
Weathering of a Limestone Landscape:

CASE STUDY: MALHAM COVE, YORKSHIRE DALES



The area around Malham (Yorkshire 
Dales) has many examples of limestone 
landforms and is a popular tourist 
destination.

Limestone has its own unique landscape 
and is also known as Karst landscape
– as well as the Yorkshire Dales – good 
examples are also found in the Peak 
District National Park.

Soil and vegetation cover was stripped 
from the limestone by glaciers 10,000 
years ago, exposing the carboniferous 
limestone which was then extensively 
weathered (carbonation) leaving 
excellent examples of limestone 
pavement.

There are also good examples of shake 
holes and dolines, other limestone 
features (generally 3-5m diameter and 
2-3m deep).

Most Text from:  http://www.gowilder.org.uk/geog/WASP/malham.htm



The limestone bedrock of the Malham 
area is responsible for the unique landforms.  
The geology of any area is a very important 
factor determining what the landscape looks 
like. 

The limestone of the Malham area is 
Carboniferous limestone formed 
approximately 350-250 million years ago.  
Limestone is a sedimentary rock formed the 
shells and skeletons of sea creatures 
deposited on the bed of a warm tropical sea. 

WEATHERING OF LIMESTONE

Limestone is a very hard rock but it is readily dissolved by weak acids in water by 
a process called carbonation or solution.

CaCO3  +  H2O  +  CO2 = Ca(HCO3)2
Calcium carbonate  +  Water  +  Carbon dioxide  =   Calcium bicarbonate

Rainwater combines with carbon dioxide in the atmosphere to form the weak acid, 
carbonic acid, and this converts the calcium carbonate in the limestone to calcium 
bicarbonate which is washed away down faults and bedding planes.

CHARACTERISTICS OF LIMESTONE

Text from:  http://www.gowilder.org.uk/geog/WASP/malham.htm



FEATURES OF A KARST (LIMESTONE) LANDSCAPE



CLINTS

GRYKES

typically 0.5 m deep

1. LIMESTONE PAVEMENT DEVELOPMENT
Limestone pavement is the name given to a large flat area of bare limestone.  The 

surface of the pavement is divided into blocks, called clints, separated by vertical 
cracks, called grikes



1. Soil and vegetation cover removed by glacial action, exposing the highly 
jointed limestone

2. Water enters the joints and enlarges them by carbonation to form grykes

THE FORMATION OF LIMESTONE PAVEMENT



3. The blocks between the joints remain upstanding – as CLINTS



4. Vegetation may colonise the grykes, increasing weathering rates by 
producing organic acids and possibly the by the action of tree roots.



The surface of limestone pavement 
has some very interesting features.  

Water sitting on the surface of the 
clints in small puddles may form small 

solution hollows (little depressions) 

Other clints have shallow channels / 
grooves eroded on their surfaces by 
running water flowing over them in to 

the grykes

These surface features on the clints 
are known as karren



2. SHAKEHOLES AND DOLINES

DOLINES (larger) and SHAKEHOLES
(smaller) are small surface depressions 
created by the collapse of underlying 
limestone that has been severely 
weathered by CARBONATION (can be 
linked to close joint spacing). Overlying 
soil and deposits subside – leaving 
circular depressions.

Dolines are the largest features and may be 
caused by the collapse of an 
underground cave or where one major 
joint has been significantly eroded –
forms a funnel shaped depression.

SHAKE HOLE  (examples of both can be found 
around Malham)

DOLINE 



3. SWALLOW HOLES (also known as Pot Holes)

These are where a surface stream with its source on surrounding impermeable rocks 
then disappears into a depression upon following limestone. The streams flow 
underground finding a pathway down enlarged joints. (Solution processes may form 
cave systems below).

GAPING GHYLL (Ingleborough, Yorkshire) –
here a stream flows into a depression and 

drops over 110 metres into a large 
underground cavern.



FEATURES OF A KARST (LIMESTONE) LANDSCAPE



IMPACT OF LIMESTONE WEATHERING ON HUMAN ACTIVITY –
Economic value.

1. Where limestone is used in building 
construction, the effects of solution and 
hydrolysis result in building damage.

2. Weathering is fundamental in soil formation (see class notes) – therefore 
use of the land for food production is affected by weathering. Farming on 
limestone-derived soils tends to be poor as they are thin, dry and poorly 
developed, the rock does not readily weather into soil-forming particles.

3. Limestone scenery is particularly attractive 
to tourists, walkers and school parties. The 
subterranean features formed by weathering
and erosion of the limestone attracts cavers
and potholers. – Multiplier effect – can lead to
jobs in tourism / bring in money.



4. Weathered limestone is a popular 
ornamental rock, e.g. for garden 
rockeries. Limestone is also used as 
a raw material for the cement and 
steel industries. 

However quarrying of the limestone can 
result in environmental problems and 
there is conflict between the 
economic advantages of limestone as 
a valuable raw material and providing 
local jobs ‘v’ pollution (noise and dust) 
and an environmental scar in the 
landscape.

5. There are few settlements on 
limestone rocks due to the lack of 
water and good soils 



FEATURES OF A LIMESTONE LANDSCAPE?
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