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Introduction
These are notes from a talk given to the Newbury Geological Study Group via GoTo Meeting on Tuesday
16th March 2021.
It is about a 12-day trip that we did to Shetland in Jun 2014 with three friends. The whole of Shetland was
made a UNESCO Geopark in 2009. There are over 100 geosites, many with interpretation boards. The
Geopark is managed by Shetland Amenity Trust, whose website - https://www.shetlandamenity.org/
Has an interactive map giving more detail on about 35 of these sites. They also produce some informative
booklets. Using these and other content on the web about Shetland’s geology, Jane meticulously
researched and planned our trip. She identified 25 sites to visit. In the end we visited about 20 of these as
well as other outcrops and sites not on the original list.
There is quite a lot of antipathy to Scotland by Shetlanders, so you are unlikely to see them electing an SNP
MP or MSP. Many regard themselves as Viking with an affinity to Norway. If you look at the Shetland flag,
it may have Scottish colours but the design is that of the Norway flag. Until 1469 Shetland was a province
of Norway. It was then pawned to Scotland as security for a dowry by King Christian I of Norway for the
betrothal of his daughter Margaret to James III of Scotland. The money was never paid so Shetland was
annexed by Scotland in 1492. In fact, Norway is only 190 miles away, nearer than Aberdeen.

The map shows how we travelled there. The main airport is Sumburgh on the southern tip of Mainland (S
on the map). Shetland comprises over 100 islands, 15 of which are currently inhabited. The largest three
are Mainland (resident population 19,000), Yell (<1,000) and Unst (~600). So overall the population is less
than that of Thatcham!
We stayed one night at Lerwick (1 on map), then 3-4 nights are Hillswick (2), Saxa Vord (3) and Bigton (4).
However, we’ll show you the geology roughly in chronological order.
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Reasons to Visit
Apart from the geology, Shetland has many attractions, depending on your interests.
For walkers there are over 1,500 miles of coastline and most of the islands are open access countryside.
There are many archaeological sites. The best known is Jarlshof near Sumburgh described as "one of the
most remarkable archaeological sites ever excavated in the British Isles". It was continuously occupied for
over 4,000 years from Neolithic times to the 1600s. It was then buried by sand and it was only revealed
again following a violent storm in 1905.

For ornithologists there are three RSPB reserves including one in the shadow of Sumburgh airport where
puffins come to within a few feet of you. If you are interested in history, there are several heritage centres
including the Unst Heritage Centre at Haroldswick with its reconstruction of a Viking boat.

There are several museums. When you eat your haggis, I’m sure you always wanted to know what a
Neeps machine looked like – now you know! There is also Britain’s most iconic bus shelter – the Unst bus
shelter (aka Bobby’s shelter). Bobby used to cycle there to catch his school bus and leave his bike in the
shelter all day. When they proposed demolishing it in the 1960s there was an outcry. So today it remains,
looked after by the community who decorate it with a different theme each year.
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Geology Overview
The map is taken from the Geopark booklet. In chronological
order the main rocks are:








Oldest (purple) - Lewisian Gneiss (2.5Gya); in only a few
places; we didn’t see any.
Moine rocks 1Gya (brown); most of Yell
Dalradian – grey-brown (750Mya)
Unst – the colliding continents – Dalradian (continental
rock to west); Ophialite (green), oceanic rocks east
Granitic intrustions (red) ~400Mya
Eshaness – the Volcano (orange) ~390Mya
Devonian sandstone (yellow) ~390Mya

We saw two of the three main faults:
 Walls Boundary fault (a shear fault) – now confirmed as
a continuation of Great Glen fault.
 Melba Fault (normal fault)
There is also a thrust fault on Unst where the continents
collided.
As you can see there is quite a variety (a lot more than Orkney!). The European Geopark network
describes Shetland as “more diverse than any similar sized area in Europe”.

Yell
The oldest rocks we saw were on Yell. These are Moine rocks – mostly psammites (metamorphosed sand);
some schists (metamorphosed siltstone/mud). Laid down around 1Gya, they metamorphosed at the time
of the continental collision. The relative content of psammites and schists varies as you go from west to
east across Yell.
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Unst

Unst is where two continents collided – continental rocks on west; oceanic on east. These are the main
sites we visited:
1 Hermaness - Dalradian
2-4 Succession of ophiolites – Hagdale, Keen of Hamar, Ham Ness
5 Norwick beach – where you can see the point of collision.

Unst Site 1 - Hermaness National Nature Reserve
This is a twitcher’s paradise – home to over 100,000 breeding pairs - gannets, puffins, guillemots, razorbills
etc. What are they all looking at with all their expensive kit? Look behind you – I saw one close up! It’s a
Great Skua locally called ‘bonxies’. They can be aggressive and dive bomb you. The colony as Hermaness is
the world’s third largest – 750 breeding pairs.

5

The main rock type on the Hermaness peninsular is Dalradian gneiss or quartzite = metamorphosed sands.
800Mya laid – then metamorphosed during continental collision. At the end of the peninsular is Muckle
Flugga, often wrongly stated as the most northerly point of British Isles (Out Stack just out of picture is the
most northerly). Here we are at 60.8 degrees North. Anyway Muckle Flugga rightly claimed to be the most
northerly inhabited part of the British Isles until the light house was automated in 1995. The white on the
rocks in not limestone but guano from the thousands of birds that nest there.

Unst Site 2 - Hagdale
Here we are on the boundary of Moho discontinuity which is normally 10km underground. It is the
boundary between crust and mantle. The mantle is lower and is dunite. Seen here is the crust is
Harzburgite - a variety of peridotite consisting mostly of the two minerals olivine and pyroxene but a few
percent chromium ore or chromite. The picture shows chromite veins we saw in Portugal last year, but too
small to be commercially viable. The left of the split photo shows dark veins in the Harzburgite but I doubt
whether they are chromite. The main chromite quarry was about half a mile away and is now almost
totally grassed over.

What you can see here though are the remains of the
ore crushing circle. The crushing stone is not local. It is
millstone grit from Derbyshire. As the ore is crushed,
water is channeled into the base and washes away
lighter rocks. The heavier chromite is left behind. This
facility operated 1824-73 and during its lifetime
extracted 50,000 tons of chromite. There was some
20th century activity, most recently in the 1950s for
serpentine. And of course, what operated the crusher –
a Shetland pony. There was one nearby but it was
happy where it was not operating the crusher!
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Unst Site 3 – The Keen of Hamar
This is just a short way away from the last site. Here the landscape and vegetation show up the Moho
boundary well.

The main rock in the area is ophiolitic dunite. Its main mineral olivine is here metamorphosed into
serpentine creating one of largest serpentine debris areas in Europe. The soil is deficient in calcium,
potassium, phosphorus and nitrogen. Coupled with good water drainage this nature reserve is home to
some rare Arctic-Alpines. There are over 20 nationally rare plants of which one is endemic, i.e. only found
on Unst. This is Edmonston’s Chickweed shown inset.
Unst Site 4 - South to Ham Ness
The nearest parking to this peninsular is at Muness Castle. As the information board explains “Erected out
of sweat and tears of Shetlanders”. It was built by Laurence Bruce in 1598, a petty tyrant, extracting
excessive taxes from populace. In 1577 he was tried by Privy Council and banished to south of River Tay –
but he came back anyway and built the castle (or rather his minions built it).
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At Ham Ness we see the upper layers of a typical oliophite. These
layers have lost their pillow lavas due to erosion. But what you can
see are a series of sheeted dykes. As tectonic plates are drawn
apart, as they were after the continental collision, magma is
injected to form new oceanic crust. This process happens again
and again so you are left with dolerite (medium grain and dark)
injected into cooled (coarse grain) gabbro.
Also in the area we found an interesting example of glacial
striations - scratches in the rock caused by glacial abrasion.

Unst Site 5 – Norwick Beach
Here we see very clearly the evidence of colliding continents. This occurred during the Caledonian orogeny
where the American continent collided with Baltica and Avalonia. It started around 420Mya and carried
through Devonian to 300Mya. Before the collision Scotland was truly independent, being on the American
continent while England was on Avalonia. The diagram below is from the Geopark leaflet.

Thereafter Pangea started separating to create shallow basins in carboniferous times, creating the North
Sea with over 50 oil and gas fields with pipelines to Sulham Voe. In Shetland Oceanic crust was thrust over
the continental crust.
8

This is Norwick beach. The ophilolite is the exposed oceanic crust. In the background is Skaw granite,
which is an intrusion into continental crust that happened ~430Mya (i.e. before collision).
Phyllite is Dalradian sandy shale metamorphosed by low levels of heat, pressure and chemical activity. It is
composed mainly of flake-shaped mica minerals in parallel alignment.
Steatite is soapstone, a lighter rock that serpentine and is a talc-schist from where we get the softest
mineral in the world – talc.
We now to move towards the right of the photo. As we do so, the rocks become a bit browner. This is the
result of more Harzburgite mixing with the serpentine. Another rock we spotted in the area was a large
lump of schist with embedded garnets.
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Northmavine (North Mainland)
It almost looks like an island but if you look closely
you can see it is connected to Mainland by a narrow
isthmus. This is at Mavis Grind which we’ll see in a
moment.
The whole area is called the Northmavine Igneous
complex. These are the sites we visited.
1 - Mavis Grind on Walls Boundary Fault
2 - Dolerite
3 - Braewick beach and the Melby fault
4 - Walk around Echiness peninsular
All of the above are associated with the volcano that erupted ~390Mya. We then crossed to..
5 – Ollaberry: for a good view of the Walls Boundary fault.
Northmavine Site 1 - Geowall at Mavis Grind
Mavis Grind sits on a narrow isthmus just 33m wide. To the right is Sulham Voe and oil terminal.
Incidentally, finding accommodation was tricky since the oil companies booked up hotels for a year or 18
months ahead. There was even a floating hotel in Lerwick harbour. For this reason Down To dearth had to
cancel a planned Shetland trip around this time. A few years later, though, the oil industry collapsed and
accommodation again became freely available.
Mavis Grind is thought to have been sitting over a magma chamber feeding several volcanoes including
the one at Echaness. Here the Geopark authorities have erected a geowall together with an interpretation
board. It is one of three geowalls on Shetland. The others are on Unst and Fetlar. One the photo the main
groups are identified, though the interpretation board identifies all 20 different rocks. Here the largest part
of the wall is taken over by igneous rocks – appropriate for Northmavine – though it is metamorphic ricks
that dominate the rest of Shetland. There’s just a little bit of sedimentary rock (2 types of sandstone). The
metamorphic rocks include gneiss, schists and serpentine.
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Northmavine Site 2 – Along the main road.
The first part of Northmavine is mostly taken up with the Ronas Hill granite. However, you do see
occasional outcrops of dolerite with intrusions of red bands of granite. You also have to be on the lookout
for otters. Though we did not see any.

On the right is a more detailed geological map
of the Echiness Peninsular. Our first stop (3)
was Braewick Beach which is cut by the Melby
Fault. We then walked round the peninsular
(4), a remarkable coastline.
The whole area is the result of the Echiness
Volcano and at Tangwick is a model and
interpretation board. It was a strato-cone
volcano, like Mount Fuji today. The cone has
since been eroded.

As lava cooled, joint and fractures were created which wave action has exploited. That’s what has made
the spectacular coastline we see today.
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Northmavine Site 3 – Braewick Beach
At the east side of the beach (out of view) is
granite. To the west are lavas and sedimentary
rocks which were thousands of metres above the
granite. This is the Melby Fault, a normal fault. The
photo shows vesicles in basalt – the result of gas
bubbles in molten lava. As you move further west
(left in photo) you see two different types of
sandstone. The first was created by flash floods in
desert environment. In contrast the banded
sandstone was laid down in much more benign
river environments.

Northmavine Sites 4 - Echaness Coast
We walked around the peninsular. This is an area where the rocks are layers of lava flows, one on top of
the other. The subsequent action of waves has created a spectacular coastline.

To the south of the peninsular are the Drongs. They
consist of tall vertical pillars of granite. There are
four main stacks, which have been unofficially
termed by climbers as the Main Drong, Slender
Drong, Slim Drong and Stumpy Drong. They range
in height from 15 - 60 metres. The unusual shape of
these sea stacks formed as the result of erosion of a
larger landmass composed of schists and gneiss.
The schists eroded more rapidly than the granite
gneiss, leaving only the granite pillars.
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Northmavine Site 5 – Ollaberry

Here we are on the Walls Boundary fault. It is a
strike slip or shear fault with a displacement of
around 105km between the two sides. The land
to the west (left of photo) moved 170km south
during the latter part of the Caledonian
orogeny (i.e. a sinistral fault, moving to the left
as you face it). But then in Carboniferous and
Jurassic times it moved 65km back (a dextral
movement)! Dalradian psammites on the west
lie side by side with the Graven Granite to the
east.

Also here are some good examples of folding of
mica schists.
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South Mainland

S is Sumburgh airport.
1 - Dalradian rocks at Catpund Viking quarry
2 - Garths Ness: something interesting
3 - St Ninians: see next section - Post Glaciation
South Mainland Site 2 - Catpund Quarry near Cunningsburgh
Here there were originally olivine lavas on floor of Iapetus Ocean laid ~580Mya. They were then
metamorphosed. The rocks here show the following sequence top to bottom:
 Phyllites – reminder metamorphic; here graphitic – minute crystals of graphite
 Serpentine – green layer
 Steatite or soapstone – mineral for talc)
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It was the soapstone that the Vikings worked to make bowls, spindles and other objects. You can also see
evidence of their chisel marks. Note – the red is not sandstone but leaching of minerals onto the rock.

South Mainland Site 2 - Garths Ness
This is on an isolated peninsular. It is where a NATO
radio navigation site operated from 1961-78. Since then
it has been abandoned and has “slowly decayed”. There
are still odd outbuildings with old bits of electrical
equipment.
We had a co-ordinate to find something interesting, but
with all the narrow inlets proved difficult to find. Then
we spotted it.
It is a 32m long black smoker - an underwater volcanic
vent beneath Iapetus Ocean ~560Mya. You find them
today on the Mid-Atlantic Ridge and other plate margins. It is rich in pyrrhotite (Iron sulphide) and
chalcopyrite (copper iron sulphide), hence the colour.
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Post-Glacial
Here we summarise four examples of the result of geological processes that have taken place (and are still
taking place) since the melting of the last ice sheet about 11,500 years ago.
Voes
Shetland has many voes. They are also known as
firths and wicks. They are bays and inlets that
were filled with water as sea levels rose after
the ice melted.
Shetland was not covered with as much ice as
other areas. It is therefore the only part of
Scotland where the sea level was not once
higher than it is now, so there are no raised
beaches. In contrast the rest of Scotland, the
isostatic uplift has made the land rise more than
sea levels.

Geos
Geos are formed by the wave driven erosion of cliffs.
There are many around Echaness which are shown
here. On the left is Grind o da Navir at the NW end of
the peninsular. It is an ignimbrite amphitheatre. i.e.
the deposit of a pyroclastic flow, a hot suspension of
particles and gases flowing at over 100km / hour
from the volcano. It sits 12m above sea level, and is
13m high x 10m wide. The force of the waves washes
rocks over 100m inland – some of them over 1m3.
More geos are shown in the photo below. The one on
the right is the well known Calder’s Geo – not far
from Echiness lighthouse.
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St Ninian’s Tombolo
This was close to our B&B at Bigton. Originally St Ninian’s was an island which was inhabited. Today there
are the ruins of an old chapel. In 1958 archaeology revealed a horde of 8th century Pictish silver and silvergilt objects. They are now in the National Museum of Scotland in Edinburgh. But for the geologist, it is this
well formed tombolo which is of most interest.
The isthmus is up to 70m wide – sand
over gravel. It has been created by
deflection and refractions of waves as
they reach shallow water, coming
from both sides.
The tombolo was first mentioned in
the 1700s, but who knows when it
formed?
It is still active; its shape changes
slightly over the years.

Peat
Peat is widespread over all of Shetland, covering about two thirds of the land area. It was traditionally used
a fuel. This was the case at St Ninians but here the peat was exhausted in 1790 so then the community
abandoned the island.
Peat forms as the result of rotting vegetation, mostly sphagnum moss. It accumulates at <1mm year. Some
of the current sites are over 5,000 years old. There are many traditions associated with peat harvesting.
There is the process of ‘casting’ (digging it out) in May, laying it to dry, then rearranging it with air gaps for
further drying 4-6 weeks. The aim to get it all done by the summer solstice. They claim it is of inferior
quality if not cast until June – but we saw some being dug out then!
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Conclusion
It’s quite difficult to convey 12 days of exploration into a ½ hour presentation or short set of notes. But
hopefully we’ve conveyed the flavour of what a rich geological heritage Shetland has, most of which is
from the period 560Mya to 350Mya. Here we summarise the highlights, covering both “whats on the tin”
and some extras as well.
What’s on the tin:





Colliding continents – the distinct difference between the continental rocks on the west side of
Unst compared with the oceanic rocks of the east with the point of collision clearly visible at
Norwick beach
A volcano – the Echiness peninsular, created though volcanic action with subsequent erosion
Voes and geos – the results of post-glacial process.

Some of the extras included interesting and spectacular sights:






Two distinctive faults – the normal Melby fault at Braewick and the shear (strike-slip) Walls
Boundary Fault at Ollaberry
The serpentine debris field at the Keen of Hamar with its unique flora
A chromite crushing circle at Hagdale
St Ninian’s tombolo
The black smoker at Garths Ness.

Finally, we were there at the summer solstice (21st June), where there is a long period of twilight – ‘Da
Simmer Dim’. Where we stayed the locals celebrate the solstice by climbing up their nearest hill and
socialise with friends over their wine and champagne etc.

David & Jane Skyrme
March 2021
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