more applied focus,
although the aim was still to map (in this case face map) the geology of a set area. In this case, the mapping
areas comprised two Carboniferous limestone quarries on the edge of the Peak District, near to Buxton. The
fieldwork was therefore divided into two halves with three weeks spent mapping Quarry 1 and three weeks
mapping Quarry 2. The aims of each quarry were slightly different, however the focus for both was more on
structures than the lithologies present, as Quarry 1 is all one lithology and Quarry 2 has two.
Stratigraphic table summarising the geology of the mapping area, with the two units of focus highlighted.
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Quarry 1 is affected by various faults, which act as conduits for fluids which travel along the fault and
into the surrounding limestone (The Chee Tor limestone) affecting the chemical quality of the stone). This
‘zone of influence’ of the faults would then be quantified through geochemical sampling from several rows
of 3m deep boreholes made perpendicular to the interpreted fault planes in the quarry. The geochemical
results would then be analysed, with a predicted rise in impurities such as MgO with increasing proximity to
the faults. This information was important to know as the purity of the limestone is particularly significant in
this quarry. The focus at Quarry 2 was also fault mapping, in addition to determining the boundary between
the two lithologies present in the quarry – the Chee Tor Limestone and underlying Woo Dale Limestone (see
below).

Geological setting
The geology of the Peak District is complex and spans from around the Mid-Ordovcian through to the
Quaternary and Recent although the area of focus is predominantly Carboniferous, specifically Mississippian.
During the time of deposition, the region was separated into a separate shelf and off-shelf province (see
table 1). The geological units of focus for the mapping project were the upper Chee Tor rock (CT) which is
part of the Bee Low Limestone Group (BLL) and very high purity, therefore has a wider range of uses such as
in the manufacturing process and the Lower Woo Dale Limestone (WDL), which has a more variable
chemistry therefore is more suitable for aggregates in cement (see table 1). Both of these units are thought
to have been deposited on the shelf province, which was a warm, shallow carbonate sea.

Main findings
As previously discussed, the lithologies of each quarry were not the main focus due to the lack of
different units present. In addition to this, it was not possible to get close to the quarry face due to health
and safety regulations, meaning that lithological descriptions had to be done from nearby outcrop on the
quarry floor, which was quite limited. This also meant that all structural measurements had to be taken away
from the face, therefore they were ‘apparent’ not ‘true’. Despite these limitations, prominent features were
still clear even tens of metres away from the face, so these could be mapped.
The most geologically complex area of either quarry was in the NW corner of Quarry 1 (see figure 1)
which was interpreted as a thrust duplex, with six thrust faults appearing to propagate into the corner. The
thrust faults seem to have been succeeded by two prominent beds, which unconformably overlie the faults.
What was interesting about the beds were that some of the thrusts terminated against the first bed, whereas
others propagated through the first bed and terminated against the second bed, which can be seen in figure
1. From this it was interpreted that the strength of the beds is likely to vary laterally, meaning that some
thrusts were able to fracture the weaker areas of the overlying beds.
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Figure 1. Comparison between photograph and PointCloud Survey on LSS 3D Vision for the thrust duplex in
the NW corner of Quarry 1. PointCloud Survey was a useful tool for picking out structures seen in the field
more clearly.
In addition to face mapping, geochemical sample collection (previously discussed) and remote
sensing was also carried out at Quarry 2. The geochemical samples from the boreholes were reduced from
dustbin size to curry tin size by a process known as riffling (see figure 2). This process allowed the sample to
be reduced to a small size for subsequent lab analysis whilst also ensuring it was representative of the whole
borehole. Although the results from analysis have not yet been received, it is expected that a significant
chemical change will be seen in areas closest to the proposed faults in the quarry.

Figure 2. Summary of geochemical sample collection, from initial marking of drill sites, to drilling, and
riffling of samples down to curry tin size.
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Field mapping project at Aliaga in Spain

Kathryn Lawrence

I am very grateful for having received funding (£250) from the Warwickshire Geological Conservation
Group; it has been an important factor in helping provide equipment and support during my summer
mapping project to Aliaga, Spain. The majority of the award funded equipment, as shown in the table below.
Due to the weather, waterproofs were less vital so funding went towards suitable footwear for the rocky
and steep terrains of the Aliaga area. It also provided funding for a rucksack, mapping board and notebooks
needed to carry out the project. The mapping board was very useful when working on the fieldslips which
make up the 15 km2 mapping area. It will continue to be used in future field trips, such as the field trip to
Southern Spain in 2018. The notebooks are a necessity and provide a means of describing rock outcrops in
the field. The remainder of the award went towards subsidising flight costs to and from Zaragoza, Spain.

Walking boots

£99.12

Rucksack

£24.99

Mapping board

£24.95

Waterproof notebooks

£55.87

Flights

£101.98 (£45.07 of which was funded for)

Table 1. Expenditure for the Summer Vacation Project, provided for by the Holloway Award.
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Finally, thank you for your time and funding, the support has been greatly appreciated. I will continue
to develop my interest in geology through my third and fourth years at university and beyond.

Logistics and the challenges of working in difficult terrain
Transport to Aliaga involved a flight to the city of Zaragoza in NE Spain, a local hostel was booked for
the night and the following afternoon a coach journey took the group to Aliaga. Aliaga is a small town with
a population of 348 (Ine.es, 2017). Hostels are available in the area but due to the length of time it would be
needed it was decided that renting wooden cabins would be more suitable. The cabins are located on a
campsite a short walk from the local shop, food is also sold at the campsite and at a local café. They are also
in an ideal location for mapping, no method other than walking was needed for transportation throughout
the mapping area.
There are a few main roads which run through the mapping area, providing more accessible routes
to outcrops at further distances. River walkways also provide much needed shade and paths to most regions
of the area. The NE and SE section of the mapping area has some very steep and high terrain, up to 1400 m
above sea level. Routes found during reconnaissance mapping were vital to accessing most of the outcrop
in these areas. The southern outcrops were also very steeply dipping in places making access difficult. The
NW area consists of an almost 2 km wide anticline, terrain is high towards the outermost limbs but can be
accessed from paths or animal tracks. The SW consists of two main thrust zones, each accessed by road and
hiking. In general, the terrain was hilly and almost mountainous. Conglomerate deposits created large areas
of loose rubble, making access difficult, but paths could be used in some places. Vegetation was dense and
harsh in places, but could be used to infer bedrock geology, apart from large areas of farmland that are
common across low lying areas.
The climate was generally very hot, reaching up to 31°C at midday. Forested areas provided some
cover, but at times where little shade was available often the working day would be split into two to avoid
the midday sun. After several days of heat, it was common for thunderstorms to occur, where work would
be undertaken inside the cabins. Exposure was very good throughout the area, steeply dipping beds meant
access to the underside of beds as well as the top. Farmland did mean that there were areas with little or no
exposure.
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GeoWeek Flyer

Dear Geoscience Colleague,
GeoWeek, Sat 5th May - Sun 13th May, 2018
Following our recent survey for the best week next year to undertake a nationwide geoscience outreach
initiative, and the best name for the initiative, the name of 'GeoWeek' and the dates of Saturday 5th May
to Sun 13th May, 2018 have been chosen. The strapline of 'Active geoscience week' has been added
too.
Our initiative seeks to introduce as many members of the public to geoscience as possible, mainly through
outdoor activities such as urban, rural or coastal fieldwork. So, we hope you or your group will set up a field
visit during the nine-day 'week'. Different strategies you might consider include:
•
•
•

•

planning a 'normal' geoscience fieldtrip locally;
planning a 'normal' geoscience fieldtrip locally - but also making some of the sites into Earthcache
sites, for others to enjoy later;
stationing people at a number of sites of geoscience interest in the area, and giving members of the
public a map and a 'passport' to help them to find, and find out about, as many of the sites as
possible;
your own innovative strategy.

Whatever you decide, please let us know, to help us to monitor and research the activity around the
country. With your help, we may be able to emulate the Spanish Geolodays initiative that takes 10,000
members of the public on fieldwork on one day each year!
Please note that:
• GeoWeek does not carry any funding.
• Please ensure that your activity is insured, either by your institutional insurance or through the
Geologists’ Association insurance scheme.
• If your fieldtrip is to a distant site, you or your organisation will have to cover transportation costs.
• Please use the GeoWeek logo in your publicity, and publicise your event(s) as widely as possible.
• We see 2018 as a pilot year, and hope our learning through this pilot year will boost the initiative in the
years ahead.
With thanks and best wishes,
Chris King and John Stevenson, the Earth Science Education Forum (www.bgs.ac.uk/esef/)
(Chris: chris@earthlearningidea.com; John: esefew@gmail.com) .

WGCG members should contact any committee member
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WGCG Committees and Working Groups 2017/8
Management Committee
Trustees: John Crossling (Chair), Roy Johnston (Honorary Secretary), Jim Watts (Honorary Treasurer);
Max Down, Brian Ellis, Frances Morley, Peter Howden, John Hyatt, Roger Pinkney.
Invited to attend: Jon Radley (Warwickshire Museum); a representative of Natural England.
Trustees are elected by members and then confirmed at the AGM.

Conservation Sub-Committee
Max Down (Chair), John Crossling, Peter Band, Mary Berry (Natural England), Martyn Bradley, Rachael
Chambers (LGS Officer), Brian Ellis, Phil Henser, Jon Radley, Paul Stevenson.
Education Sub-Committee
Mike Allen (Chair) Ian Fenwick, Julie Harrald (secretary), Chris Hodgson, Mu Johnston.

Outreach Group
Brenda Watts (Chair), Nigel Harris, Peter Hawksworth, Frances Morley (Schools projects), Ben Steer,
Adrian Wyatt: [Supported by Norman and Esme Dutton - schools projects].
Holloway Bursaries
Two people are needed to maintain contacts with partner organisations, currently - Brian Ellis, and a
vacancy.
Publications
These are organised and edited by Brian Ellis; groups come together as needed for individual publications.

All sub-committees and groups welcome members to become involved in planning and helping run
activities.
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WGCG: 2018 Summer Field Trip Programme
(Interim Details)
Date

Time

Place

Saturday 21st April

all day
9.30am – 3pm

Shipston-on-Stour

Details

Led by Dave Kennett & Hugh Jones to look at both
brickwork and building stones. Introductory talk
from a brickwork expert followed by a town walk,
possibly with lunch out.
Wednesday 9th May
evening
Kenilworth Cutting
Led by Ian Fenwick
follow-up to last year's walk at this location
th
w/e 18-20 May
Fri-Mon
Scarborough
Led by Brian Ellis, Ian Fenwick, Mike Allen
Royal Hotel
to include Robin Hood's Bay / Ravenscar, Filey
also a visit to the Rotunda Museum
Jurassic & Quaternary Geology
Brigg and nearby glacial features.
Saturday 9th June
all day
Berkswell
A landscape walk led by Brian Ellis. This will be a
start 11.00
near Meriden
joint meeting with RGS, whose members have
priority booking, but we do anticipate a good
number of spaces being available for WGCG
members.
Wednesday 20th June ? Evening
Wolston Clay Pit
Led by Brian Ellis, Ian Fenwick.
(date TBC)
Burton Hastings
Quaternary clay deposit.
st
*Saturday 21 July
all day
Ecton Copper Mine
Led by Ecton Educational Trust staff.
Manifold Valley
Ecton mine was formerly the largest copper mine
between Hulme End
in the world. The visit includes underground and
and Wardlow
hillside tours and “mining-related” indoor
activities.
*Saturday 18th
all day
Wooton Wawen
Led by John Crossling and others.
August
Details to follow, but the plan is to include
archaeological and botanical interest.
* these two event dates may be swapped around; Ecton are holding both dates open for us until the Wooton Wawen
date is confirmed.
w/e 7-9th September Fri-Mon
Lake District
Led by Dr Simon Drake, Birkbeck College, London.
Coniston area
We will examine the Borrowdale Volcanics and
the Ordovician / Silurian boundary rocks
and landscape development.
Participants will be required to arrange their own
accommodation but it is hoped to arrange a group
dinner on the Saturday, and possibly the Sunday,
evenings. To allow time for participants to book
accommodation early in this popular location,
registration documents will be sent out earlier
than usual – do look out for them during February.
Wednesday 26th
evening
Warwick Museum
Led by Jon Radley
September
A look behind the scenes since refurbishment of
the museum.
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