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IGNEOUS 

SEDIMENTARY 

METAMORPHIC 

The Rock Cycle and the three major rock types 



Metamorphic Rocks 

How and where do they form?  

What are the major examples of metamorphic rocks? 

Where in Ireland might metamorphic rocks be found? 

Do they have any use in building and decoration? 



Formed by the alteration of pre-existing rocks by Heat  
and/or pressure 

 

Several types of metamorphism that occur at different scales: 

Contact Metamorphism 

 Regional Metamorphism 

Metamorphic Rocks 



 
 

Metamorphic Rocks: classification 



Molten rock injected into 
surrounding country rock either as 
a large mass or a smaller linear body 

Temperature of the intrusion is       
~ 700-1000 degrees C 

Bakes and alters the surrounding 
country rock 

Causes a variety of new minerals to 
form depending on conditions and 
alteration to fabric of original rock 

Area of altered rock is called a 
metamorphic aureole 

Contact Metamorphism 

Country Rock Baked Margin 

Intrusion 



Contact Metamorphism and the Leinster Granite 

The Leinster Granite was 
intruded c. 415 million years 
ago into Ordovician sediments.  
Mica and Andalusite Schists 
are common rock types in the 
resultant metamorphic aureole 
that is 5 to 10 km in width 
around the granite batholiths. 

Above: Glendalough, Co. Wicklow 
pictured at the  junction of granite and 
metamorphic aureole. 

Right: Andalusite Schist from Killiney, 
Co. Dublin with characteristic radiating 
masses of small grey pencil-like 
crystals of andalusite. 



Contact Metamorphism 

Hornfels:  

Showing the gradation from the intrusive coarse grained granitic rock at 
the botton left to the finer grained altered country rock (Hornfels) at the 
top right. 



Extensive tracts of country rock are affected 

Heat comes from increase of temperature with depth 

Associated with tectonic movement and orogenic events 
(mountain building) that provides significant pressure and heating 
at depth 

Very large igneous intrusions may also be produced 

Regional Metamorphism 

Cross section through Ireland 
showing the closure of the Iapetus 
Ocean during the Ordovician and 
Silurian by subduction of the 
oceanic lithospheric plate (grey) 
under continental crust (pink) to 
the northwest and southeast. (GSI 
image) 



Barrovian Zones 

Regional Metamorphism 

Map of metamorphic zones in Scotland published by George 
Barrow in 1893. This shows the distribution of the characteristic 
minerals produced under various pressures and temperatures. 
As these increase the sequence of minerals formed is:                         

               
• Chlorite • Biolite • Garnet • Staurolite • Kyanite • Sillimanite • 

Kyanite 

Garnet 



Metamorphic rocks: Slate (low grade) 

A purple slate with a gradational olive green zone.  
These rocks are very fissile and be split into thin 
sheets used mainly for roofing. 

Metamorphic grade refers to 
the degree of alteration that 
has taken place. Depending 
on the original rock type 
affected by metamorphism 
different metamorphic rocks 
can be produced that reflect 
different grades which are 
informally referred to as 
‘Low’, ‘Medium’ or ‘High’. 

A more complex classification 
scheme is that of 
metamorphic facies in which 
rocks are grouped according 
to the similarity of the 
pressure and temperatures 
that produced them. 

Slate in Ireland:  

Quarrying for roofing slate and 
slate slabs for billiard tables and 
flooring took place at Killaloe, Co. 
Clare and Valentia Island, Co. 
Kerry from the early 1800s.  
Extraction continues at Valentia. 



Metamorphic rocks: Quartzite (medium grade) 

Quartzite: formed by the alteration of a pale sandstone 
where the sand grains become anhealed together due 
to them becoming heated during metamorphism. 

Quartzite Mountains in 
Ireland:  

The two Sugar Loaf Mountains in 
Co. Wicklow are composed of 
quartizite and although dome 
shaped are not volcanoes. Erigall, 
Co. Donegal and Croagh Patrick, 
Co. Mayo are similarly made of 
quartzite. 

Sketch of Croagh Patrick in centre       
by the geologist Grenville Cole c. 1900 



Metamorphic rocks: Schist (medium grade) 

Mica Schist Psammite Schist 



Metamorphic rocks: Marble (low to high grade) 

Map of Connemara Marble outcrop. It 
formed 600 million years ago from 
metamorphism of a muddy limestone. 

Connemara Marble (pale), Streamstown 

Connemara Marble (dark), Streamstown 

Connemara Marble (white), 
Lough Nahillion 



Metamorphic rocks: Marble (a cautionary tale) 

Note: Many limestones which can be polished are frequently referred to as ‘marble’ but 
this is technically incorrect as they have not been altered and so are not metamorphic 
rocks. Kilkenny black limestone (bottom left), Cork red limestone (middle) and 
Clonmacnoise Crinoidal limestone (bottom right) have been used for decorative work and 
as such are often incorrectly named and classified. They are sedimentary rocks. 

Marble is produced when limestone is metamorphosed.   

✔ 

✖ ✖ ✖ 

✔ 
Carrara Marble (left) and 
Connemara Marble (right) 



Metamorphic rocks: Gneiss (high grade) 

Pale gneiss from China 
used for paving in Dublin 

Red gneiss showing dark 
and pale pink banding 

Augen gneiss with disjointed 
pale banding 

Gneiss banding exposed 
along M1 motorway outside 
Newry 



 
 

Metamorphic Rocks in Ireland: some major locations 

Gneiss, 
Quartzite 

Marble 

Slate 

Schist 

Gneiss 

Quartzite 



 
 

Metamorphic Rocks: decorative and practical uses 

Top row: Roofing slates, Christ Church Cathedral, Dublin (left); Detail of Connemara and Carrara 
Marble chimneypiece, Ballinahinch Castle (middle); Quartzite steps, Iveagh House Dublin (right). 
Bottom row: Tomb, Killorglin, Co. Kerry (left); Pub counter, Ardfert, Co. Kerry (right) Valentia Slate. 


