
Carboniferous
Garden

Coal mining was a major industry in County Durham, and its effects can still be seen today. The rocks in the 
Carboniferous Coal Measures of County Durham not only provided us with coal but also contain valuable plant 
fossils and a record of past climate change. 

www.durham.ac.uk/botanic.garden

3cm

The Carboniferous Period was 
300-350 million years ago 
and at this time County 
Durham lay near the equator. 
It was much hotter than now 
and extremely humid. This was 
an ideal environment for 
terrestrial plant life evolution.

Plants in the Carboniferous 
were lush and extensive, 
growing to sizes that are not 
reached today. There were no 
flowering plants but large 
trees and ferns were common. 
The descendants of some 
Carboniferous plants can still be seen today in the Botanic Gardens. For 
example, giant club mosses grew to over 30m but today are only 2-3cm. 

However, a lot of plants have no living relatives. These include the seed 
ferns and gymnosperms, e.g. Cordiates and Sigillaria. Two Sigillaria 
fossils can be seen in the garden, and with the demise of the coal 
industry, it is less likely any more large specimens will be found. 

The Carboniferous and its plants

Coal
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Modern clubmoss

As plants died, their remains sank to the bottom of the swamps, 
accumulating layers and forming a soggy, dense material called peat. 
Over long periods of time, sand, clay and other mineral matter was 
deposited and buried the peat.

Sandstone and other sedimentary rocks formed, and their weight 
squeezed water from the peat. Increasingly high pressure and 
temperature due to this compression gradually changed the material to 
coal.

Carboniferous 
reconstruction
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Where a river enters a standing body of water, such as the ocean, 
sediment is deposited forming a delta. Sea level changes repeatedly and 
directly affects the type and intensity of sediment deposition.

During the Carboniferous, such deltas occurred and created the 
following cycle of deposition:

1. At high sea levels the land was flooded and marine organisms   
 thrived. Limestones, such as the Frosterley Marble, formed.
2. As sea level fell, sediment was deposited. Shale, containing well   
 preserved fossils, formed.
3. Sandstones can form in many environments, such as beaches, rivers  
 and in the ocean. Tree stumps were found in the sandstone.
4. As the sea level fell further, the land was re-exposed, and swamp   
 conditions with abundant vegetation existed. Coal formed during
 this time.
5. When sea level rose again, the land flooded once more, returning   
 back to marine conditions and limestone formation.

This cycle allowed the rocks to build up repeatedly in sequence. This 
increased the preservation potential of coal, greatly aiding our 
understanding of this time period. In the garden different components of 
the cyclothem can be seen.

Cyclothem formation

A guide to plants and fossils from over 300 million 
years ago at the Botanic Garden
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Sandstone

Carboniferous sandstone was 
commonly formed in a deltaic 
environment. The wavy surface of 
the stone is due to ripples in the 
sand when it formed. Many local 
buildings around Durham are 
constructed of Carboniferous 
sandstone, such as Durham 
Cathedral and Durham Castle. 
Some of the sandstones hold 
groundwater, which is used for 
local water supplies. 

Frosterley Marble

Despite being called a ‘Marble’ the 
Frosterley Marble is actually a 
limestone. This rock contains 
white fossils which are an extinct 
solitary coral species from a 
Carboniferous tropical seabed. The 
rock is mined from the nearby 
village of Frosterley in County 
Durham, and it is famously used 
for the pillars in the Chapel of the 
Nine Alters in Durham Cathedral.

Frosterley Marble – contains the 
fossilised coral species called 

Dibunophyllum bipartitum. It went 
extinct 250 million years ago. 

Sandstone – A sedimentary rock 
formed of sand-sized grains that have 

been compacted and or cemented 
together. 

Tree Stumps Coal Tub

These tree stumps are the extinct 
fossil relatives of modern day club 
mosses. When fully grown they 
would have reached 30m tall. 
Today, club mosses reach heights 
of only 2-3cm. Trees evolved the 
ability to grow bark at the 
beginning of the Carboniferous 
Period. The bark-bearing trees that 
grew in vast lowland swamp forests 
contributed significantly to the 
formation of coal.

More coal formed in the UK during 
the Carboniferous than any other 
period in the Earth’s history, giving 
the Carboniferous its name which 
means ‘coal-bearing’. Huge 
demand for coal led to expansion 
of mining in the North East during 
the last century. The energy from 
coal underpinned the development 
of the Industrial Revolution.

Carboniferous trees – These tree 
stumps are fossil remnants of the 

Sigillaria. 

Coal – A sedimentary rock, used as a 
fuel, consisting mainly of plant 

remains in various stages of decay.

Ferns Horsetails & Cordaites

This species is the only surviving 
relative of the Carboniferous 
horsetail. You can see the whorls 
of small scale-like leaves around a 
hollow, jointed stem. These plants 
grow about 1-2m tall in the 
present day, compared to 10-15m 
in the Carboniferous Period.

The fronds found on some 
Carboniferous ferns are almost 
identical to living species. These 
plants were abundant in the Upper 
Carboniferous Period, 360 to 325 
million years ago. New plants 
developed in the humid climate 
and swampy conditions. The path 
that you are standing on now is 
designed to look like a fern frond. 

Carboniferous Ferns – There are many 
species of Fern in this garden, though 
the species Equisatum are the most 
abundant. The fossil specimens are 

called Neuropteris. 

Horsetails – This plant is a member of 
the Equisetaceae family; the sole 

survivor of a line of plants going back 
300 million years. The Cordaites 

fossil is the ancient relative of the 
modern day conifer.


