
FEATURES OF LIMESTONE PAVEMENT AT

LANCELOT CLARK STORTH RESERVE

Carboniferous Limestone was deposited about 350 million years ago, as calcium carbonate, in a warm
clear shallow sea. The limestone layers varied as the sea level altered. Some limestone is �sparry� or
coarser grained, and is more resistant to weathering, while other layers are finer.  They look slightly 

different and react differently to rainwater. Later the limestone layers were lifted out of the sea, 
then eroded, tilted and folded.

All the later rocks, deposited over the limestone, have been eroded away, most recently by glaciers in the
Ice Age, which melted about 15,000 years ago.  It is believed that the removal of the weight of ice led to

fracturing of the limestone along the bedding planes, which now form the rock surface.
The scenery is termed �karst�, a name which derives from a Slovenian word meaning a bleak 

waterless place.   Karst describes a landscape of bare limestone pavement.

00. Tilted limestone pavement and rundkarren. The tilted
surface seen here represents a bedding plane or break in deposi-
tion of the limestone. Rocks deposited on top of this bedding
plane have all been stripped away, most recently by the action of
glaciers in the last Ice Age.     This is Urswick Limestone, which is
described as �sparry� or massive. It has produced limestone pave-
ment with roughly rectangular clint blocks, about a metre square,
broken up by vertical fissures or joints, termed grikes. The clints
are dissected by grooves or runnels, formed by solution by acid
peaty water or water draining from a former cover of glacial
moraine.  Any rainwater falling on the limestone pavement flows
underground down the joints. 

01. A vertical joint through the limestone.  Joints are natural
features in most sedimentary rocks. They formed as the rock was
being lithified or turned to stone, or as it was being lifted up out
of the sea. They form a weakness where water can attack the
limestone. In sparry limestone beds the joints tend to be deep
and narrow. Limestone is soluble in rain water, in which carbon
dioxide is dissolved to form a dilute carbonic acid. The joints are
slowly dissolved by rainwater running down into them, forming
grikes.

02. An erratic block left by the ice. Glaciation removed
deposits from the top of the limestone pavement. This small
sandstone erratic block was eroded from the Lake District by a
glacier, which carried it south, and deposited the block on the
pavement surface now stripped clear of surface deposits by
erosion.     Erratics like these are evidence that the scenery is a
glacially produced karst landscape. 

03. A perched block of limestone shows the rate of post
glacial weathering.  Limestone pavement on beds which are
more susceptible to chemical weathering has been lowered
slowly by solution since their formation. This perched block is on
a pedestal about 15cm above the pavement level, giving an
approximate rate of pavement lowering of 1cm per 1000 years
since the ice melted about 15,000 years ago in this locality. 



04. Rectangular clints and runnels.   The clints are not
only dissected by a pattern of joints, but also by an array 
of small scale solutional landforms, which can be termed 
runnels, lapies in French or karren. These are formed by 
solution of the limestone

05. Differing limestone layers. Only certain �sparry�
limestones form limestone pavement. Here, more fine 
grained micrite limestone is more easily broken up by 
frost action, and does not form limestone pavement. 
Limestone pavement is a relict landform; once 
removed the landform is destroyed

06. Widened joints or grikes. Here water has drained
into a joint, widening it by solution into a deep grike. The
grike opened up before the runnels which drain into it. The
age of grikes is debateable, but they may have opened up
after the ice age, and so may be 12,000 years old. Some
geologists however believe that the joints may have first
opened in Carboniferous times when the limestone was
forming. 

07. Centripetal drainage into a swallow hole.
Surface water falling onto limestone quickly disappears
underground, down widened joints. The runnels flow into
these, taking water and any loose sediment underground.  

09. Rillenkarren.         Research has shown that limestone
solution occurs most on the first impact of a drop of acidified
rain water on to the limestone surface. 
This solution creates a wavy edged ridge which can just be
seen on this clint surface. 

08. Drainage into a joint



10. Trittkarren.     On tilted limestone pavements, as
here, runnels are formed in steps down the dip of the rock.
When it rains tiny waterfalls flow down each step.

12. Dry kamenitza on a clint surface. Limestone
itself is impervious: water cannot enter into it. In some
places a hollow on a clint surface can fill with water. Over
time, the limestone in contact with the water dissolves
slightly forming a basin or kamenitza, which gradually
deepens. 

14. Limestone layers in a small scar.
Three different layers of limestone can be seen here,
divided by horizontal bedding planes, with a few
vertical joints and solution runnels.

15. Tilted and vegetated limestone pavement.
The gently sloping limestone pavement in the
Morecambe Bay area, with its small scale runnel
features, differs from limestone pavement at
Malham Cove for example, in being more vegetated
due to the lesser altitude and milder climate than
higher up in the Pennines. 

13. Water in  kamenitza

11. Stepped  Trittkarren.

Look for these limestone pavement features on your next visit to CWT Lancelot Clark Storth Reserve. 
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