The Geological Heritage of Carlow

by Matthew Parkes and Claire McAteer
2004

Irish Geological Heritage Programme
Geological Survey of Ireland
Beggars Bush

Haddington Road

Dublin 4

Tel: 01-6782837
sarah.gatley@gsi.ie

The Carlow Geological Heritage Project was suppori by

—
AN [ The g GS/ ' j
Chombhairle B s Heritage ; 2
Oidhreachta B8 Council 5 , %

RISTONE ......

Developments Ltd COUNTY COUNCIL

COMHAIRLE CHONTAE CHEATHARLOCHA

NATURAL STONE SPECIALISTS

This report is an action of the County Carlow Heritage Plan 2003 - 2007



Contents

Report Summary ..o

Carlow in the context of Irish Geological Heritage
Geological conservation issues and site management

A summary of the geology of Carlow  ..................
Glossary of geological terms ...,
Data sources on the geology of County Carlow .........
Bibliography ..o

Further sources of information and contacts

Site reports
Aclare
Ballyellin Quarry
Bannagagole Quarry
Ballymoon Esker, Bagenalstown
Morrisey’s Quarry, Clonmelsh
Clogrenan Quarry

Appendix 1
Files relating to County Carlow on the GSI DMS
Appendix 2

Site reports — general points ...

Prospecting Licence Open File data relating to County Carlow

Appendix 3

Geotechnical reports in the GSI database relating to County Carlow

Appendix 4

Identifications of the County Carlow Museum geological collections

Appendix 5

Geological Heritage of Carlow exhibition panels
Appendix 6

Kilcarry Mine

Appendix 7

Detailed geological map of Carlow



Report Summary

This report is a result of a collaborative project between the Heritage Office of Carlow
County Council, the County Carlow Heritage Forum and the Geological Survey of
Ireland, with the benefit of funding from the Heritage Council and some additional
sponsorship from Stone Developments Ltd, based in Old Leighlin. It aims to
contribute to several actions within the Heritage Plan, by providing a baseline report
on various aspects of geological and geomorphological heritage of the county.

It documents what are currently understood to be the most important geological sites
within Carlow, and proposes them as County Geological Sites (CGS), for inclusion
within the Carlow County Development Plan, when it is next revised. County
Geological Sites do not receive statutory protection like Natural Heritage Areas (NHA)
but receive an effective protection from their inclusion in the planning system.
However, some of the sites described in this report are considered to be of national
importance as best representative examples of particular geological formations or
features. They either have been, or will be, formally proposed by the Geological
Survey of Ireland, for designation as NHAs by the National Parks and Wildlife Service
after due survey and consultation with landowners.

The report also documents a wide variety of geological data sources providing
information about Carlow. It has a simple geological history of the county, with maps,
charts and a glossary that make the information accessible to those who have not
had any formal geological training. This material and others generated for a public
exhibition held in the Council offices in 2003 may be reused for educational and
promotional purposes within the county. The geological collections held by the county
are also identified as part of the project.

The commission of this report, and adoption of the sites within the County
Development Plan places Carlow at the forefront of geological conservation in
Ireland, where the local authorities have a vital role to play at County level. By
effective action through Heritage and Planning Offices, with community based
support, they will ensure that geological heritage is properly addressed as a
foundation to other components of our national heritage.



Carlow in the context of Irish Geological Heritage

This report places Carlow in the very forefront of geological heritage within Ireland, as
it is only the second county to commission such a project within the scope of the
Heritage Plan. It represents a significant commitment on the part of the Local
Authority to fulfil its obligations to incorporate geology into the spectrum of
responsibilities under the Heritage Act 1995, the Planning and Development Act
2000, Planning and Development Regulations 2001, and the Wildlife (Amendment)
Act, 2000 and the National Heritage Plan (2002).

The Irish Geological Heritage Programme (IGH) in the Geological Survey of Ireland
(GSI) complements other nature conservation efforts of the last decade, by assessing
Ireland’s geodiversity, which is the foundation of the biodiversity addressed under
European Directives on habitats and species by the designations of Special Areas of
Conservation (SAC) and more recently on a national scale by the introduction of
Natural Heritage Areas (NHA) as the national nature conservation method. As a
targeted conservation measure to protect the very best of Irish geology and
geomorphology it fills a void which has been there since the abandonment of the
Areas of Scientific Interest scheme, listed by An Foras Forbartha in 1981.

The IGH Programme does this by identifying and selecting the most important
geological sites nationally for designation as NHAs. It looks at the whole of Irish
geology and geomorphology under 16 different themes. A fundamental approach is
that only the minimum number of sites necessary to demonstrate the particular
geological theme is selected. This means that our first criterion is to identify the best
National representative example of each feature or major sequence, and secondly
any unique or exceptional sites. The third criterion, of any sites of International
importance, is nearly always covered by the other two.

IGH THEMES

Karst

Precambrian to Devonian Palaeontology
Carboniferous to Pliocene Palaeontology
Cambrian-Silurian

Precambrian

Mineralogy

Quaternary

Lower Carboniferous

Upper Carboniferous and Permian

10. Devonian

11. Igneous intrusions

12. Mesozoic and Cenozoic

13. Coastal geomorphology

14. Fluvial and lacustrine geomorphology
15. Economic geology

16. Hydrogeology

CoNoOO~WNE

Designation of geological NHAs is by the partners in the Programme, the National
Parks and Wildlife Service (NPWS — formerly a part of Duchas) in the Department of



Environment, Heritage and Local Government. Once designated, any geological
NHAs will be subject to normal statutory process within the Carlow Planning
Department and other relevant divisions.

As a result of extensive comparison of similar sites to establish which is the best, we
have a good picture of many other sites, which may not be the chosen best example,
but may still be of national importance. Others may be of more local importance or of
particular value as educational sites or as a public amenity. It is these various other
sites that are proposed for CGS listing in the revised County Development Plan.

At the time of writing this report, candidate sites have been established by Expert
Panels for all the 16 themes, and for most themes the indicative site lists have been
finalised. For three themes, the entire process has been completed and detailed site
reports and boundary surveys have been done along with a Theme Report.

The sites proposed here as CGS have been visited and assessed specifically for this
project, and represent our current state of knowledge. Although there are some areas
that may merit inclusion, the state of work done by the Expert Panel for some themes
is not sufficiently advanced to be clear on the importance of some sites for this report.
Such sites are primarily landscapes exhibiting Quaternary or glacial features.
However, we are reasonably confident that the scientifically most important sites in
Carlow have been identified in this report. Other sites may of course be proposed in
the future, driven by local knowledge and interest, or by new discoveries and
developments in the science of geology.



Geological conservation issues and site management

Since geodiversity is the often forgotten foundation for much of the biodiversity which
has been selected for conservation through SAC or NHA designation it is unsurprising
that nationally, many of the most important geological sites are actually the same
areas. In these areas, the geological case enhances and cements the value of these
sites for nature conservation, but requires no additional designation of actual land
areas.

There tend to be two broad types of site identified by the IGH Programme. Most
geological sites tend to be small and discrete. They may be old or active quarries,
natural exposures on hilly ground, coastal cliff sections, or other natural exposures. In
Carlow, there are very few natural exposures, so most of the sites are quarries, which
provide a window into the underlying geology. They usually have a specific interest
such as fossils, minerals or are a representative section of a particular stratigraphical
sequence of rocks. The other type of site tends to be larger areas that represent a
geomorphological interest — landscapes that illustrate processes which formed them.
The Coastal Geomorphology theme, the Quaternary theme and the Karst theme
include such sites. In Carlow, the Ballymoon Esker is the example of these larger
sites.

It is also important from a geological conservation perspective that planners are
aware of the landscape importance of geomorphological features which may not in
themselves warrant any formal site designation, but which are an integral part of the
character of Carlow. A lack of awareness in the past, has led to the loss of important
geological sites, throughout the country.

There are big contrasts in the management requirements for geological sites in
contrast to biological sites. Most geology is actually quite robust and generally few
restrictions are required in order to protect the scientific interest. In some cases,
paradoxically, the geological interest may even be served better by a development
exposing more rock. The important thing is for the sites to be known about in the
planning department, and more generally, so that consultation can take place if some
development is proposed for a site. In this way, geologists may get the opportunity to
learn more about a site or area by recording and sample collection of temporary
exposures, or influence the design so that access to exposures of rock is maintained
for the future, or prevent completely inappropriate developments through a strong
scientific case.

It is the case in Carlow, that working quarries such as Stone Development’s
Bannagagole Quarry may in the future be designated as geological NHAs simply
because they are the best or only representative sections available of entire
sequences. Absolutely no restriction would be sought on the legitimate operation of
these quarries. However, maintenance of some rock sections after quarry closure
would perhaps be planned with the operator and planning authority in such a case.



A case study from Carlow indicates some issues arising in relation to some geological
heritage — competing interests in the case of sand and gravel resources.

Case Study — Sand and gravel extraction — Ballymoon Esker, Bagenalstown
What are important Quaternary landforms to the geomorphologist, capable of telling
the story of how the landscape formed and of the many changes and processes it has
undergone during the Ice Ages, are also important sand and gravel resources to
others. The development requirement for aggregates has grown drastically in recent
years and almost any feature may be under pressure of extraction. Carlow has
perhaps only the one esker, but this good example at Bagenalstown, exemplifies the
issues involved.

The site exemplifies the conflicting interests of such Quaternary sites across the
country. It is important that at least the very best landforms are protected as
examples for scientific research and for education, yet they are rapidly disappearing,
without even being documented and mapped. Since sand and gravel are low value,
high volume materials that are costly to transport, demand exists everywhere, so no
features are safe.

Eskers are long, sometimes winding or beaded ridges of sand and gravel which were
deposited from rivers flowing in tunnels underneath ice sheets or glaciers. Their
name, used internationally for such glacial landforms, is derived from the Irish word
for them: ‘eiscir’. They can vary significantly in size and shape, but usually have a
roughly triangular cross section. If ‘sliced open’ in a gravel pit for example the
intermixed layers of sand and gravel are exposed. Their shape and sediment
distribution are due to the dynamics of the water contained in the ice under pressure
and the late stages when the meltwater channel ceases to operate.

Geomorphologically, the Ballymoon esker workings have gone quite deep and now
expose the contact between granite bedrock and overlying glacial deposits. They
exhibit sections of calcrete, where circulating groundwater rich in lime has
precipitated calcite as a natural cement, forming a concrete like deposit at the base of
the esker.

Ballymoon esker, north east of Bagenalstown is a proposed NHA (000797) primarily
for its rare plants: Basil Thyme and Green-winged Orchid (only known in 4 and 7 sites
respectively) and others. The site synopsis also cites the geomorphological interest of
the esker which is well separated from the larger esker systems of the midlands.
However in the early 1990s when the site was selected as a pNHA sand and gravel
working was noted at several sites and only the northernmost section of the esker
was intact.



This remains the situation with Kilcarrig Quarries working sand and gravel from
several pits along the esker. If the esker is to be fully redesignated as an NHA under
the Wildlife (Amendment) Act 2000, a full survey will need to be done to establish the
distribution and status of the rare plant community of the calcareous grassland on the
esker. The permissions and status of the gravel working by Kilcarrig Quarries Ltd will
need to be examined. The site requires a detailed geomorphological assessment to
establish whether it has any exceptional features. Investigation of these internal
features is of course only possible where quarrying has exposed them, illustrating one
of the paradoxes of geomorphological and geological conservation.

In short, Ballymoon Esker exemplifies the many conflicting interests and issues that
arise with geomorphological landscape features which also comprise an economically
useful resource. It would make a very good case study for Carlow sch  ools to

use, examining demand and needs for aggregate resou  rces, and what is also
available locally, and the nature conservation valu e of the esker, along with the
geomorphological importance, and the local sense of place.



Geological History of the Carlow area

This is a non-technical summary written to be accessible for any reader, but
occasionally some geological terms are unavoidable. A Glossary of these terms (in
blue print) is provided at the end of the report.

The scenic landscapes in the Carlow area formed over hundreds of millions of years
by various geological processes, each one leaving its mark in the rock record. Careful
examination of the rocks in the region can help unravel the mysteries surrounding
their formation and thus shed light on the evolution of the Carlow terrain. However,
there are few natural exposures in Carlow, and it is in the quarries and pits that
windows can be found exposing the bedrock. Even on the hilly terrain of the
Blackstairs (see below) underlain by granite, natural outcrops are rare.

Rocks can be divided into three main groups, sedimentary, igneous and
metamorphic. All three groups are exposed in Carlow. Sedimentary rocks are laid
down as soft material such as sand or mud and then hardened by compaction and
lithification into sandstones, siltstones, mudstones and limestones. Fossils, often
preserved in these rocks, can give us an idea as to how the rock formed and what the
climate and environment were like at that time. Igneous rocks crystallise from magma
originating deep beneath the Earth’s surface and may be extrusive (i.e. lava flows at
the Earth’s surface) or intrusive (emplaced within the Earth’s crust, below the
surface). Metamorphic rocks are sedimentary or igneous rocks that have been altered
by changes in temperature and/or pressure. New minerals grow in response to these
changes and their composition depends on the composition of the original rock.

At any one locality there is usually more than one rock type, or lithology and they are
generally inter-layered. Ranges of lithologies over a small area are largely consistent
and sequences of rock often share common characteristics allowing them to be



grouped together as packages or geological units. The most important of these ‘units’
is the formation, which is defined as a sequence of related rock types differing
significantly from adjacent sequences.

The oldest rocks in the Carlow area are of Lower Ordovician age and belong to the
Ribband Group (Figure 1). They are exposed in the east of the county, northeast of
the Blackstairs Mountains (Figure 2 summary geological map). Of this Group, only the
oldest formation, the Maulin Formation, is exposed in Carlow. Originally deposited as
mudstones on the floor of the lapetus Ocean, these rocks are dominantly dark blue-
grey in colour. The lapetus Ocean separated the NW half of Ireland from the SE half
from Cambrian to Silurian times. The Kilcarry Member of the Maulin Formation
records the first evidence of volcanic activity in the Carlow area. Characterised by
andesitic lavas and tuffs this formation formed as the lapetus Ocean began to close
through a process called subduction (where one lithospheric plate sinks beneath
another). As it sank, the subducted oceanfloor began to melt generating magma that
was injected into the rocks above.

According to concepts of plate tectonics the Lithosphere (crust and upper mantle) is
divided into a number of rigid plates, which collide, separate and slide by each other
as they move. Where plates separate (e.g. the Mid Atlantic Ridge) new plates are
created and where they collide (e.g. the Himalayas) plates are destroyed. Movements
along plate boundaries can result in mountains being built, volcanoes, earthquakes
and the formation of deep-sea trenches. In the case of lapetus two landmasses (one
including NW Ireland, the other SW Ireland) on either side of the ocean began moving
towards each other during Ordovician times. In order to facilitate this one lithospheric
plate sank below the other.

Whilst upper Ordovician rocks crop out in the Wexford area, no such rocks are
exposed at the surface in the Carlow area. The lower Ordovician Ribband Group was
affected by two major phases of deformation. The first, the Monian Orogeny (a Lower
Ordovician mountain-building event affecting southeast Ireland and Anglesey)
occurred shortly after deposition. The second phase, the Caledonian Orogeny took
place during the Silurian, marking the final closure of the lapetus Ocean.

Over half of Carlow is formed of granite (See figure 2 and figure 3). The Blackstairs
Granite and the Tullow Granite, both exposed in Carlow form part of the Leinster
Granite. Extending from the Carlow-Wexford area northeast to Dublin Bay, the
Leinster Granite is the largest body of granite in Ireland and Britain. It was emplaced,
or intruded, into the Lower Palaeozoic rocks towards the end of the Caledonian
Orogeny, during early Devonian times (around 400 million years ago). The intrusion
of the granite cooked and metamorphosed the surrounding country rock as it was
emplaced, altering the mudstones of the Maulin Formation to micaceous phyllites and
schists adjacent to the granite. The Kilcarry Member volcanics were also
metamorphosed to amphibolites
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AGE
(Million
Years)

ERA

PERIOD

Events Relating to the Carlow Area

1.6

65

Cenozoic

Quaternary

A series of ice ages followed by spread
of vegetation, growth of bogs and the
arrival of man.

Tertiary

Erosion. Opening of the North Atlantic
ocean. Volcanoes in NE Ireland.

135

205

250

Mesozoic

Cretaceous

Erosion. Probable incursion of the sea.
Chalk deposition preserved today in
northern Ireland.

Jurassic

Uplift and erosion. Sediments
deposited in offshore sea basins.

Triassic

290

355

410

438

510

544

Palaeozoic

Upper

Permian

Erosion and deposition under desert
conditions.

Carboniferous

Land progressively submerged.
Coastal plain and nearshore deposits
followed by limestone deposition in
shallow tropical seas. Subsequent
building out of the land, deltaic sands
and muds deposited often under
swampy conditions. Variscan mountain
building event (affecting southwest
Ireland) towards the end of the
Carboniferous.

Devonian

Continued mountain building, rapid
erosion and deposition under semi-
desert conditions. Intrusion of granites
and metamorphism during early
Devonian.

Lower

Silurian

Closure of lapetus Ocean, continental
collision and Caledonian mountain
building.

Ordovician

Deep-sea mudstone deposition on the
floor of the lapetus Ocean. Volcanism
along the southeast margin of lapetus
as the ocean contracts. Monian
Orogeny during the Lower Ordovician
(affecting southeast Ireland and
Anglesey).

Cambrian

Opening of the lapetus Ocean between
northwest and southeast Ireland.

2500

4000

Pre-
cambrian

Proterozoic

Oldest rocks in Ireland.

Archaean

Oldest known rocks on Earth.

Formation of the Solar System approximately 4600 million years ago

Figure 1. Geological Time Scale
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Figure 2. Summary geology map of Carlow.
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