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Earth’s oldest rocks have been recycled and ‘destroyed’ by the process of plate tectonics. The oldest rocks on
Earth found so far are the Acasta Gneisses in northwestern Canada, which are 4.03 billion (4,030,000,000)
years old. Ancient rocks exceeding 3.5 billion years in age are found on all of Earth’s continents.

Ireland’s Precambrian rocks extend back in time to about 1.8 billion years ago. These very old rocks have had
a long and complex history, repeatedly affected by subsequent geological events, so that their origins can be
difficult to decipher. All these rocks are shown simply as ‘Precambrian’ on the map, but it should be remembered
that they represent a longer period of Earth history than all the rest of the rocks, from Cambrian to Quaternary,
put together.

Precambrian rocks occur in the southeast corner of Ireland, around Rosslare, and over a larger area in the
northwest, including much of Donegal, North Mayo and Connemara. These southeastern and northwestern
provinces actually originated on separate continents and were brought together to form the foundations of
Ireland by plate tectonic movements during the later Ordovician and Silurian Periods. There is therefore no
relationship between the southeastern and northwestern Precambrian rocks and they are discussed separately
below. The southeastern Precambrian rocks are collectively called the Rosslare Complex. Most of the
northwestern Precambrian rocks belong to a unit called the Dalradian Supergroup, but within these are small
areas of the very oldest rocks, together referred to as pre-Dalradian.

2.1 THE ROSSLARE COMPLEX
The Rosslare Complex is divided into two major units; a group of grey gneisses, coarsely crystalline metamorphic
rocks that are well exposed at Kilmore Quay, and a group of dark-green metamorphosed igneous rocks called
amphibolites that are seen around Rosslare Harbour and Greenore Point.

The gneisses typically have a banded appearance, in which pale-grey bands of the minerals quartz and feldspar
are separated by darker bands rich in mica.  These rocks are interpreted as originating as sediments, deposited
as a succession of greywacke sandstones and interbedded mudstones. Several periods of metamorphism,
under high temperature and pressure conditions deep in the crust, produced the present-day gneisses. In
places, thin sheets of granitic composition were injected parallel to the banding in the gneisses. These suggest
that particularly high temperatures caused partial melting of the sediments and re-injection of the melted rock
as granite.

The metamorphosed igneous rocks are rich in a dark-green mineral called amphibole. They are the
metamorphosed equivalents of gabbro and diorite. Although the relationship is not clear, these igneous rocks
probably intruded the sedimentary rocks that later became gneisses.

Deformation and metamorphism of the Rosslare Complex were caused by the Cadomian Orogeny of Late
Precambrian age, which also affected rocks in southern Britain and northern France. New minerals that grew
in the rocks during metamorphism have been dated as 620 million years old, but the gneisses and amphibolites
were both already in existence before this time and so were produced by an even earlier metamorphism.

2.2 THE DALRADIAN
Most of the Precambrian rocks of northwestern Ireland are part of a belt of metamorphic rocks, called the
Dalradian Supergroup, which extends from the west of Ireland and Donegal, through Tyrone and northeast
Antrim, into Scotland. The Dalradian is composed mainly of metamorphosed marine sedimentary rocks, but
includes volcanic and intrusive rocks and metamorphosed glacio-marine deposits. Deposition of the youngest
parts of the Dalradian sequences probably continued without break from the Precambrian into the Cambrian
Period. However, the Cambrian parts are difficult to separate on the map and all Dalradian rocks are shown as
Precambrian.

The story of the Dalradian starts with continental tension and crustal thinning about 800 million years ago
during fragmentation of a single late Precambrian supercontinent, called Rodinia (Fig. 2.1), and formation of a
basin in which the Dalradian sediments accumulated. Deposition was initially in shallow seas, but as the
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continent became more stretched, it rifted apart about 600 million years ago and a major new ocean, called
Iapetus, gradually opened between the continental blocks of Gondwana and Laurentia. Volcanic layers and
sills, the latter mainly seen in Donegal, were emplaced as a prelude to ocean opening.

Depositional environments of the sedimentary rocks in the Dalradian Supergroup range through estuarine,
intertidal, and shallow marine, to deep-water shelf and slope. A distinctive glacio-marine formation was deposited
during an ice age about 720 million years ago. This ice age has been associated with the currently topical
“Snowball Earth” hypothesis (see section 16.3).

In Ordovician times the Dalradian rocks were deformed into a major mountain belt by the Grampian Orogeny
(section 4.1). The rocks were metamorphosed and repeated folding gave rise to complex structures. Regional-
scale folding of the quartzite in the Connemara Dalradian rocks can be picked out on the map, while Fig. 2.2
shows small folds in an outcrop of Dalradian rock.

White and pale-coloured quartzites and metamorphosed sandstones are common rock types in the Dalradian
(Fig. 2.3). They are resistant to erosion, and form much of the notable high ground, such as the Twelve Bens in
Connemara and the Errigal - Muckish range in Donegal. Metamorphosed mudstones and marbles
(metamorphosed limestones) are other common rock types. The marbles include the well-known ornamental
green marble of Connemara.

Figure. 2.1  Plate reconstruction for late Precambrian time

Figure 2.2  Small-scale folds in an outcrop of Dalradian rock
(lens cap in upper left for scale)
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2.3 IRELAND’S OLDEST ROCKS - PRE-DALRADIAN
The oldest rocks in Ireland occur on Inishtrahull, northeast of Malin Head, and in northwestern Co. Mayo on
parts of the Mullet Peninsula and Blacksod Bay. These are coarsely-crystalline, banded gneisses produced by
strong metamorphism of igneous rocks that formed approximately 1750 - 1780 million years ago. Similarly
aged rocks are thought likely to lie deep below many of the younger rocks seen at the present day land
surface.

The original igneous rocks were of generally granitic and gabbroic types. A complex sequence of intrusive,
deformational and metamorphic events has affected these rocks during Precambrian and later orogenies.

2.4 PRECAMBRIAN LIFE
The fossil record of life spans a far greater time across the Precambrian, than from the base of the Cambrian to
the present day. Presumed algal structures are known from rocks in Swaziland as old as 3500 million years,
and slightly younger algal type stromatolites have been found in the African and North American continents.
Very similar algal stromatolites can be seen today at Shark Bay, Western Australia (Fig. 2.4).

The first indications of animal life, as trace fossils of their burrows and tracks (see Study Box 8.2) are not seen
until very latest Precambrian times. The Ediacaran fauna (Study Box 3.1) appears at this time, with a diversity
of forms that have been compared with jellyfish, sea pens and worms.

Figure 2.3  Platy quartzites at Horn Head, Co., Donegal.

Figure 2.4  Algal Stromatolites at Shark Bay, Western Australia.
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