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Foreword
The compilation of a field guide presents several difficulties. If it is too long, accounts of rocks or
rock suites tend to be difficult to find and the price is too high; and yet, if certain rock types are left
out, the guide will fail in its purpose. Therefore I have tried, with the help of my co-authors, to follow
an intermediate course: each rock type is dealt with and extended descriptions are given of those
rocks which have received attention from research workers in the recent past. Recent ideas on the
form and structure of Tertiary igneous centres have been included and an attempt made to outline
some of the problems still requiring solution. In the excursion descriptions we have tried to make
these as detailed as possible both in location finding and geology, so that the geology can be
followed in the field with reasonable ease.
C. D. Gribble April 1976
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Access
Users of this guide in the field are requested to always bear in mind the various points made in the
Code of Geological Fieldwork issued by the Geologists' Association. Copies of this code are available
from the Geologists' Association, Burlington House, Piccadilly, London W1V 9AG. The Ardnamurchan
Peninsula is still unspoiled and a geologist can get access to most parts of it relatively easily, but it is
only common courtesy to ensure that landowners are informed and their permission sought when
walking onto land, particularly the area around Loch Mudle, which used to be owned by General
Accident and is now owned by a private individual. Organisers of field parties should note that the
Ardnamurchan roads are generally unsuitable for large coaches, and that minibuses will provide a
better method of transportation. Travellers to Ardnamurchan intending to cross Loch Linnhe by
means of the Corran Ferry should check the ferry times in advance. The road via Glenfinnan, Loch
Ailort and Acharacle provides a good alternative approach.
C. D. Gribble October 1995

Preface to the 1996 reprint
Very few research papers have been published during the last twenty years on aspects of the
Tertiary geology of Ardnamurchan, but a very large number have been published on the age of
igneous episodes across the entire Tertiary igneous province. I have therefore amended Table 1 on
page 7 and have added the following comments on the age determinations and on the most recent
ideas and views on the Tertiary Province. I have also added a list of references to work published
since 1976.
The initial opening of the North Atlantic Ocean occurred during early Mesozoic times, and this was
followed by the splitting of the Greenland Plate from the West European Plate in late Cretaceous
times. Volcanism began in this structural environment in the latest Mesozoic, but continued into the
Tertiary when the greatest activity took place (Upton 1988). Subsidence and faulting during the
Palaeocene gave rise to the controls responsible for early dyke emplacement and lava extrusion (the
Tertiary plateau basaltic lavas). The distribution of these thick sequences of lavas was probably
dependent upon where the Mesozoic sedimentary basins were sited.
Later in the Palaeocene, central subvolcanic complexes (such as those in Mull, Skye and
Ardnamurchan) were mostly sited in areas of thick, pre-Mesozoic, uplifted crust, where crustal thinning was not an important factor, as it had been in the location of the major dyke swarms. Walker
(1975) suggested that intrusions of granite diapirs preceded the development of these central

complexes, but the sequence of events is often much more complicated (England 1990). Many
central complexes are located at the intersections of major NE-trending faults with Tertiary dyke
swarms, which had acted as fissure feeders to the lava piles. More detailed accounts of Tertiary
igneous activity are given by Emeleus (1982, 1991) and Emeleus and Gyopari (1992).
The entire Tertiary igneous episode occurred over a short period of time (see Emeleus and Gyopari
1992). Although variations do occur in the sequence of igneous events, Table 1 represents a
reasonably accurate consensus of the available data (Mussett et al. 1988; Hitchen and Ritchie 1993).
In Scotland the total span of igneous activity was 11 million years, with the earliest dates of 63 Ma
representing the lavas of Muck and Eigg. The Rum Central Complex was probably the next event as
it post-dates the lavas of Eigg and Muck, representatives of which are incorporated in the zone of
ring faults bounding the complex, but it predates the Skye lava field, since clasts derived from the
Rum Central Complex occur in conglomerates incorporated in the Skye lavas (Emeleus in press). The
two main lava fields of Skye and Mull have been dated radiometrically around 61 to 60 Ma, but
recent palynological data suggests that the lavas of Mull are significantly younger than those of Skye
(Jolley in press). The Ardnamurchan lavas are currently regarded as part of the Mull field. In Skye
and Mull the latest dates of 54 Ma are shown by dolerite dykes, but the pitchstones of the Sgurr of
Eigg, dated at 52 Ma, may represent the last event of all (Dicken and Jones 1983).
Ardnamurchan shows a protracted set of dates, with the lava flows giving dates comparable with the
Mull lavas and all intrusions (ring dykes, cone sheets etc.) showing dates of around 60 Ma to 58 Ma.
These agree with the palaeomagnetic evidence which suggests that the igneous complex of
Ardnamurchan developed rapidly.
The Ardnamurchan Igneous Complex contains the usual features of early lava flows and later
plutonic intrusions with several phases of dyke and cone sheet emplacement, The plutonic activity in
Ardnamurchan mainly involved the emplacement of ring intrusions which, according to the earliest
reports on the area, are arranged concentrically around two centres (centres 2 and 3) with an earlier
centre (centre 1) delineated by vent and cone sheet emplacement. All the centres post-date the extrusion of thin lava flows, now seen in the east of the area, and which probably represent the northern
extension of the main Mull plateau basalts. However, since there has always been considerable
doubt about the three centres being distinct and separate entities (see pages 6 to 8), it is possible
that the geological history of Ardnamurchan is much simpler than Richey et al. believed and,
although no clear, agreed reinterpretation of the facts has emerged, it is now proposed that the
principal events may have been as follows:
1. Around 61 million years ago early lava flows were extruded onto a landscape carved out of
Precambrian metasedimentary rocks (the Moine `schists') with a thin cover of Mesozoic sedimentary rocks.
2. Vents and asociated volcanic rocks accompanied this activity.
3. Ring intrusions were emplaced in the volcanic 'root zone' with the focus of activity moving
slightly from west to east during this period (60 to 56 million years ago). During this period,
between 59 and 58 million years ago, an early set of steeply dipping inner cone sheets was
intruded in the west.
4. The outer cone sheets were emplaced at the end of the igneous episode (around 56 million
years ago).
5. Dolerite dykes were emplaced throughout the igneous episode and igneous activity ended with
a final phase of dyke intrusion.
The sequence of events given above probably accommodates all the facts and data that have become
available since 1930. Nevertheless, the classification of Richey et al. (1930), based upon three
centres of igneous activity, which was adopted in the original preparation of this guide (page 8),

remains a valid and practical approach for descriptive purposes.
C. D. Gribble
Department of Geology and Applied Geology
University of Glasgow
October 1995
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