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GeoCenter Møns Klint – Experience the birth of Denmark 
 
Coccoliths  
White chalk was formed by shells from dead coccolith algae  
 
Coccoliths  
In the Cretaceous sea there were microscopic coccolith algae, which were so small that 
100 of them side by side would take up only 1 mm. Algae were covered by fine chalk 
shells, called coccoliths. 
 
Mud  
Coccolith algae lived close to the surface, but when they died they sank to the bottom. 
Their chalk shells fell apart and formed a layer of soft, white mud, which over time 
hardened and became white chalk. 
 
The White Cliffs of Møn  
The white chalk in Denmark is formed by enormous amounts of coccoliths. Only a small 
part of the chalk is visible – as here on the White Cliffs of Møn – most of it is hidden 
subsoil.  
 
A slow story 
Denmark’s subsoil consists of white chalk, formed in the last part of the Cretaceous. At 
some places the stratum of chalk is more than 2 km thick, and beneath the GeoCenter 
there is 600 m of chalk. 
 
It took a very long time to form the chalk since there was only deposited 1 mm of 
coccoliths per 100 years. That makes 1 cm per 1000 years, and if you use your hand as a 
scale, you can see that it took 10,000 years to form a handbreadth of chalk.  
 
Flint and Chalk  
The hard flint and the soft chalk are extreme contrasts 
 
Flint  
In the soft white chalk there are thin layers of black flint lumps. The flint was formed about 
half a metre below the seabed.  
 
Quartz  
Not until 50,000 years after the deposit of the chalk did the flint emerge as a layer of 
rounded lumps from the hard mineral quartz.  
 
Stripes  
We do not know yet what caused the formation of the flint. Flint was not formed all the 
time, only in certain periods. Therefore the flint is deposited in thin layers with irregular 
distances through the chalk base of Denmark.  
 
Flint  
No one knows for sure how the thin black layers of flint lumps were formed 
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Enigmatic flint  
The narrow, black stripes you can see in the white cliffs of Møn are thin layers of flint. The 
chalk was formed by the chalk shells from dead coccolith algae, but we don’t know for sure 
how the flint was formed. Maybe it happened like this: 
 
Silicon skeletons  
Siliceous sponges grew at the bottom of the Cretaceous sea. When the fungi died they 
rotted, and their silicon skeletons were left at the bottom. Over time the skeletons were 
covered by chalk mud. 
 
Dissolution  
A bit into the sea bottom there was a special environment that made the silicon skeletons 
dissolve. The weight of the chalk mud pressed the water containing dissolved silicon up 
towards the sea bottom. 
 
Flint lumps  
40-50 cm below the sea bottom the chemical conditions meant that the silicon was 
deposited as quartz and formed flint lumps. Quite a long time may have passed between 
the periods when flint was formed. What controlled the formation of flint is still an enigma.  
 
The Cretaceous sea  
70 million years ago, Denmark and Northern Europe were covered by sea 
 
Size  
The Cretaceous sea stretched over more than 4 million square kilometres and covered all 
of Denmark and Northern Europe. The land around and in the Cretaceous sea was low 
and covered with woods. 
 
Depth of the sea  
Fossils of animals show that the depth of the sea for millions of years was between 100 
and 200 m. 
 
Temperature  
Belemnites, which form part of the skeleton of a belemnite cuttlefish, consist of calcite. 
Scientists have examined special conditions of the oxygen atoms of the calcite and found 
that the temperature of the Cretaceous sea was more than 20 degrees centigrade all year 
round.  
 
The white cliffs of Europe  
Most of the chalk is hidden subsoil, but at some places it is visible. Take a tour 
round the beautiful white cliffs of Europe 
 
The white cliffs of Møn  
At Eastern Møn the white chalk forms a 7 km long and up to 128 m high range of cliffs. 
 
The cliffs of Stevns  
The cliffs of Stevns are 15 km long. They are formed by white chalk at the bottom and the 
younger limestone at the top. 
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Rügen  
On the eastern cost of the peninsula Jasmund the white chalk forms a range of cliffs, 8 km 
long and up to 117 m high. 
 
Southern England  
White chalk can be seen at several places in south-eastern England. Most well-known are 
the white cliffs of Dover. The picture shows Beachy Head further to the west. 
 
Northern Ireland  
Along the coast of County Antrim you can see white chalk in the cliffs, e.g. at White Bay. 
On top of the chalk there is lava from the Tertiary Period. 
 
Northern France  
The coast between Le Havre and Dieppe contains white chalk, as it may be seen in the 
200 m high cliffs Les Falaise.  
 
The large animals in the Cretaceous sea  
The fauna of the Cretaceous sea is known from the fossils found in the white chalk 
 
Fossils  
In the warm water of the Cretaceous sea there was an exciting animal life. We know that 
from all the fossils found in the white chalk. Teeth from fish, sharks and from the 15-metre-
long Mosasaur, belemnites from cuttlefish and spiral shells from ammonites have been 
found.  
 
Mosasaur  
The largest predator of the Cretaceous sea was the 15-metre-long Mosasaur – the T-Rex 
of the sea. It was a snake saurian, which like other saurians had lungs for breathing. The 
Mosasaur had to surface for air. 
 
The Mosasaur fed on fish, cuttlefish, shark and other mosasaur. Its large jaws were 
equipped with 8 cm teeth, which were exchanged for new ones when they were worn. The 
Mosasaur was spread all over the Earth. It became extinct together with the dinosaurs, 
sauropterygians and belemnites at the end of the Cretaceous Period. 
 
Sharks  
The sharks of the Cretaceous sea survived the natural disasters that killed off many other 
species of animals. The design of the sharks is so good and efficient that they have 
survived for more than 350 million years. 
 
Cuttlefish  
The belemnite cuttlefish were related to the cuttlefish of today. The only thing we know 
about them is from the belemnites, which were part of the skeleton, placed at the back of 
the body of the animal. The belemnite cuttlefish became extinct at the end of the 
Cretaceous Period. 
 
Fish  
The fish Enchodus also lived in the Cretaceous sea. The awesome teeth have been found 
in the white chalk as fossils. There was hardly space for the teeth when it shut its mouth.  
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Animal life of the Cretaceous Sea 
 
The models represent some animals of the Cretaceous sea. They have been created on 
the basis of fossil remains, which have been found in the white chalk. Colours are almost 
never preserved on fossils; therefore the skeletons with colours have been taken from 
present descendants. 
 
Life at the bottom  
Animals that lived at the soft mud bottom of the Cretaceous sea had to avoid sinking into 
the mud if they were to survive. The different groups of animals had developed different 
methods of avoiding that. 
 
Halichondria  
Many different species lived in the Cretaceous sea. They had a skeleton of coalesced 
siliceous spicules. There were species with funnel-shaped bodies, species with the form of 
cucumbers, and some were ball-shaped. They all fed on plankton, which they filtered from 
the water. 
 
Sea urchins 
 
Regular sea urchins  
The spines of the regular sea urchins had several functions. They were used to walk on, 
they functioned as supporting legs or snowshoes in the mud, and they protected against 
attacks from beasts of prey. The sea urchins lived as predators or scavengers. They had a 
mouth with five teeth on the bottom side. 
 
Irregular sea urchins, heart urchins  
The irregular sea urchins had short, thin spines and lived wholly or partly buried. They 
opened a way through the mud and fed on the organic material they found on their way. 
 
Starfish  
The starfish moved along the sea bottom with the help of many small tube feet on the 
underside. They lived as predators, ate e.g. mussels, and as scavengers. 
 
Sea lilies  
They look like flowers, but they are animals related to sea urchins and starfish. They were 
fixed to the bottom with a stalk. The tentacles were used to catch plankton. 
 
Branchiopods  
With two shells they look like mussels, but they are not mussels. They fed on plankton, 
which they filtered from the sea water with the help of a thready organ between the shells. 
Some had a form that enabled them to lie stably “floating” on the sea bottom; others were 
fixed with a stalk to e.g. a piece of shell from a sea urchin. 
 
Mussels  
Many species of mussels lived at the bottom of the Cretaceous sea. They fed on plankton 
that they filtered from the water. Some lived half-buried, others almost “floated” in the mud 
of the bottom, and yet others lay freely on the bottom. 
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Pycnodonte vesicularis, large oyster Pecten cretosus, scallop Pinna 
 
Corals  
Small single corals with cone-shaped shells fed on small animals, which were caught with 
the tentacles. If the coral overturned, it grew on up from there. It is to be seen from the 
shape of the shell. 
 
Squids  
The Cretaceous sea held two types of squids, belemnites and ammonites. The belemnites 
were probably related to the present cuttlefish. They had an interior shell and part of this, 
the thunderstone, is the only thing we find from them. They could move in two ways, either 
by moving the fin on the hind part of the body or by jet power by blowing out water from 
the funnel on the underside. The ammonites had a spiral shell, which is only to be found 
as imprints in the chalk. 
 
Crustaceans  
A great part of the fossil traces in the chalk is due to crustaceans, which lived in safety in a 
network of galleries down at the bottom. 
 
Fish  
Only few fish are known from the Danish white chalk. There are bones and teeth, though.  
 
Disasters put an end to the Cretaceous Period  
The Cretaceous Period ended in a disaster that killed off 2/3 of the species of 
animals of the Earth 
 
The disaster  
The Cretaceous Period ended 65 million years ago in a disaster. 2/3 of all species of 
animals became extinct, among others dinosaurs, mosasaurs, sauropterygians, 
ammonites and belemnites. They were gone forever, and only the fossils tell about their 
existence. 
 
Volcanic eruptions  
Enormous and long-lasting volcanic eruptions changed the climate of the Earth. Large 
amounts of volcanic ashes, sulphur dioxide, carbon dioxide in the atmosphere made the 
climate change between cold and heat. The animals could not take the changes and 
became extinct within only a few hundred thousand years. 
 
Meteoric impact  
A meteor of at least 10 kilometres in diameter tumbled down through the atmosphere and 
splashed into the sea off Mexico. Enormous floods devastated the coasts, and dust and 
ashes were spread in the atmosphere and shut out the sunlight. The collision and the 
ensuing climatic consequences put a marked end to the Cretaceous Period. 
 
After the disaster  
So far no disaster has succeeded in terminating life on Earth. Every time life reappears. 
When many animals suddenly die it creates space for the development of new species of 
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animals. When the dinosaurs became extinct it created space for the development of 
mammals and finally – you. 
 
Traces of disaster  
At the cliffs of Stevns, 15 km north of the white cliffs of Møn, you can see a 5-10 cm layer 
of dark grey clay with fish scales in it. It contains remnants of ashes from the disaster 65 
million years ago. The thin layer of clay draws the line between the Cretaceous Period and 
the Tertiary Period.  
 
The Earth changes 
 
On the large globe you can see how the continents have moved throughout the 63 million 
years of the Tertiary Period. 
 
The outer crust of the Earth consists of large plates, moving very slowly. Where the plates 
collide mountain ranges arise. And where they separate new material gushes from the 
interior of the Earth. 
 
During the 63 million years of the Tertiary Period the movements of the plates caused 
great changes in Europe. North America and Greenland moved away from Europe and 
Asia, and in this way the North Atlantic arose. Africa collided with Europe, and the Alps 
were formed. 
 
The Danish region is part of the European plate and moved with it. 
 
India had broken away from the Antarctic and drifted north at a speed of 7 cm a year. 
Nothing much, but enough for it to crash into Asia, and the Himalayas were formed. 
 
Australia also moved away from the Antarctic and drifted north. 
 
Africa and South America moved away from each other, and the Atlantic widened. 
 
The plates of the Earth are still moving, and along the fractured zones volcanoes and 
earthquakes arise all the time. 
 
The chalk was covered  
When the Cretaceous Period ended 65 million years ago the sea level fell, and soon after 
Norway and Sweden began to rise. The rivers washed sand down from the mountains out 
into the sea where it covered the chalk 
 
The chalk was bared again  
10 million years ago Norway rose again and at the same time lifted the Danish area up. 
Sand and clay were removed by the rivers and washed out into the North Sea, and the 
chalk became visible again.  
 
Northern Europe is changed  
The North Sea is the last remnant of the enormous Cretaceous sea. 
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Europe is formed  
With the Cretaceous Period the stable conditions in Northern Europe ended. The Tertiary 
Period, which lasted 63 million years, was marked by changes. Most of the Cretaceous 
sea was filled up with sand and clay. Only the North Sea is left today. 
 
63 million years ago 
63 million years ago chalk was still being deposited in the sea in the Danish area, e.g. 
limestone, which can be seen in coastal cliffs like the cliffs of Stevns and Bulbjerg. 
 
Localities: The white cliffs of Stevns, Bulbjerg  
Fossils:  Sea urchin brachiopod 
 
In Fakse Limestone Quarry there is coral limestone, which consists of corals that formed 
banks at the bottom of the sea. In the coral limestone there are large numbers of fossils. 
 
Locality: Fakse Limestone Quarry  
Fossils: Nautilus coral colony sea urchin 
 
55 million years ago  
55 million years ago North America and Greenland were beginning to move away from 
Europe accompanied by earthquakes and volcanic eruptions. Volcanic ashes were carried 
with the wind over vast areas. 
 
Ashes also fell in the Danish area where it went to the bottom of the sea and are still to be 
seen as 179 dark layers in the moclay. Moclay consists of microscopic shells of diatoms. It 
can be seen at the cliffs on Mors and Fur at the Liim Fiord. 
 
There are many fossils in the moclay, some from animals that lived in the sea, e.g. fish. 
Others come from animals that blew over the sea and sank to the bottom, e.g. insects. 
 
Localities: Hanklit, Mors, Knudeklint, Fur  
Fossils: Birds’ feathers  
 fish  
 crane flies  
 metasequoia 
 
30 million years ago  
30 million years ago the rivers washed sand and clay into the sea. The sand was 
deposited close to the coast, and the clay out in deeper water. Both sand and clay 
contained grains of mica from the bedrock and are called mica sand and mica clay. 
 
Mica clay can be seen in the cliffs of the Liim Fiord and Vejle Fiord. The clay contains 
fossils of among others snails, mussels and crabs. 
 
Locality: Lyby Klint, Salling  
Fossils: Crab  
 mussel  
 snail 
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15 million years ago  
15 million years ago most of the Danish region was covered by sea.  
 
10 million years ago  
10 million years ago most of the Danish region was land. The coast ran through Jutland. 
 
At Gram in North Schleswig you can see the mica clay in a disused clay pit. Here we have 
found fossils of whales and fine snails and mussels. 
 
Locality: Gram Clay Pit  
Fossils: Shark’s tooth  
 whale skull  
 mussel  
 screw shell  
 
The white cliffs of Møn  
The last glacier of the Ice Age formed Høje Møn when it pressed the white chalk 
together in an enormous pile-up 
 
The ice disappeared  
16,000 years ago the inland ice melted away from the Danish area and left a layer of 
boulder clay and melt water sand on top of the white chalk. 
 
The earth freezes  
The ice had worked as an insulating cover. Underneath it the earth was only about 0 
degrees centigrade. The climate was still cold, and when the ice disappeared frost spread 
60 m down into the strata of earth and froze them hard as stone. 
 
A last thrust from the ice  
The Ice Age drew to an end. But a last thrust of the ice started moving from the south and 
ground its way over the solid-frozen earth. 
 
Høje Møn is formed  
The ice broke the frozen chalk strata into plates and tipped them so that they were shoved 
on top of each other. The plates were bent, folded and pressed together in a gigantic pile-
up, and Høje Møn was formed.  
 
The last Ice Age  
During the last Ice Age the ice moved back and forth over the Danish landscape at 
least 5 times 
 
Ice ages  
The Quaternary Period lasted 1.8 million years. It included 10-12 glacial ages, which each 
lasted about 100,000 years. 
 
Sea level  
During every ice age Northern Europe was covered by inland ice. The precipitation that 
built up the ice cap was missing in the sea, where the water level fell by 120-150 m, and 
large areas were consequently drained. 
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Interglacial periods  
Between the glacial ages the climate was almost as it is today, and when the ice withdrew 
humans, animals and plants immigrated again. As a rule an interglacial period lasted about 
10,000 years. 
 
The last ice age  
The last glacial age began about 120,000 years ago and ended 11,500 years ago. During 
the first 60,000 years the Scandinavian inland ice eas built up, and 50,000 years ago the 
ice reached this place. 
 
Høje Møn  
The Danish area was at the edge of the ice cap, and small changes in the climate meant 
that the ice melted away and came back again five times. The ice thrusts formed the 
landscape as we know it today. Høje Møn was formed during the last thrust.  
 
Slides from The Cliff 
 
The steep front side of The Cliff of Møn is due to slides that year in and year out eat up the 
cliff. Through 6,000 years The Cliff has moved several kilometres to the west. 
 
The Cliff is constantly attacked by waves slowly undermining the vulnerable chalk with 
their every wash.  
 
During slides chalk lumps fall onto the beach, and the crushed pieces of chalk are quickly 
washed out into the sea. The water can turn all milky white when the suspended chalk is 
transported away.  
 
Sometimes large parts of The Cliff give in, and many thousands of cubic metres of chalk 
suddenly slide down into the sea. 
 
In a few years the vast masses of crushed chalk, clay and trees will be swallowed by the 
waves.  
 
The Birth of Denmark  
When the inland ice at long last let go its hold of the continent and melted away a struggle 
between land and water started. 
 
The land was slowly raised when the enormous weight of the ice disappeared, and the 
melt water poured back into the sea, which rose again. 
 
The race between land uplift and the rise of the sea gradually resulted in the coastline we 
know today. Denmark was born. 


