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All figures from the field guide in PowerPoint format for use in teaching.
GigaPan Images from various sites that are referred to in the field guide.
All outcrop locations, as both kmz files and text files (UTM Zone 29U
and OSI Grid co-ordinates).

* Web addresses for the Ordnance Survey of Ireland and Geological
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Chapter 1
Introduction to the Field Guide

JIM BEST & PAUL B. WIGNALL

1.1 The Aim of this Field Guide

This field guide provides a detailed account of the Carboniferous geology
of the Shannon Basin, principally in County Clare and County Kerry,
Western Ireland. This region has become a classic destination for field
groups from across the world in the past 25 years due to its stunning
exposures of a wide range of Carboniferous depositional environments —
from carbonate platform to deep sea turbidites, from black shales to delta
slope and from shallow marine environments to fluvial channels — that
can be viewed on a wide range of spatial scales up to those of interest
within hydrocarbon reservoir modelling. The region has become a testing
ground for concepts within basin analysis and sequence stratigraphy and
has been used as a source of outcrop analogues for many hydrocarbon
reservoir studies across the globe. This guide provides a summary of both
past work and ongoing debate on the interpretation of these exceptional
outcrops, through description of the principal localities and their major
features. We hope the guide will be valuable to both professional and
amateur geologists, as well as a broader audience who want to know more
about the rocks that form this beautiful landscape. This guide thus
provides both an account of the deep-time evolution of this region in the
Carboniferous some 320 million years ago, as well as setting the stage for
a landscape that has a fascinating history of human settlement over the
past 6000 years (Jones, 2004, 2007). The guide assumes a basic knowledge
of geology but also includes some terminology associated with specific
areas and topics, such as palaecontology and sequence stratigraphy.

A Field Guide to the Carboniferous Sediments of the Shannon Basin,

Western Ireland, First Edition. Edited by James L. Best and Paul B. Wignall.
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2 Chapter 1

Perhaps what strikes one most when walking over and examining the
rocks described in this field guide is the incredible variety and wealth of
superbly-preserved geological features present. These outcrops have
provided the materials for a range of detailed research papers over a
60-year period and have led to this region being perhaps one of the most
visited destinations by geological field parties in a global context; and for
specialities that include sedimentology. palacontology, structural geology.
geophysics and reservoir geology. Yet, despite this extensive study. the
Shannon Basin continues to reveal new features, to stimulate new interpre-
tations and debate and there are many questions that remain to be answered
about these sedimentary sequences. This field guide thus not only aims to
provide details about many of the key localities, but also highlights areas
of ongoing debate and discussion, in the hope that it will provide a synthe-
sis and starting point for future study and teaching.

1.2 Background to the Area

The Carboniferous-age Shannon Basin encompasses an area within
Western Ireland that includes the majority of County Clare and parts of
County Kerry and County Limerick. The area lies along the Atlantic coast
of Western Ireland (Fig. 1.2.1) and encompasses regions both to the north
and south of the Shannon Estuary, a waterway whose trend has consider-
able geological importance as regards the formation and evolution of
the Shannon Basin (Graham, Chapter 2). The topography of the area
(Fig. 1.2.2) consists of higher terrain to the north in the limestone hills and
karst terrain of the Burren and gently rolling hills of the Loop Head
Peninsula that lies to the north of the Shannon Estuary, the mouth of
Ireland’s largest river. The Atlantic coast often possesses high and dramatic
vertical cliffs that afford superb exposures within the Carboniferous
sediments, but inland on the Loop Head Peninsula and in Counties Kerry
and Limerick the exposures are far more limited. The area contains the
world heritage area of the Burren in the north that comprises Lower
Carboniferous limestones that also make up the Aran Islands (Fig. 1.2.1),
and which exhibits superb geomorphology (Simms, 2006), natural history
(D’Arcy & Hayward, 1991; Nelson, 2008) and archaeology (Jones, 2004,
2007). The region also contains the world famous Cliffs of Moher that
display a section through part of the Carboniferous clastic basin fill, and
the striking coastal scenery of the Loop Head Peninsula. The geology of
the area allows access to a wide range of sediments that document the
formation, fill and later deformation of the Carboniferous Shannon Basin,
with many exposures being located along the western Irish Atlantic coast.
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Fig. 1.2.1. Map of the region detailed in this field guide, with principal towns, roads and
airports marked.

Tectonic deformation of the area occurred during the Variscan Orogeny,
with compression from the south producing broadly west-east oriented
fold structures, which decrease in their intensity further north. Thus, the
limestones and sandstones of northern County Clare, that gently-dip at a
few degrees to the south, are increasingly replaced by more intensely folded
and faulted sediments further south on the Loop Head Peninsula and
south of the Shannon Estuary, where pervasive pressure solution cleavage
is also developed. Indeed, the degree of low-grade metamorphism also
increases into the outcrops across the Shannon Estuary to the south.
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Fig. 1.2.2. Topographic map of the region, derived from Shuttle Radar Topography
Mission (SRTM) data (from http://photojournal.jpl.nasa.gov/catalog/?IDNumber=PIA06672).
Colour coding is directly related to topographic height, with green at the lower elevations,
rising through yellow and tan, to white at the highest elevations.

1.3 Climate

The present-day climate in Western Ireland (Fig. 1.3.1) is mild, being
dominated by the weather systems that track across the Atlantic and pro-
viding conditions that are seldom very cold but are often rainy. Weather
conditions can range from large Atlantic storms that strike the coast and
bring considerable rain, high seas and gale force winds, through to summer
anticyclones that yield warm, dry periods. July is the warmest month (at
Kilkee (Fig. 1.3.1), the average is 15.2°C (59.4°F) with January being the
coldest (Kilkee average=5.8°C or 42.4°F)). June and December are the
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Fig. 1.3.1. Average monthly temperature and rainfall at Kilkee, County Clare (see location
on Fig. 1.2.1).

driest and wettest months (at Kilkee, 71 and 154 mm rainfall. respectively).
However, rainfall occurs in all months (Fig. 1.3.1) and thus it is always
worthwhile packing waterproof clothes for fieldwork in the area. as well as
sun-block and sunhats for the summer months. It is also worthy of note
that at this latitude the winter days are short (c. 7.5 hrs between sunrise and
sunset at the winter solstice) but you are rewarded by long days and light
evenings in the summer (c.17hrs between sunrise and sunset at the
summer solstice).

1.4 Accommodation, Travel and General Facilities

The field area can be reached easily by car or bus from Dublin (¢.4 hours
by car) or visitors may also fly direct to either Shannon Airport, which is
¢.1.5hrs away from the town of Kilkee (Fig. 1.2.1), or Galway Airport
that is ¢. [.5hrs away from Lahinch (Fig. 1.2.1). In-field transport along
often small roads is easier by car or minibus. Larger coaches can negotiate
the small roads that lead to the vast majority of the outcrops detailed
herein, but it is essential to discuss the localities to be visited with the local
coach operators. Most of the sites can be accessed easily and the local
landowners are very gracious and obliging in allowing geologists to visit
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these localities. However, it is recommended that visitors ask permission
for access to any areas where is it obvious that you are walking across
private land and fields.

Tourism is important to the local economy in most of the coastal areas
to be visited and consequently accommodation in the area is easily availa-
ble through a host of options. A range of hotels is available in the larger
towns, with excellent bed-and-breakfast guest houses also to be found in
towns, villages and in the countryside. In addition, several hostels are
present in the area (such as in Kilfenora, Doolin and Lahinch in northern
County Clare) and these can cater for student groups. Besides these
options, houses, cottages and caravans can be rented at many localities
within the field guide area and the local tourist offices of Counties Clare,
Kerry and Limerick provide a ready source of excellent information. Some
useful sources of contact are given in the linked online website.

1.5 Safety

The field area is generally safe and many of the localities can be visited by
large groups, with the extensive exposures providing easy access. However,
a series of hazards, some potentially fatal, are present and should be borne
in mind when planning visits to these localities. Some of the localities
detailed herein are also weather dependent (slippery rocks, high winds,
tides) and thus the visitor should always, at each outcrop, conduct a care-
ful safety assessment of local conditions and hazards before proceeding to
access the localities described in this field guide. A list of the principal
hazards is given below but additional factors and hazards may be present
at individual sites.

High cliffs: Some of the coastal outcrops are adjacent to high cliffs that
call for great care, especially if the rocks are slippery when wet, as they
often are, and when there are high winds, which may be stronger near the
cliff edges. All such localities must be approached with extreme care and
cliff edges should not be approached due to potential undercutting and
instability of any overhanging ledges.

Slippery rocks: One of the most frequent hazards in this region is slip-
pery rocks, caused by either rain or sea-water. Slippery surfaces are often
worse in intertidal areas where seaweed and water can make the outcrops
truly treacherous. Extreme care should be taken in this regard, with the
limestones also providing sharp surfaces on which cuts can be sustained
easily during any falls.

Loose rocks: Some localities possess high outcrops and cliffs that have
loose rocks overhead and thus, as always, the wearing of hardhats is essential
at these localities.



