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The Geological Spine of Britain:
from 3 billion years to the Anthropocene

1. PRECAMBRIAN
Lewisian Gneiss
NW Scotland
Circa 2500 – 3000 million years old
It was during the Archaean era that life first arose on Earth. At this time there were no
continents, just small islands in a shallow ocean. There was a vast amount of carbon
dioxide in the atmosphere, but since the sun was much fainter, the combined effect
did not raise Earth’s temperature to an extreme. Such levels of carbon dioxide would
be toxic to the majority of animals alive today - as would the low oxygen levels.
(Courtesy of BBC)
Lewisian Gneiss is among the most ancient rock in the world and the oldest in Britain, dating back three billion years - two-thirds of the age of the Earth, containing a
permanent record of the Earth’s past.

2. PRECAMBRIAN
White Anorthosite
NW Scotland
Circa 2,000 million years old
It was during the Archaean era that life first arose on Earth. At this time there were no
continents, just small islands in a shallow ocean. There was a vast amount of carbon
dioxide in the atmosphere, but since the sun was much fainter, the combined effect
did not raise Earth’s temperature to an extreme. Such levels of carbon dioxide would
be toxic to the majority of animals alive today - as would the low oxygen levels.
(Courtesy of BBC)
This White Anorthosite from NW Scotland was formed at a time when oxygen levels
reached about one percent. Much of the Moon’s lunar highlands are composed of
white anorthosite, a part of which was retrieved by Apollo 15 astronauts in 1971,
known as the Gemini Rock.

3. PRECAMBRIAN
Torridonian Sandstone
NW Scotland
Circa 1000 million years old
About 800 million years ago, oxygen levels reached about 21 percent and began to
breathe life into more complex organisms. The red Torridon Sandstone appears to
be river and lake deposits and the sediments suggest an arid climate close to the
Equator, with a latitude of around 15° North (similar to the latitude today of Sudan
and Niger).

4. PRECAMBRIAN
Coedana granite
Anglesey, Wales
Circa 600 million years old
Original location: close to the Antarctic Circle
The first multicelled animals appeared in the fossil record almost 600 million years
ago. Known as the Ediacarans, these bizarre creatures bore little resemblance to
modern life-forms. They grew on the seabed and lacked any obvious heads, mouths,
or digestive organs. It’s thought the final stages of Precambrian time were marked
by a prolonged global ice age. This may have led to widespread extinctions, mirroring the bleak endings to the geologic periods that followed. (Courtesy of National
Geographic)

5. CAMBRIAN
Heather slate
Bethesda, Gwynedd, Wales
Circa 520 million years old
Originally located: 60° S (just above the Antarctic Circle)
The Cambrian Explosion saw an incredible diversity of life emerge, including many
major animal groups alive today. Among them were the chordates, to which vertebrates (animals with backbones) such as humans belong. The environment also
became more hospitable, with a warming climate and rising sea levels flooding
low-lying landmasses to create shallow, marine habitats ideal for spawning new lifeforms. The end of the Cambrian saw a series of mass extinctions during which many
shell-dwelling brachiopods and other animals went extinct. (Courtesy of National
Geographic)

6. ORDOVICIAN
Avochie granite
Rothiemay, Moray, NE Scotland
Circa 470 million years old
Originally located: 10 – 20° S (similar to latitude today of Angola, Zambia,
Mozambique)
During the Ordovician period a rich variety of marine life flourished in the vast seas
and the first primitive plants began to appear on land. For the most part the Earth’s
climate was warm and wet, with sea levels rising as much as 1,970 feet (600 meters)
above those of today. But once Gondwana took up its polar position in the late Ordovician, massive glaciers formed over Africa at the supercontinent’s centre. These
first steps toward life on land were cut short by the freezing conditions that gripped
the planet toward the end of the Ordovician. This resulted in the second largest
mass extinction of all time, wiping out at least half of all marine animal species about
443 million years ago. (Courtesy of National Geographic)

7. SILURIAN
Peterhead granite
Aberdeenshire, NE Scotland
Circa 425 million years old
Originally located: 20 – 30°South (similar to latitude today of Namibia, Botswana, Zimbabwe).
The Silurian period saw animals and plants finally emerge on land. The recovery
soon got under way in the oceans as climbing temperatures and rising sea levels
reproduced the shallow, marine environments of earlier times. Huge reef systems
flourished in the clear, tropical seas…Fish were now diversifying and extending their
feeding options beyond simply vacuuming meals off the seabed. A group called
acanthodians, or spiny sharks, evolved more menacing mouths with jaws. The first
true plants began to take root on land some 430 million years ago. (Courtesy of
National Geographic)

8. DEVONIAN
Lower Old Red Sandstone
Herefordshire, England
Circa 410 million years old
Originally located: between Equator and 10° S (similar to latitude today of
Democratic Republic of Congo, Tanzania and Burundi)
When the Devonian period dawned about 416 million years ago the planet was
changing its appearance. Red-coloured sediments, generated when North America
collided with Europe, gave the Devonian its name. The Devonian is otherwise known
as the Age of Fishes, as it spawned a remarkable variety of fish. The most formidable
of them were the armoured placoderms…later species developed into ferocious,
fish-slicing monsters measuring up to 33 feet (10 meters) long. Toward the end of
the Devonian the first forests arose…The new life burgeoning on land apparently
escaped the worst effects of the mass extinction that ended the Devonian. The main
victims were marine creatures, with up to 70 percent of species wiped out. (Courtesy
of National Geographic)

9. CARBONIFEROUS
Limestone
Derbyshire, England
Circa 330 million years ago
Original location: the Equator (similar to latitude today of Gabon, DRC,
Uganda, Kenya)
The Carboniferous period takes its name from large underground coal deposits that
date to it. Formed from prehistoric vegetation, the majority of these deposits are
found in parts of Europe, North America, and Asia that were lush, tropically located
regions during the Carboniferous. Carboniferous coal was produced by bark-bearing
trees that grew in vast lowland swamp forests. Atmospheric oxygen levels peaked
around 35 percent, compared with 21 percent today. Deadly poisonous centipedes
some six feet (two meters) in length crawled in the company of mammoth cockroaches and scorpions as much as three feet (one meter) long. Most impressive
of all were dragonflies that grew to the size of seagulls…predatory species that
resembled modern-day crocodiles reached lengths of almost 20 feet (6 meters). By
the end of the Carboniferous, the Earth’s landmasses were moving toward a single,
global supercontinent called Pangaea. (Courtesy of National Geographic)

10. CARBONIFEROUS
Yorkstone
West Yorkshire, England
Circa 320 million years old
Original location: the Equator (similar to latitude today of Gabon, DRC,
Uganda, Kenya)
The Carboniferous period takes its name from large underground coal deposits that
date to it. Formed from prehistoric vegetation, the majority of these deposits are
found in parts of Europe, North America, and Asia that were lush, tropically located
regions during the Carboniferous. Carboniferous coal was produced by bark-bearing
trees that grew in vast lowland swamp forests. Atmospheric oxygen levels peaked
around 35 percent, compared with 21 percent today. Deadly poisonous centipedes
some six feet (two meters) in length crawled in the company of mammoth cockroaches and scorpions as much as three feet (one meter) long. Most impressive
of all were dragonflies that grew to the size of seagulls…predatory species that
resembled modern-day crocodiles reached lengths of almost 20 feet (6 meters). By
the end of the Carboniferous, the Earth’s landmasses were moving toward a single,
global supercontinent called Pangaea. (Courtesy of National Geographic)

11. PERMIAN
Silver Grey granite
St Breward, Cornwall, England
Circa 290 million years old
Original location: between 20° N and 30° N (similar to latitude today of
Western Sahara, Algeria, Libya, Egypt)
The Permian period, which ended in the largest mass extinction the Earth has ever
known, began about 299 million years ago. The emerging supercontinent of Pangaea presented severe extremes of climate and environment due to its vast size. The
south was cold and arid, with much of the region frozen under ice caps. Northern
areas suffered increasingly from intense heat and great seasonal fluctuations between wet and dry conditions. The Permian came to a calamitous close 251 million
years ago, marking a biological dividing line that few animals crossed. The Permian
extinction—the worst extinction event in the planet’s history—is estimated to have
wiped out more than 90 percent of all marine species and 70 percent of land animals. Various theories seek to explain this mass extinction…whatever the cause,
new animals and plants would evolve to fill the void. Not least among them: the
dinosaurs. (Courtesy of National Geographic)

12. TRIASSIC
Aeolian sandstone
Spynie, Moray, NE Scotland
Circa 230 million years old
Original location: between 20° N and 30° N (similar to latitude today of
Western Sahara, Algeria, Libya, Egypt)
During the 51 million year Triassic period, oceans began to diversify, with the world
witnessing the evolution of the early dinosaurs, as well as crocodiles, turtles and the
first mammals to walk the earth. At the start of the Triassic, most of the continents of
earth were concentrated in the giant supercontinent Pangaea, the centre of which
was dominated by desert. The climate was generally very dry with very hot summers
and desert sand dunes formed in the Sahara-type conditions of the northern trade
belt at 25° N, and covered many areas of Britain. A major river, similar to the Nile,flowed north over southern Britain. There was minimal plant and insect evolution in
this period due to such a dry climate. The Oceans lost 90% of its marine genera due
to high carbon dioxide levels in the Permian extinction preceding the Triassic and
so there was modest development of reef building and modern stony corals during
the mid-to late Triassic. However, fossil evidence shows one group of reptiles, the
ichthyosaurs, returned to the oceans early in the Triassic.

13. JURASSIC
Portland limestone
Dorset, England
Circa 150 million years old
Originally located: 30° N and 40° North (similar to the latitude today of Morocco, Algeria, Tunisia)
The Jurassic lasted about 54 million years opening with a major Triassic-Jurassic
extinction event. During the Jurassic, the supercontinent Pangaea split apart into a
northern and southern half. This rift, along with generally warmer global temperatures, led to widespread diversification and dominance of the dinosaurs, such as the
Brachiosaurs and the Stegosaurus. This was the age of the dinosaurs and some of
the largest animals ever to have lived were dinosaurs of the Jurassic period. Reptiles were capable of laying eggs, keeping their young moist and nourished during
the gestation period, constituting the first fully terrestrial animal life cycle. The late
Jurassic saw the advent of flying reptiles, called pterosaurs, as well as the earliest
known birds. It was also during the Jurassic period that cone bearing plants, called
gymnosperms, evolved with the ability to spread pollen. The Jurassic was named
after the Jura mountains of the European Alps.

14. CRETACEOUS
Purbeck stone
Dorset, England
Circa 140 million years old
Originally located: 40° North (similar to the latitude today of Spain, Italy,
Greece)
Among the dinosaurs to roam southern Britain during the early Cretaceous was the
Iguanodon and the flesh eating Baryonyx (meaning ‘heavy claw.’) However, the period is marked by a large-scale extinction event, with evidence suggesting it was
caused by the combination of a series of volcanic eruptions along the tectonic border of India and Africa along with the impact of an asteroid that caused a crater
1,000 feet wide in the Yucatan. It is hypothesised that during this period the earth
saw significantly reduced global temperatures last several decades, due to the debris aerosols from the asteroid impact and the resulting fires. Such low temperatures
caused a crisis in the photosynthetic community, in both land plants and oceanic
plankton, catastrophically disrupting food/energy pyramids at the time. This hypothesis could explain the extinction of the largest animals on earth at the time: the
dinosaurs and giant marine reptiles.

15. TERTIARY
Basalt column
Central Scotland
Circa 60 million years old
Originally located: 40° N to current latitude of the British Isles, 55° N
At the dawn of the Paleogene (the first half of the Tertiary), dinosaurs, pterosaurs,
and giant marine reptiles were conspicuously absent from the face of the Earth. Rodent-size (and perhaps larger) mammals emerged …over the next 42 million years,
they grew in size, number, and diversity. Fish filled in the oceans, food to fuel sharks,
which were fast ruling the waters in the absence of the giant mosasaurs and plesiosaurs of the Cretaceous. But the biggest development in the seas was the appearance of whales in the mid- to late Paleogene. Meanwhile, smaller reptiles that survived the Cretaceous, such as turtles, snakes, crocodiles, and lizards, basked in the
tropical warmth along the coasts. Birds diversified and flourished in the skies. But
the rapidly evolving mammals stole the show. Starting from a fairly humble position
65 million years ago, primates, horses, bats, pigs, cats, and dogs had all evolved by
the close of the period, 23 million years ago. (Courtesy of National Geographic)

16. QUATERNARY
Glacial boulder
near Inverness, Scotland
Age unknown, deposited during a glacial deposit between 2.6m and
10,500 years ago
Original location: unknown
Climate change and the developments it spurs carry the narrative of the Quaternary, the most recent 2.6 million years of Earth’s history. Glaciers advance from
the Poles and then retreat, carving and moulding the land with each pulse. Sea
levels fall and rise with each period of freezing and thawing. On land, the chilliest
stretches of the Quaternary saw mammals like mammoths, rhinos, bison, and oxen
grow massive and don shaggy coats of hair. They fed on small shrubs and grasses
that grew at the ever moving edges of the ice sheets. About 10,000 years ago, the
climate began to warm, and most of these so-called megafauna went extinct. Only
a handful of smaller, though still impressively large, representatives remain, such
as Africa’s elephants, rhinoceroses, and hippopotamuses. (Courtesy of National
Geographic)

17. ANTHROPOCENE
Mirror polished stainless steel
England
2015
The Anthropocene – the Age of Man - is the name given to the new geological epoch which is due to be officially declared in 2016 by the International Commission
on Stratigraphy. It will supersede the current Holocene to reflect man’s dominance
as a geological force on the planet. These include changes in the atmosphere
through man-made gases such as ocean acidification, melting glaciers and rising
sea levels, and the effects of widespread deforestation and land use changes,
resulting in soil erosion, habitat loss, urbanisation et al. The most likely starting
points of the Anthropocene are either the Industrial Revolution in Europe or the
start of the nuclear age.

