














LINKING GEO- AND BIO-DIVERSITY
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conservation agencies on the peninsula have reintroduced grazing using native rare breeds
wherever possible. Visitors have been treated to the company of Soay sheep, Shetland and
Exmoor ponies as well as Highland cattle, all gradually munching through thickets of gorse,
bracken and blackthorn. Botanists have been delighted to see rare plants return to classic
locations, long-lost rocky outcrops are now accessible and views from the coastal path are
even more spectacular.

Long-term monitoring

Last June saw a mass influx of volunteer recorders onto the peninsula as part of the Long-
Term Monitoring Network (LTMN). It contributes to a wider UK network of monitoring sites
known as the Environmental Change Biodiversity Network (ECBN).

As Helen Michell, Natural England’s Lead Adviser for the LTMN explains: “The Lizard - with
its unique climate, geology, flora and fauna — has been monitored for centuries and so was an
obvious choice for inclusion within the Long-term Monitoring Network. The systematic
collection of data on climate, air pollution, soils, vegetation, birds, butterflies and land
management on The Lizard will be compared with data collected from other coastal
grassland and heath sites around England. The Lizard NNR is one of 27 monitoring sites
across England currently within the network, which will be expanded to 40 sites by 2015. We
hope the project will enable us and others to track and explain over the coming years the
impacts of environmental change on this very special area of the country, as well as on the
overall biodiversity of England.”

Earth scientists already have considerable experience of understanding long-term changes in
world climates as continents have drifted around the globe over millions of years. The Lizard
itself was hatched from beneath a warm tropical ocean full of primitive fish long before the
advent of flowering plants. Over the last 360 million years it has travelled some 8000 miles
from its original location about 30 degrees south of the equator, across countless climatic
zones to its current temporary resting place at 5o degrees north. Fortunately all this occurred
long before humans started the dramatic speed-up of climatic change, hence the need for
the current long-term monitoring programme.

Finally it might also be germane to remember that many states in the USA have adopted
an official ‘state rock’. California just happens to have chosen serpentine, so is this a portent
of warm Mediterranean days and Lizard wines to look forward to? M

Further reading

More information and a guide to the
fascinating geology of this unique
part of Britain can be found in the
booklet Beneath the Skin of The
Lizard published by Cornwall
County Council in 2000.
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Long-term monitoring quadrat on the
species-rich cliffs above Mullion Cove.

Photos by Pat Sargeant

Serpentine cliffs and turquoise sea on the
west Lizard near to Kynance Cove.
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Rescuing rocks and
overgrown relics

Joy Howells,
Stiperstones & Corndon Hill
Country Landscape Partnership Scheme

y 2018, the Heritage Lottery-funded Stiperstones & Corndon Hill Country Landscape
Partnership Scheme aims to deliver 15 projects highlighting the mining history and
border heritage of the corner of south-west Shropshire abutting Mid Wales.

The Stiperstones Quartzite at Poles
Coppice quarry has become badly
overgrown (main picture) and the
'Rescuing rocks’ project will return it to
somewhere near how it looked the last
time major clearance work was
undertaken (inset) by Shropshire
Geological Society.

The largest project, Rescuing rocks & overgrown relics, funded through the Biodiversity Action
Fund of WREN (Waste Recycling Environmental Limited), takes in six sites — former quarries,
mines, and natural rock outcrop and scree —along or adjacent to the Stiperstones quartzite
ridge. Four of them are Locally Important Geological Sites (LGS).

These sites are linked by geology and history
and theirimportance for some of the county’s
rare and notable flora and fauna. The complex
mosaics of rock and bare ground, scree and
mining spoil, acid grassland, heath, scrub and
adjacent woodland provide ecological niches
for national, regional and locally important
species. In addition to biodiversity gains, the
projects provide opportunities to increase
access to and understanding of geology by
including it within interpretation work.

At Earl’s Hill, work to remove trees and scrub
from the Uriconian outcrops and screes will
benefit the grayling butterfly and some
unusual bryophyte and lichen communities. It
will also vastly improve the view of the scree
slope and rock outcrops from the access path.

Nils Hill Quarry, a fine example of Stiperstones Quartzite is currently completely obscured by
scrub. At Poles Coppice, where the Stiperstones Quartzite with some faulting can be seen,
the quarry faces are also becoming obscured. The project will restore these quarries to a
mosaic of more diverse ecological habitats.

Snailbeach, The Bog and Roman Gravels are three of several former lead and barytes mines

west of the Stiperstones Ridge. Maintaining the right balance of open ground, Calaminarian Photos by

grassland and scrub is critical to conserve the Dan Gordon-Lee and Andrew Jenkinson
sites’ unique biodiversity. At Snailbeach, a

knock-on benefit will be the clearance of scrub

from the White Tip area of calcite and quartz

mine waste to re-expose mineral samples.l

Grayling butterfly is one of the species
which will benefit from work to clear the
Uriconian outcrops and screes at Earl’s
Hill.

Photo by Katja Schdifer, CC-BY-SA-3.0-DE
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Appreciating the
bedrock of civilisation

Simon Cuthbert
University of the West of Scotland School of Science

motley group of walkers set off from Dalwhinnie in July 2013 on a five-day trek
across the central Scottish Highlands, crossing no roads and passing through no
towns or villages in the entire journey.

Our ultimate destination was Glen Nevis, but as we groaned under backpacks weighing in
excess of 40 pounds this seemed a very long way off! Our route took us along the old Thieves’
Road, a remote defile once used by raiders from Lochaber to plunder the rich lands of Moray,
but our steps also stitched a story from the fabric of deep time as we passed through the
heart of the Grampian mountains, linking two great landforms of the Pleistocene glaciation —
Ben Alder and Ben Nevis — and weaving our way through the roots of the Palaeozoic
Caledonian orogen.

The Bedrock Walk was a joint initiative of the Royal Scottish Geographical Society (RSGS)
and the Speygrian Educational Trust, which promotes outdoor learning. It was one of several
events in an exciting RSGS Heritage Lottery Fund project called Stories in the Land which
encourages people to become collectors, creators and tellers of old and new stories inspired
by the epic journeys of the Scottish drovers. The walk took the form of a roving conference;
the delegates were a diverse group, artists, writers, dramatists, educators, conservationists
and geoscientists whose common bond was a love of walking in wild landscapes and a
passion for the stories and images that they inspire.

The fundamental idea of the Bedrock Walk was that the rocks
were the literal foundation of the journey. Under the calm and
measured guidance of Jean Langhorne of Speygrian, our
multi-faceted group shared, learned, collected and created,
exploring the many kinds of narrative that the landscape holds
and inspires. We started among the roots of the great fountain
of folds that define the mega-architecture of the Grampian
orogen, passing over the upturned ends of the tough
Grampian Group psammites around Loch Pattack and the
Culra Bothy. As the slopes of Ben Alder and Sgor lutharn
(Hell's Peak) closed in around us, it was easy to imagine
hearing the ghosts of the Lochaber men cursing just beyond
the mist as they hurried their four-footed spoils through the
grim glacial breach of the Bealach Dubh. We trudged down
Strath Ossian, pausing to watch an eagle soaring over soft
schists above the armchair amphitheatre of Coire a Charra
Bhig, to admire a waterfall polishing up a pink-veined gneiss and to imagine I|fe inanold
stone cottage now gently decaying into the rushes. Crossing the eastern ‘thumb’ of the great
fist of the Moor of Rannoch Granite we arrived footsore at the Loch Ossian Youth Hostel, to
be greeted with a feast of food and traditional story-telling from the Stories in the Land
team. Huddled in the fug and hubbub we pored over maps of geology and old drover’s routes
and read extracts from a ‘walking library’ compiled by one of our Bedrockers, Dee Heddon.

In the soft, damp morning we swung west past Loch Treig and, as the sky cleared, strode up

along the sparkling Abhainn Rath, its clear waters spilling over dykes of pink porphyry. Now
crossing the strike of the strata we passed over the watershed into Glen Nevis where the

Continued overleaf
Earth

Mafic (dark) enclaves in granite (two co-
existing magmas), upper Strath Ossian.
The boulder is probably from the eastern
arm of Moor of Rannoch Granite.

Photos by Simon Cuthbert unless
otherwise credited

Northern crags of Ben Alder overlooking
the Bealach Dubh, on day two of the trek.
Inverlair Psammite Formation psammite
and semipelite, Glen Spean Subgroup of
the Grampian Group (the stratigraphy
here is not certain because BGS mapping
doesn't match up across the two map
sheets covering this area).
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bleached ribs of the Appin Group quartzites flanked the mountainsides. Ahead, the
grey andesite crags of Ben Nevis’ alpine north face loomed over the perfect curve of
Carn Dearg's aréte; in the day’s shimmering heat, they never seemed to get any
closer, but late in the afternoon we squeezed through the gap between the red
granites of Ben Nevis and Mullach nan Coirean and finally quenched plutonic thirsts
in the bar of the Ben Nevis Inn.

As we walked, camped and sat on our packs for the occasional well-earned rest we
mused upon what stories, history, music and sounds are ‘held’ or inspired by the rocks and
landforms: How was the landscape made? How does the geology determine what flourishes
within it? Why had the Thieves’ Road become an important route? What part had been
played by human culture, even in this remote fastness? What does time mean in such a
context, and what pasts and futures might we imagine for the places we were moving
through? How does the physicality and rhythm of long-distance walking help us imagine,
comprehend and craft our personal impressions?

As ‘resident’ geologist it was my task to demystify and create order out of the fragmented
patterns in the outcrop and tell creation sagas, ably helped by geographer Bill Taylor. This
was by no means a one-way relationship, and the most rewarding aspect of this journey for
me was the flood of new insights into ways of perceiving geology and landscape as | saw it
anew through the eyes and imaginations of my wonderfully creative fellow walkers: writer
Linda Cracknell, poet Gerrie Fellows, artists Catriona Gilbert, Sarah Hughes, Malize McBride
and Gill Russell; Dee Heddon (Professor of Contemprary Performance at Glasgow University),
Speygrian facilitator Jean Langhorne, tourist/heritage consultant Bill Taylor and Sarah Lewis
(Conservation Officer for the John Muir Trust ). Storytellers were Claire Hewitt, Essie Stewart
and Alastair Taylor and sound artist Barney Strachan. Dr Joyce Gilbert, Education Officer for
RSGS, leads the Stories in the Land project and made this journey possible.

Work arising from this journey was shown at the Stories in the Land exhibition at the Scottish
Storytelling Centre, Edinburgh in October 2013 and at the Scottish Geodiversity Forum
Sharing Good Practice event at SNH Battleby, in December 2013. It will hopefully inspire
today’s youngsters to engage with our Highland landscapes and make stories of their own.ll

Descending upper Glen Nevis on day 5, below
Sgurr a' Bhuic and Aonach Beag (Glen Coe
Quartzite and Leven Schist).

Camp conference on day 2 in upper Strath
Ossian looking west.

Geology map tutorial by Loch Treig on
day 4. Photo by Linda Cracknell
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How Darwin’s geology
walk was set in stone

John Mason, Geology Consultant

n March 2013, | was in the office cataloguing some igneous rocks | had collected from

the Harlech Dome for the University of Nova Scotia when an email arrived from
Raymond Roberts of Natural Resources Wales (NRW). The gist was that a new visitor
centre (with interpretation) was under construction at Ogwen and as part of this work, a
wall alongside the car-park was intended to commemorate Charles Darwin's 1831
journey on foot from Ogwen to Barmouth, during which he made observations on the
geology of the district. The idea was to place, along the top of the wall, cut and polished
examples of the rock types he may have encountered. Could I help source samples?

The answer was of course yes —anything for a bit of fieldwork — but just how much rock was
required? It turned out, over coffee with Raymond, Stewart Campbell and Snowdonia
National Park's Alun Gruffydd, that the wall would be over 20 metres long and that the
polished rock tiles would be over 20cm wide. That's a lot of rock! Each sample would need to
be a sizeable boulder in order to obtain decent polished slices. The next step was to take
Darwin's route — from Bangor up the Nant Ffrancon to Ogwen and Cwm Idwal, thence to
Capel Curig and on to Ffestiniog before crossing the Rhinogydd somewhere to arrive at
Barmouth —and see what the 1:50,000 scale geology maps had to say.

It was immediately clear that the route largely involved Cambrian and Ordovician
sedimentary and igneous rocks, but with quite a diversity of rock types. It was also clear that
a100% accurate portrayal of the strata en-route would require a wall several times longer, so
it was decided to make it representative. Long sections of the route would have been in
monotonous grey mudstones such as those of the Nant Ffrancon Formation: while including
such rocks, the emphasis would be on portraying the geodiversity, but still in a rough order of
where they were encountered.

Collecting large boulders has limitations

Collecting large boulders has limitations. The bottom line is that they are very heavy, and this
limits how far they can be manhandled. An example was the day | walked up into Cwm Idwal,
up past the Slabs, intending to locate a boulder of basalt beneath the Devil's Kitchen. It was
years since | had been up there and | had forgotten how much of a scramble it was to cross
the Idwal stream. Reversing these moves with a 20kg rock in my rucksack would have been
foolhardy, so | turned back and settled for a block of lava-breccia from the Lower Rhyolitic
Tuff Formation out of one of the stream beds that tumbles down below the path to the lake.
Carrying that down was enough of a struggle.

Other collecting sorties were much easier, thanks in large part to Welsh Slate, First Hydro and
NRW, who granted vehicular access to quarries, trackside exposures and the Stwlan Dam. At
such localities, fresh material was in abundance and one could pick and choose, then load it.
On several occasions | was accompanied by Maentwrog stonemason, Joseph (Joe) Jones,
who had an array of tools which made the equipment carried by most geologists look
positively wimpish. Heavy hammers with tungsten carbide 'blades' embedded in their heads
could deliverimmensely powerful blows and, with practice, we were able to split huge blocks
once a potential plane of weakness was identified. More stubborn boulders fell to a portable
rock-drill and that old quarryman's friend, the plug-and-feathers — which were devastating in
their effectiveness.

Continued overleaf
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Polished tiles of lava-breccia from the
Moelwyn Volcanic Formation, collected
from near the Stwlan Dam, set in the
Darwin Wall. The dam is some 5oom
above sea-level and First Hydro kindly
allowed vehicle access to this remote spot
to collect the samples.

All photos by John Mason

Towards the end of the collecting phase,
with the boulder-stash nearing
completion at Plas Tan y Bwich, May 2013.
Note the hammer at bottom left for scale!
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Day followed day and each would end at Plas TanY Bwlch,
Snowdonia National Park Authority's educational centre. Here,
I had squatted one corner of the car-park, and would drop off
the day's finds and look with satisfaction as the stash grew.

By the time the allocated collecting days were over, in late
May, there were an estimated 2-3 tonnes of samples.

One afternoon, Joe backed his Land Rover and trailer up to the
stash to shift them to the workshops of the Cerrig Granite
Company in Pwllhelli. | spent several days there with Joss
Thomas and the lads, as each boulder was sliced by laser-
guided diamond saws. The best slices were selected for
polishing and soon there were pallets stacked high with
polished slices and offcuts. Now, getting the samples into a running order was the priority.

When cutting sliced boulders into rectangular or square tiles, the wastage is enormous.
Boulders come as they come, their shape dictated by circumstances beyond human control.
This proved to be the hardest part of the entire job. We struggled, even with our 2-3 tonnes,
to get enough running footage, but we circumvented the problem by arranging the polished
tiles into three runs representing the three key divisions of Darwin's journey, and using slate —
which we had aplenty — as spacers. This is by no means cheating: it is actually quite
representative of the geology of Snowdonia, where the background sedimentation was
largely of mudstone, interrupted by more interesting things like conglomerates, bedded
manganese ore and all manner of volcanics. Finally, | had the entire running sequence of
polished tiles, inlaid in larger blocks of the pale granite from the quarries at Trefor, laid out in
the yard at Cerrig like some vast rocky caterpillar.

Different rock types to build different sections of the wall’s sides

My hand in the overall project was now complete. It was up to Joss, working with Joe, to get
everything into place at Ogwen, which they did admirably. Because Joe had been in the field
with me a lot, he had collected his own rock stashes. He used different rock types to build
different sections of the wall's sides, and in doing so he used different styles of construction
that reflect what you see as you look at stone walls around North Wales. They were always
built from what was immediately available, and to a style commensurate with the way they
tend to break up. This added a further neat educational touch. Joe : :
allowed himself one touch of mischevious humour... a small piece of
pumice he collected from Vesuvius while on holiday now resides
somewhere in the wall facing the Visitor Centre! It may generally go
unnoticed forever, but | spotted it straight away and it may serve to
identify future pedantic geologists!

Allin all, this was a most unusual and rewarding project. It got me out in
the field to some places I'd not been for years. Seeing how new
colleagues worked with stone was an education. One thing that really
impressed all involved with the project was the sheer diversity of rock-
types and textures that Snowdonia offers. To the public, it often seems
thatit's all about slate and 'granite’. There's far more than that out there.
I hope the Darwin Wall will, among its other purposes, showcase that.

Interpretation is to follow for 2014, firstly by means of a leaflet, but we
are hopeful that the tale of Snowdonia's geological evolution may be
told in more detail. The oldest in situ rocks collected for the wall were
laid down when Wales was just a bunch
of volcanic islands deep in the southern
hemisphere, some 600 million years
ago, so there’s a big story to relate! M
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Joss Thomas and Joe Jones
admire the completed Darwin
Wall at its official opening day.

Cutting a boulder at the Cerrig Granite
Company's workshop in Pwllheli. This is
banded rhyolite from the Lower Rhyolitic
Tuff Formation.

[N 1 -' o
Marked-up granite panels with inlaid
polished tiles in their correct running
order at Cerrig Granite Company.
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Celebrating Scotland’s Time Lords

Stuart K. Monro,
Our Dynamic Earth and University of Edinburgh

ames Hutton, medic, chemist, farmer and the Father of Modern Geology lies at the

heart of a new gallery which introduces the story of Our Dynamic Earth. The new
gallery will open in Easter 2014 and will build on the Hutton story through the other
Scottish geological giants Charles Lyell, Peach and Horne and Arthur Holmes. It will
place their work in the context of our modern understanding of plate tectonics. It will be
another opportunity to recognize the impact of Scotland’s Time Lords on the evolution
of Earth science.

The First Time Lord, James Hutton

James Hutton was born in Edinburgh on 3 June 1726, the son of the City Treasurer. At 17, he
was apprenticed to a lawyer; but with a greater interest in chemistry, he went on to study
medicine at the University of Edinburgh. In those days, chemistry was integral to a medical
education. Three years later he continued his studies in Paris pursuing “...with great ardour
the studies of chemistry and anatomy” and took the degree of doctor of medicine in 1749 at
Leyden.

In 1750 he returned to Edinburgh and resumed chemical experiments with his friend James
Davie. Their work on the production of sal ammoniac —ammonium chloride, a salt used in

dyeing and working with brass and tin — led to a profitable partnership. Hutton also had a James Hutton, 1726 - 1797. Geologist.
keen interest in agriculture and farmed at Slighhouses and Nether Monynut in Berwickshire, A painting datling from around 1776, by
farms he had inherited from his father. Hutton wished to apply his scientific understandingto ;. Henry Raeburn, Scottish Nation;I
agricultural practice and travelled extensively to gain new ideas, introducing the Suffolk Portrait Gallery. Hl;tton is known as the
plough to Scotland. Father of Modern Geology.

These travels fostered his interest in the processes that shaped the natural world. He visited
Arran on the west coast and Jedburgh in the Borders and discovered the geological
relationship, the uncomformity, where horizontal or gently dipping rocks rest on top of more
steeply dipping rocks. More importantly, he recognised the story that these exposures were

telling. In Berwickshire he had seen the steeply dipping rocks of the Southern Uplands and Hutton recognised that the dramatic
the more gently dipping rocks around Dunbar. He surmised that somewhere on the unconformity at Siccar Point unveiled a
Berwickshire coast, these two rock formations would come together. Thus, with two friends, significant story about Earth's

Sir James Hall and John Playfair, he sailed from Dunglass, south along the coast to discover development.

Siccar Point and its dramatic unconformity. Here Hutton revealed the true significance of

what they were seeing. He demonstrated to his friends that Earth had to be very much older Photo by Lorne Gill/SNH
than 6,000 years —and so started a quest for the age of the planet which continued through

to the 1940s when Arthur Holmes produced a revised age akin to that accepted today.

Hutton’s other great controversial idea was that some rocks had
been molten and injected into sediments. The evidence for his view
can be seen clearly at what is now called Hutton’s Section at the foot
of Salisbury Craigs. The relationship between the Craigs’ rocks and
the underlying sediments indicates that the sediments have been
forced up and broken off by forceful emplacement of what must
have been molten rock.

Charles Lyell, the great communicator

Hutton’s ideas were the subject of two lectures given to the newly
formed Royal Society of Edinburgh in 1785. However, he did not
publish his Theory of the Earth in book form until 1794.

Continued overleaf
Earth

EH41 Spring 2014 - 24



PEOPLE WHO SHAPED GEOLOGY

From previous page

In 1802, five years after Hutton's death, John Playfair tried to explain Hutton's theories in his
lllustrations of the Huttonian Theory of the Earth. However Hutton'’s concepts were not
widely recognised until Sir Charles Lyell included them in his Principles of Geology in 1833.
Charles Lyell was born in Kinnordy, Forfarshire and was the great communicator of Hutton’s
geological ideas and concepts. His Principles of Geology brought Hutton’s ideas forward.
Importantly, Lyell's book greatly influenced Charles Darwin on his voyage on the Beagle,
giving him a framework of deep time in which evolution by natural selection could work.

The ‘Readers of the Rocks’, Ben Peach and John Horne

Fundamental to
Hutton's ideas
was the concept
that rocks would
be putinto a
vertical
disposition by
major
compressive
forces, building
mountains.
Though Hutton
surmised this
process, he was
unaware of the
mechanism that
could achieve it.
During the 19t
Century
prominent
geologists
conducted a
prolonged and
bitter debate, the
Highland
Controversy,
about the
geological
relationships exposed in the North West Highlands. This was finally resolved in 1907 by
mapping geologists from the Geological Survey, Ben Peach and John Horne. Peach and
Horne explained the conundrum by the action of a low-angle thrust fault bringing older rocks
from the east over the top of the younger rocks. This was evidence of the major compressive
forces envisaged by Hutton.

The Second Time Lord, Arthur Holmes

Working in Durham and then Edinburgh, Arthur Holmes used the emerging science of
radioactive decay to date rocks and establish a numerical timescale for the events that
shaped Earth. For the first time, rocks and the events associated with their formation could
be dated accurately and a chronological story of the evolution of Earth could be started.
Holmes was undoubtedly the other historical character who could stand alongside Hutton as
a'‘Time Lord".

The work of these scientific giants laid the foundations for our modern understanding of
plate tectonics and the new gallery in Our Dynamic Earth, funded by the Heritage
Lottery Fund, will place their work in a global and 21 Century context.®
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Charles Lyell was the great communicator
of Hutton’s ideas and concepts.

Image provided by Our Dynamic Earth

Left, examining rocks in the field, Ben
Peach (centre) and John Horne (left) with
Charles Clough.

Photo by National Galleries of Scotland

Our Dynamic Earth, located below
Salisbury Crags, one of the key localities
where James Hutton gathered evidence
for his Theory of the Earth.

Photo by Our Dynamic Earth
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Neil Clark, Hunterian Museum, University of Glasgow

I n March 2014, the Hunterian at the University of Glasgow will hold an exhibition of
gold in Scotland. Amongst the treasures on display will be the King’s Gold Cup from the
Leith races of 1751, Queen Victoria’s gold collar of the Order oftheThistIe,.‘cIoth of gold’ Water-worn flakes of gold and masses in
from the tomb of Robert 'fhe Bruce, I.3ronze and Ir<.>n Age goksl torcs (espeaally.the hoard quartz panned from the Shortcleugh

from !_aw Farm, .Morayshlre), a multitude of Scottish gold coins, r}‘lodern .crea.tlons by Water, 'Crawford Muir', South Lanarkshire
Scottish goldsmith Graham Stewart, and 10 large nuggets found in Scottish rivers. in the 1930s.
Gold has been an important part of Scottish heritage for
millennia and makes a significant contribution today with the
Tyndrum mine and the more leisurely pursuits of panners at
Wanlockhead and Kildonan. Tyndrum is not the first gold mine
in Scotland. Extensive mining took place during the reigns of
James the IV andV in parts of the Leadhills, mostly between
Crawford and Wanlockhead. Nuggets weighing close to 1kg
were said to have been found and converted into coinage or
used in repairs to royal regalia. Gold mining in the Leadhills
ceased in the reign of James VI in the 1620s; only small-scale
extraction has taken place since.

In recent times, prospectors for gold in Scotland have been
rewarded at some localities previously thought unlikely.
Eminent geologists of the 19" Century proclaimed that
Scotland had no economical gold deposits as it did not have
the right geology. This is clearly wrong as the ore body at
Tyndrum proves.

Gold rush fever

Scotland has also had its share of gold rush fever. In Victorian
Britain, it was fuelled by stories from the Californian gold rush
of the 1840s and the Australian Ballarat discoveries of the
1850s. In 1852, the discovery of gold in Fife sparked a rush on

home territory. With gold valued at £4 an ounce and a skilled ‘Bonnet Piece’ or ducat of JamesV (1539),
worker earning less than £50 a year, the prospect of making a year’s wages in less than a made from Scottish gold from near
month inspired thousands of labourers to head for the hills around Auchtermuchty and Crawford in South Lanarkshire. So called
Kinnesswood. Unfortunately, most had no clue how to extract gold nor what natural gold because the king is depicted wearing a
looked like. Their sacks full of gold-glinting minerals mostly turned out to be pyrite. The Fife bonnet, this gold coin is the first to bear a

episode became known as the “Fools’ gold rush” and was soon forgotten. Ironically, gold has date in Scotland, and Britain.
more recently been found in the area by more experienced prospectors.
Both images © The Hunterian,
In 1868, when Robert Gilchrist had returned from prospecting in Australia and New Zealand University of Glasgow
to his native Sutherlandshire, he looked for gold in the hills near Helmsdale. Granted
permission by the Duke of Sutherland, he found it around the Kildonan Burn. As a result 180
people petitioned the Duke asking permission for the local community to prospect in the hills
around the Kildonan. Soon, prospectors from all over the world started arriving in Helmsdale
to visit the more famous gold-diggings of Kildonan, walking the nine miles from Helmsdale
each day.

Continued overleaf
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Two townships were eventually erected for the
prospectors: Baile an Or (Town of Gold) at the foot of
the Kildonan and Carn nam Buth (the Rock Shop) at
the foot of the Suisgiull. The Kildonan gold rush was
certainly more successful than the Fife gold rush but
the cold, wet weather, the licence fee and the cost of
tools and accommodation, restricted the operation to
about the same scale as the other gold rushes. The
10% tax owed to the Crown resulted in few
prospectors lasting the year and gold diggings ceased
on 1 January 187yo0. It is unclear exactly how much gold
the prospectors recovered as they did not declare all
their finds, but it has been estimated that over 400kg =
of gold was taken over the year —a small fraction of the Australian and Amerlcan rushes.
Since then, prospectors have made several attempts to find the ‘mother lode’ of gold.
Francis Scot Campbell of Islay suggested in 1869 that the hills drained by the Helmsdale and
Brora rivers may hold the source, but the truth is still to be established.

Today it is possible to emulate past prospectors by gold panning in the Kildonan burn, thanks
to the Sutherland Estates, who allow panning for a few days at a time. Panning is also
possible on the Mennock Water in the Leadhills, with a Buccleuch Estate licence that can be
purchased from the Museum of Lead Mining at Wanlockhead.

Gaining permission to pan for gold elsewhere is more problematic. Guidelines provided by
Scottish Nature Heritage (www.snh.gov.uk/docs/A691325.pdf) suggest that the Crown
Estates must be asked for permission before gold or silver is panned in other areas. However,
the Crown Estates website explicitly bans all gold panning
(www.thecrownestate.co.uk/rural/minerals/our-portfolio/), using the outdated Royal Mines
Act and reasoning that panning is known to “damage the aquatic environment and the
wildlife” — although this need not be the case.

So who owns gold and where does gold panning stand within the law? A couple of acts in
Scotland may have relevance. The Royal Mines Act of 1492, set out by the old Scottish
Parliament, states that any mine producing three halfpennies of silver per pound of lead
belongs to the king (I think this works out as five parts silver to 1,000 parts lead by weight).
The Mines and Metals Act of 1592 (Scotland) and its amendments relating to the Abolition of
Feudal Tenure etc. (Scotland) Act 2000 afford the landowner the right to mines or minerals.
There are codes of conduct for panners available from the British Gold Panning Association
(www.britishgoldpanningassociation.co.uk), and panners should always abide by the
Scottish Outdoor Access Code (www.outdooraccess-scotland.com/) when undertaking their
healthy outdoor leisure pursuit.

Panning has existed in Scotland since prehistoric times and is an integral part of the rich
diversity of uses of the aquatic environment that should be supported, encouraged and
protected for the future. The responsible gold panner does little damage to the river
ecosystem and may produce more benefits than harm to both geo- and bio- diversity. It
would be more productive to develop an environmentally sustainable relationship between
stakeholders in the waterways and an agreed code of good
practice to include panners, perhaps along the lines of the Fossil
Code (http://www.snh.gov.uk/protecting-scotlands-
nature/safeguarding-geodiversity/protecting/fossil-code/). l

SCOTTISH

Clark, N.D.L. 2014. Scottish Gold. Neil Wilson Publishing, 226
King Street, Castle Douglas DG7 1DS. £14.99.
ISBN: 9781906000264

Baile an Or on the banks of the Kildonan
Burn, near Helmsdale, Sutherland, soon
after the 'diggings' were abandoned and
the township removed (photo probably
taken in the 1890s).

Images © Neil Clark /The Hunterian,
University of Glasgow

The Scottish and British gold panning
Championships take place annually
towards the end of May at Wanlockhead
in the Leadhills beside the Museum of
Lead Mining. 2013 was the 25t
anniversary of the British Gold Panning
Association.
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Geopark bodies
battle for survival

Robina Barton, Geopark Shetland
Additional contributions Donald Fisher & Jim Blair

One hundred territories worldwide are now
actively using the outstanding geological
heritage of their geoparks to underpin
sustainable development in a bottom-up
approach, primarily (though not exclusively)
through education and tourism. Geoparks
take a holistic attitude to interpretation,
highlighting the close links between
geodiversity and cultural and natural heritage.
They raise awareness of key issues facing
society in the context of the dynamic planet
we live on and they seek to conserve the
natural environment.

Scotland was home to the father of modern
geology James Hutton. It is the birthplace of the
modern science, with an incredible geological
diversity spanning three billion years — over half
of Earth’s known history. It is an ideal place for
the geopark model to develop and thrive, yet
Scotland’s geoparks have struggled for survival
and recognition.

View of Quinag from North Kylesku in the

Until 2011 Scotland could boast three members of the Global Geoparks Network supported North West Highlands Geopark. A

by UNESCO. North West Highlands Geopark is located in the far north of the Scottish glacially fashioned rockscape comprising
mainland. Lochaber Geopark covers a large swathe of the Highlands. Geopark Shetland near-horizontal sedimentary strata of
spans an archipelago of over 100 islands lying 170km north-east of the Scottish mainland — Torridonian Age (2 billion years BP) sitting
the most northerly lands in the British Isles. upon a foundation of metamorphic

Lewisian Gneiss (3 billion years BP).
All three Geoparks have engaged with their local communities, with key stakeholders, and
with their colleagues around the world to make significant contributions to economic and Photo © Donald M. Fisher
social development in their regions. This has included levering in funds, creating tourism
infrastructure, helping teachers to deliver the Curriculum for Excellence in new and engaging
ways, supporting lifelong learning, safeguarding their geodiversity and promoting their
regions internationally.

From the high of hosting the European Geoparks conference in Ullapool in 2007, a low was
reached in 2011 when Lochaber lost its membership of the Global Geoparks Network due to
lack of funds. Whilst Geoparks can do a lot with a little, some core investment is required to
generate further revenue and exploit the opportunities that GGN membership affords. With
North West Highlands and Shetland also struggling financially, it seemed Scotland was going
to lose out.

Fortunately it is not all doom and gloom, and 2013 has seen a huge turnaround. Shetland and
North West Highlands Geoparks made a successful funding bid to the Scottish Government,
demonstrating their tangible community benefits and highlighting their importance for the
nation.

Continued overleaf

Eakth

EH41 Spring 2014 — 28



UK GEOPARKS

From previous page

The Government agreed that Geoparks represent value for money in supporting its strategic
objectives to create a greener, healthier, safer and stronger, smarter, wealthier and fairer
Scotland. It awarded Shetland and North West Highlands £280,000 over two years. Geopark
benefits were further spelt out in a report by the UK National Commission to UNESCO,
estimating the seven UK geoparks were worth £18.84 million to the UK economy annually.

The Global Geoparks Network is self-requlating and members must demonstrate every four
years that they still merit their membership. North West Highlands and Shetland successfully
underwent revalidation this summer. Meanwhile, work is ongoing to bring Lochaber back
into the fold.

Shetland, North West Highlands and Lochaber have formed a Scottish Geoparks Partnership,
to work in co-operation, share information and ideas, seek development opportunities and
strengthen Scotland’s position within the wider Geopark network. The Europe 2020 strategy
identifies tourism as one of the economic activities with the most significant potential to
generate growth and employment within Europe. Scottish Geoparks are well placed to
capitalize on European funding opportunities to support and develop their tourism and
heritage tourism sectors. In addition there is significant scope for closer co-operation
between Scottish Geoparks and industries such as oil and mining that depend on Scotland’s
geological resources.

So how do the Scottish Geoparks benefit their communities?
Shetland Global Geopark

Geopark Shetland recently developed Shetland’s first tourism app for iPhone and Android in
a Shetland-led project with Geopark partners from France, The Netherlands and England
(www.hintproject.eu). It has created displays, exhibits and interpretative panels at museums,
heritage centres and geosites throughout the islands as well as self-guide trails exploring the
floor of an ancient ocean and the remains of an extinct volcano. It plays a major role in
organising the annual Shetland Nature Festival and has developed an endorsement scheme
for tourism businesses.

The Geopark is working on two ambitious international tourism projects.
Northern Georoutes — a collaboration with Geoparks from Norway, Iceland
and Canada to promote Geoparks within the North Atlantic Region as tourist
destinations and develop travel packages with local tourism providers
(www.northerngeoroutes.com). Then there is Drifting Apart, a project to map
geological heritage in Canada, Greenland, Faeroe, Iceland, Norway, Ireland,
Scotland, Finland and Russia for tourism and tour development.

In addition there are efforts for the community, the arts and education. The
Geopark supports lifelong learning through workshops, courses and field :
trips for schools and adult learning night classes. It is a lead member of the B e ine
Shetland Environmental Education Partnership — a multi-agency group b
developing activities, resources, and in-service training to benefit all Shetland schools.

North West Highlands Global Geopark

In 2012 North West Highlands Geopark became a Company Limited by Guarantee and Social
Enterprise - completely supported by its five constituent communities. By the end of that
year, a Geodiversity Audit and related Local Geodiversity Action Plan had been completed. A
Scottish Government pledge of two years’ core funding ensured continued membership of
the Global Geoparks Network at the Geopark’s revalidation in July 2013.

Recruitment of two full-time staff is under way to enable the Geopark to deliver against its
Development and Action Plan and the Local Geodiversity Action Plan. The Geopark is
currently focused on several areas of activity. Continued overleaf
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The ‘app’ for Shetland Geopark,
Shetland’s first tourism app for iPhone
and Android.

Photo by Robina Barton

e ﬁﬁfﬂ@g
A geology course under way on coastal
Shetland.

Photo by Rick Barton
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The ‘Rock Route’ is a road-trail created by Scottish
Natural Heritage in collaboration with the Geopark,
with stops at panels that interpret the local landscape.
Work is ongoing to promote the route and to develop
related ‘Pebble Routes’ with input from five constituent
communities. Educational materials will be developed
for both routes.

Within local communities, distance learning in Earth
sciences has become important since travel distances
within the Geopark are significant. There are currently
16 adults on the distance learning Geology course. The
programme is delivered through day schools, including
Geopark fieldwork, and distance-learning materials.

North West Highlands is also planning to engage with
local stakeholders, especially tourist providers, to
establish a Geopark quality brand. Raising the profile of
the Geopark locally continues through attending
Highland Gatherings and staging events for communities within and near the Geopark.

Lochaber Geopark

Despite financial difficulties Lochaber Geopark has continued to enrich the experience of
tourists and locals, through projects such as interpretation panels (issue 39, p. 15). A new
organisation in Lochaber, the Nevis Landscape Partnership, supported by the Heritage
Lottery Fund, is supporting the Geopark in a project with the British Geological Survey to
produce a geological walker’s guide and map for the Ben Nevis area. The Geopark will
provide routes, text, illustrations and artwork and BGS will provide maps.

A new video, The Story of Ben Nevis, describes Earth’s origin and the geological evolution of
Lochaber in general and Ben Nevis in particular. It will go on permanent display at the West
Highland Museum in Fort William and copies will be supplied free to all schools in Lochaber.

A .

——
COLLISION, FIRE AND ICE

Lochaber is following North West Highlands and Shetland in bidding for
development funding from the Scottish Government. If successful, it
will have a good chance of readmission to the European and Global
Geopark networks.

With so much positive momentum the years ahead look set to see

The maunizsing in this marvellous panarama
- i Scallay

Split Rock at Clachtoll in the North West
Highlands Geopark. These gently inclined
sedimentary strata of Torridonian Age (1.2
billion years BP) contain the oldest life-
forms (stromatolites) to be found in North
West Europe. The two main rock-features
were once connected but glacial erosion,
exacerbated by later marine action, has
caused break-up and removal of the
central block.

Photo © Donald M. Fisher

.

e

increased development and exposure for Scotland’s Geoparks. In spring
2014 Geopark Shetland will host a meeting of the UK Geoparks Forum,
involving representatives from the UK Geoparks, Scottish Natural
Heritage, Natural England, Natural Resources Wales, the British
Geological Survey, Visit Scotland and the UK National Commission for
UNESCO. It is hoped that this event will see the launch of a UK-wide
Landscapes in Motion project that involves local communities in
producing a film highlighting the creative ways in which people can
engage with the Geoparks landscape. Scottish Geoparks are planning
to hold an open day in Edinburgh in summer 2014 to showcase their
work and engage the public. They will continue to work with the Scottish Geodiversity Forum
to realise Scotland’s Geodiversity Charter (page 5). M

More information

www.geoparkshetland.org.uk/
www.northwest-highlands-geopark.org.uk/
www.lochabergeopark.org.uk/
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md the Appaliehiss ramge in North Aserica.

One of the recent interpretative panels in
Lochaber. For further details see page 15
of Earth Heritage issue 39.

Photo by Jim Blair
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GeoMan gets four years
for good behaviour!

Stewart Campbell, Natural Resources Wales
Margaret Wood, GeoMén

G eoMOn, the Anglesey geopark, underwent its first four-yearly revalidation exercise
in July 2013. It was scrutinised by European Geopark Network (EGN) inspectors,
Heinz Hollmann (Austria) and Alicia Serna (Spain), who examined all aspects of the
geopark’s operation — especially its financial status, management structure,
geoconservation record and ‘visibility’ as an organisation.

Over two days, the inspectors met GeoMOn members and partners including Natural
Resources Wales (NRW) and Isle of Anglesey County Council (IoACC) staff as well as the local
MP, Albert Owen. GeoM0On’s HQ in Porth Amlwch was visited along with a series of recently
installed geoboards and trails (Earth Heritage Issue 40).

Although the GeoM6n team was confident that the inspectors would be impressed with the
island’s geology, it was not until the September EGN meeting in Italy that GeoMén learned
its fate — a creditable ‘green card’, giving the island its EGN, UNESCO-approved geopark
status for a further four years. Improvements suggested by the inspectors include further
geopark signs, more business partnerships and sustainable funding after the current loACC-
led grant runs out in 2015.

Highlights of the field visits were the pillow
lavas and mélange at Llanddwyn Island. The
inspectors also saw the Pilot’s Cottages and
the ruins of St Dwynwen'’s Church (right).
Llanddwyn Island is a National Nature Reserve
and SSSI managed by NRW, whose warden,
Richard Williams, explained the painstaking
work carried out to maintain and enhance the
island’s fragile biodiversity and geodiversity
whilst creating the best experience for visitors.
Those on a trip to the island are now met with
alarge new two-sided information board. One
side explains the island’s biological, historical
and cultural story, the other side showcases its
world-class geology. GeoMon has developed
its geological interpretation for the island with
NRW.

The EGN inspectors also visited Cemaes Bay and Llanbadrig in the north of Anglesey. In
Cemaes Bay, they saw two new geo-boards (explaining 860 million-year-old stromatolites
in mélange and a complex of Palaeozoic dykes) and a newly developed, circular rock trail
showing the main rock types found on the island in the order of their formation. The party
comprises, from left : Heinz Hollmann (EGN), Cynthia Burek (University of Chester), John
Pinnington and Margaret Wood (GeoM®n), Alicia Serna (EGN), Elfed Jones (Cemaes Bay
Community Council) and Michelle Humphries (Magnox, Wylfa Power Station).
Development of this and the nearby Llanbadrig site has been made possible by GeoM6n
working with the Community Council and other key partners such as NRW, The National
Trust, loACC, and the nuclear power station.

Continued overleaf
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The inspectors were shown the new information board located near
Llanbadrig Church and the recently constructed viewpoint for St
Patrick’s Well and Cave. The GeoMOn team was keen to point out the
developing 'St Patrick’ connection in the Llanbadrig area, aimed at
encouraging international tourism, particularly from Ireland and the
United states, via the port at Holyhead and Anglesey Airport at
nearby Valley.

The EGN inspectors examined GeoMon'’s role in stimulating local
economic development. Plas Coch operates a holiday park and
leisure complex and, in 2010, sponsored the training of 12 GeoMon
field guides in a strategy to boost the number of geotourists visiting
Anglesey.

The successful revalidation gives impetus for new work that will
include:
® seven more information boards for geological SSSI and RIGS at
Rhoscolyn, Rhosneigr, Parys Mountain, Traeth Lligwy, Red
Wharf Bay, Lleiniog and Gallows Point. These boards will
showcase partnership geoconservation work between
GeoMon, NRW and IoACC across the island;
® a bilingual educational leaflet explaining the plate tectonic setting of the island’s

geology (due early 2014);
® a more comprehensive guide to the island’s geology (to include trails and walks forall ~ All photos by Stewart Campbell
the geo-board sites) will follow in mid-2014; except below by Synergy

® alaunch of the Cemaes and Llanbadrig boards and trails is scheduled for 19 April
(Easter Saturday) 2014. This event will also see the launch of a ‘Time and Tide’ bell in
Cemaes Bay. The bell has been created by sculptor Marcus Vergette and will chime
daily with the incoming tide.

The geopark is also continuing to develop
links with businesses on the island to
encourage economic development
through geotourism. An example is
RibRide, part of Synergy, a marine-tour
operator based in Menai Bridge. Using
11-seater ribbed boats, the company
offers a range of tours (adventure,
educational and scientific) around the
spectacular Anglesey and North Wales
coastline. The involvement of the
geopark means that tours can now
include a geological element, showcasing
some of the outstanding geosites along
the Menai Strait — such as the Tertiary
dyke at Plas Newydd — the first place in
Britain that the process of contact
metamorphism was described (Henslow,
1822). W
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Geoconservation sites

vital to GA field trips

David Bridgland, Durham University &
Lesley Dunlop, University of Northumbria

xcursions at the GA’s 2013 Elsevier-sponsored meeting at Durham University’s

Collingwood College used various geoconservation sites in an area where the
protection of geodiversity has always had a high priority. The two-day gathering took as
its main topic Onshore and Offshore Geology — the vital link.

The Permian rocks of North East England tour, led by Eric Johnson, former BGS geologist,
explored the Permian, dominated by the Magnesian Limestone, which is at its thickest and
most diverse in this area. All four localities visited were geoconservation sites. First was
Raisby Quarry Site of Special Scientific Interest (SSSI), where the party viewed the Marl
Slate. On the outskirts of Sunderland, the party visited the Tunstall Hills and Ryhope Cutting
SSSI to observe barrier-reef deposits. In excellent weather at low tide, a visit to the coastal
locality of Roker Cliffs and Parsons Rocks, a Local Geological Site also within the Durham
Coast SSS|, allowed examination of the cannonball limestone, which represents
concretionary structures in the dolomite of the Roker Formation. Final call was Trow Point,
South Shields, again a part of the Durham Coast SSSI. Here the Roker Formation shows
brecciation caused by post-depositional dissolution of the underlying Hartlepool Anhydrite,
while the Ford Formation at the base of the cliffs is an off-reef facies with stromatolites.

The Classic Durham Geology excursion explored the North Pennines AONB and was led by
Brian Young, also formerly with the BGS and an author of County Durham Geodiversity (see
below). The North Pennines is also a European and Global Geopark, highlighting its
international importance for geodiversity.

The excursion centred on the former lead-mining area of the eastern Pennines, visiting
exposures in Frosterley Marble, the well-known Carboniferous fossil tree stump in the
churchyard wall at Stanhope and the site of the Rookhope Borehole, in which the Weardale
Granite was proved. The borehole site is a Durham County Geological Site.

A particular highlight was West Rigg Open Cutting SSSI, a disused quarry that exploited iron-
ore formed by alteration of limestone country rock on either side of a mineral vein (the ‘Slitt
Vein’) that had previously been mined underground in search of lead; the narrow shaft dug
by the lead miners is visible within the unquarried quartz—fluorite ‘Slitt Vein’ in the centre of
the quarry.

A second SSSI, Greenfoot Quarry, was added at the last minute when the tour coach became
stuck in mud at West Rigg. Two farmers who came to the rescue turned out to be award-
winning conservationists! They received an English Heritage Angel Award for rescuing
industrial buildings on the Low Slit Mine: see www.english-heritage.org.uk/caring/angel-
awards/winners-2013/vote2013/best-rescue-of-a-historic-industrial-building-or-site/).
Greenfoot exposes the dolerite of the Little Whin Sill, a minor higher-level bifurcation of the
Great Whin Sill; the former is found in Weardale whereas the latter famously gives rise to
impressive landscape features on a larger scale elsewhere.

More details of all the sites mentioned and many more in the area are in the impressive
Durham Geodiversity Audit:
http://content.durham.gov.uk/PDFRepository/County_Durham_Geodiversity_Audit.pdf

The GA Durham meeting was on the heels of the Quaternary Research Association Durham
field meeting which visited coastal SSSls in the east of the county [see following page]. M
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Cannonball limestone at Roker Cliffs and
Parsons Rocks Local Geological Site.

At Trow Point, part of the Durham Coast
SSS|, the Ford Formation is an off-reef
facies with stromatolites.

Rookhope
Boreholeis a
Durham County
Geological Site.

Photos by Lesley
Dunlop (above),
Durham
Geodiversity

Audit (right) and ', .ROOKHOPE

REMOLE
(below) ::

West Rigg Open Cutting SSSI was a tour
highlight greatly aided by a North
Pennine AONB interpretation board.

West Rigg Opencut
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Buried geology

re-exposed for study

Bethan Davies, University of Aberystwyth

Quaternary Research Association (QRA) field meeting in County
Durham in September visited Easington Raised Beach at
Shippersea Bay, and the Warren House Formation at Warren House Gill.

The raised beach is an interglacial shoreline deposit dated to 200,000 years
ago, sitting on Magnesian Limestone bedrock at 33m above sea level. It
contains littoral shells and barnacles, rounded pebbles, some bored by
annelid worms and molluscs, and a few (reworked) glacial erratics. Farther
south, the Warren House Formation is buried by a colliery waste beach and
slumped sediments, which are slowly being eroded.

The Durham coast has long been recognised for its cliff exposures of rare and geologically
important glacial and interglacial sediments dating from the Middle to Late Pleistocene. The
area is designated an SSSI, as well as being (in part) a National Nature Reserve and forming
part of the Durham Heritage Coast. The Durham Coast SSSl is also designated for its unique
Magnesian Limestone grassland habitat (which is also a European Special Area of
Conservation), its exceptional limestone coastal geomorphology, and the important glacial
and interglacial sediments, particularly at Shippersea Bay and Warren House Gill. The
Magnesian Limestone grassland, the only example in the UK, is a habitat for the bloody
cranesbill, Northern Brown Argus butterfly, east minor moth and supports migratory birds
such as little terns, turnstone and purple sandpiper.

The JCB moves in to excavate one of the
pits to allow access to the Pleistocene

geology.

Photos by Bethan Davies

CLOT T b b R |
The area’s mining history has had a dramatic impact on the coast; the waste dumped on the RS AN M iﬁ; "?7_‘
beach could be considered an excellent example of the ‘Anthropocene’. The beach at Warren : ? ” i
House Gill was the setting for the final scene of the iconic 1971 British film Get Carter, in
which waste dumping was a key dramatic feature. However, in many places the waste
prevents the wave erosion needed to maintain fresh exposures of the Pleistocene geology.

In order to re-expose this geology, Natural England gave permission to use a JCB, driven
along the beach to leave the fragile overlying grasslands of the Durham Coast SSSI
undamaged. In a single day four large, deep pits were excavated and slumped material was
cleared from the cliff face. The pits are wide and graded for safety, and were also designed so
as to remain open for as long as possible following the QRA visit.

The importance of the Warren House Formation, which lies at the base of a buried
palaeovalley cut in Magnesian Limestone bedrock, lies in its unusual origin; it has been
regarded as the product of Scandinavian ice. Recent work has shown that it is a deformed
glaciomarine to subglacial diamicton and that it contains pebbles from both the north-east
North Sea and Scotland, with several igneous erratics that could have come from either
Scotland or Scandinavia. Its glaciomarine origin is indicated by numerous broken reworked
marine shells, microfossils and graded laminations. It is overlain by an estuarine sediment
with temperate marine microfossils, suggesting an interglacial age. Above this are Late
Pleistocene subglacial tills deposited during the last glaciation of the area, which extend
more widely across the area, including capping the Easington Raised Beach section.

Allin all, it was a very successful visit, with much energetic discussion and debate at each of Field trip members study the newly

the field locations. Since the site is protected, it can be managed for its geological interest exposed areas. The pits have been
and re-excavated for further research in due course. Thanks are due to Natural England and purpose-designed to remain open for as
the landowner, the National Trust, for permission and assistance. B long as possible after the QRA visit.
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Volunteer efforts pay

conservation dividend

Alan Holiday,
Dorset Geologists’ Association Group & Dorset RIGS

everal different groups were mobilized to carry out much-needed geoconservation
work in Vallis Vale Site of Special Scientific Interest (SSSI), near Frome, Somerset.
Some 200 hours of voluntary labour were expended over four days in September 2013.

Wessex Open University Geological Society, Dorset RIGS, Dorset Geologists’ Association
Group and Bath Geological Society spent a day on the De La Beche site, where vegetation
had encroached on its famed angular unconformity.

The Vallis Vale site as it was in 2009
(above) and following the recent
voluntary effort to clear it (below).

A group of 21 enthusiasts used brush cutters to clear nettles in front of the rock face while
others removed brambles and saplings from the main Carboniferous Limestone rock face. A
further group cleared a thick accumulation of leaf litter and soil and further vegetation from
the unconformity and the overlying Inferior
Oolite face. Litter was also picked and graffiti
cleaned from the rock face. The work
followed a Natural England-funded
Conservation and Enhancement Scheme to
improve access into the SSSI and remove
large overhanging trees 18 months previously.

Some clearance work was also carried out
within the SSSI at Hapsford Bridge where
vegetation was encroaching over the
unconformity between the Penarth Group
and the Carboniferous Limestone.
Unfortunately rubbish is regularly dumped at
this site and it deserves better supervision.

A fortnight later another working party of up
to a dozen people spent three days at Tedbury
Camp Quarry RIGS. This was the third time in
four years that work was carried out under
the guidance of Martin Whiteley, from Derby
University. Again vegetation was cleared to expose the rock faces. The dip section showing
the Carboniferous Limestone and the borings of Jurassic organisms is now more accessible.
Work was also carried out to expose the fascinating detail on the unconformity surface that on Vallis Vale
separates the Carboniferous Limestone and Inferior Oolite. Yet more rubbish was removed,
but the graffiti proved more difficult.

Further information

Farrant, A.R. 2008. A walkers' guide to the
geology and landscape of eastern Mendip.
Book and map at 1:25 0oo scale (British
Geological Survey).

The work at Tedbury Camp was supported by Wainwright, a local quarry company which
provided some equipment and chippings to help maintain the access steps from the East
Mendip Way footpath. Further work is necessary.

Somerset Earth Science Centre.

Unfortunately both of these important geological sites attract more than their fair share of www.earthsciencecentre.org.uk

people intent on outdoor partying. It's a never-ending job to clear the debris of camp fires
and BBQs. That said, both sites are now in a far better state and continue to attract many
geologists and walkers. One regular user is the local Somerset Earth Science Centre; it takes
school parties there for a variety of curriculum-focused field trips and welcomes enquiries

about its free educational service. B www.esta-uk.net/tedbury_camp_quarry.html
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Whiteley, M.J. 2009. Tedbury Camp —a
geological gem in the Mendip Hills.
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Earth Heritage magazine promotes geological and landscape conservation.
Download a free pdf copy from www.earthheritage.org.uk
or order a printed version — see page 3.

A rainbow acts as a dramatic natural pointer to the gold-bearing Crom Allt burn near

Tyndrum, Stirlingshire, close to the proposed Cononish gold mine. Scotland’s history of
gold mining is discussed on page 26.

Photo © Neil Clark / The Hunterian, University of Glasgow
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