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ABSTRACT

The Inner Hebrides comprise a diverse range of environments and vegetation, and
archaeological evidence suggests that people were interacting with these from early
Holocene times. There are relatively few detailed palynological investigations from
the islands for the early Holocene and not all the published data include quantification
of microscopic charcoal which may assist in the interpretation of human impacts.

Radiocarbon dates are also lacking from a number of the published profiles so that
inter-site comparisons and comparisons with the archaeological record are difficult.

Some pollen profiles from the Inner Hebrides contain possible indications of human
impact in the first half of the Holocene (Lowe and Walker, 1986a; Andrews et al.,
1987, Hirons and Edwards, 1990; Edwards and Berridge, 1994). These profiles lack
detail however, and it was clear that a multiple profile approach would provide a
clearer picture of vegetation change and allow more confident interpretations of the

pollen data. The coring of several sites would assist in defining the spatial differences
in early Holocene vegetation within the islands and differences in the scale of human
impacts which may reflect different types of interference.

Multiple profiles were obtained from Loch a'Bhogaidh (Islay), A'Chrannag bog and
Livingstone's Cave bog (Ulva) and Kinloch (Rum), all of which are close to areas of
known Mesolithic occupation. A single core was obtained from Loch an t'Suidhe at
Bunessan, south west Mull, from where there is currently no archaeological record for
the Mesalithic. All cores were analysed for pollen and microscopic charcoal and AMS
dates were obtained for all profiles.

The results provide evidence for changes in vegetation due to climatic impacts and
inferred Mesolithic activity. The possible effects of human influence vary from
temporary woodland reductions to the creation of heathland and cereal cultivation.
The use of multiple profiles is validated in that it provides an indication of spatial
variation in inferred land use patterns over short timescales. The results are compared
with previously published studies and the factors influencing the early Holocene
spread of arboreal taxa, and the elm decline, are re-evaluated.
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INTRODUCTION

The Inner Hebrides are located west of the Scottish mainland and consist of
numerous islands of diverse geology and topography which were shaped by Tertiary

volcanic activity and Quaternary glaciation. Contemporary vegetation ranges from

blanket bog communities to mature deciduous woodland, and arctic-alpine plants

survive in the mountainous regions on Mull, Rum and Skye. The early Holocene

witnessed a rich woodland cover.

Archaeological sites and finds from the islands indicate that humans were inhabiting

and utilising the abundance of natural resources throughout the Holocene. The

Mesolithic period is particularly well represented on most of the islands, though less
so on Mull and Skye, and sites suggesting extensive and prolonged occupation are
found at Bolsay, Islay (Mithen and Lake, 1996) and Kinloch, Rum (Wickham-Jones,
1990). Radiocarbon dates on material from Kinloch provide evidence of the earliest
known occupation of the islands at 8590+45 BP (7640 cal. BC) (ibid.), but it 1s
probable that people were present in the Inner Hebrides much earlier than this
(Edwards and Mithen, 1995; Edwards, 1996) as they were in the Scottish mainland‘
(SAN, 1998).

The abundance of Mesolithic archaeology on the islands and the availability of a large
number of sites suitable for coring encourage the view that Mesolithic impacts on
vegetation are likely to be detected by pollen analysis. Palaecoecological investigations
on some of the islands have already been undertaken. The work of Birks (1973), Birks
and Williams (1983) and Walker and Lowe (1990; 1991a; 1991b) on Skye, and Lowe

and Walker (1986), Walker and Lowe (1985; 1987) on Mull is the most extensive
research in the area and focuses especially on the Lateglacial and early Holocene

times. Later investigations by Hirons and Edwards (1990) on Rum, Andrews ef al.,




(1987) on Colonsay, Bennett (1989) and Edwards and Berridge (1994) on Islay were
concerned with Holocene vegetation reconstruction within a context of human

occupation. Most of these studies suggest reductions in local woodland which may

have arisen from the activities of Mesolithic people.

Given the extreme geographical variations of the Inner Hebrides, much greater spatial
variation of palynological sites is required in order to fully appreciate the changing
patterns of vegetation, including human impacts, throughout the Holocene. It was
anticipated that higher resolution pollen sampling would assist in the provision of
basic data and allow secure inter-site comparisons, especially if supported by multiple

profiles and a sufficient number of radiocarbon dates.

The project

The project aims to detect the impacts of people on early Holocene vegetation in the
Inner Hebrides, and to provide more detailed information on changing vegetation
patterns in the islands from c¢. 10,000 BP (9500 cal. BC) covering the Mesolithic at all
sites, and the Neolithic and later (from c. 5000 BP [5650 cal BC] onwards) on Rum
and Ulva. In order to maximise the potential for detection of small scale vegetation

changes multiple profiles from single sites have been used where appropriate.

The main questions addressed in this thesis are as follows:

1. Do multiple coring methods expand greatly on the detail provided by single cores?
What are the differences (if any) between profiles from a site and what can be inferred
from these in terms of local vegetation composition, sedimentation and pollen

distribution and accumulation?




2. Do the pollen records contain evidence of human impact and does this vary

between profiles within a site and between sites?

3. How do the early Holocene pollen records from the Inner Hebrides compare with

those from the Outer Hebrides and western Scotland?

In order to i1lluminate the above, several sites were chosen for coring. Loch

a'Bhogaidh on Islay and Kinloch on Rum are both located close to areas of known

Mesolithic occupation and cores from both suggest temporary woodland reduction
during the Mesolithic sites (Edwards and Hirons, 1990; Edwards and Berridge, 1994).

A site on Mull was chosen as there is very little evidence of Mesolithic occupation on
the 1sland, yet a core from Loch an t'Suidhe (Lowe and Walker, 1986a) displays
potential evidence of human activity. Greater sampling resolution and microscopic
charcoal quantification was required at this site to assist interpretation. A'Chrannag
and Livingstone's Cave bogs on Ulva were chosen due to their proximity to a known

site of Mesolithic occupation and the lack of pollen data from the island.,

The sites also cover a range of coring environments and incorporate lake sediments

and peats. This will allow an assessment of the value of multiple coring methods
within different sediments. Implicit in this technique are the requirements of close
resolution sampling and AMS dates to allow comparisons, not only of phases of
potential human impact, but also of woodland development and vegetation patterns
within the islands over thousands of years. This detail may assist in the refinement of
1sopollen maps for the area and in assessing the degree of impact that Holocene

climatic changes may have had.




Structure of the thesis

The thesis is divided into 8 chapters. Chapter1provides the geographical background
of the Inner Hebndes and summarizes the archaeological evidence and published
pollen data from the islands which are to be used as the context for this thesis. Chapter
2 reviews the methods employed in this study and includes commentary on pollen and

microscopic charcoal taphonomy in the context of multiple profiles. This is followed

by a description of the sites selected for study. The data from each site are presented
and discussed in Chapters 3-6. A synthesis of the vegetation reconstructions is
included 1n Chapter 7 in the context of data from other Inner Hebridean sites, as well

as sites from the Outer Hebrides and the west coast of Scotland. Chapter 8 comments

on the success of the methods employed and makes suggestions for future research.

Conventions and Definitions

Dates

All dates are presented as uncalibrated radiocarbon years before present (BP) to allow
comparison with published pollen data. As archaeological publications often refer to
calendar years, calibrated dates BC and AD (Stuiver and Reimer, 1993) are included
in parentheses within the text for actual and extrapolated dates. Calibration details

(Stuiver and Reimer, 1993) of dates on the new profiles in this study are included in

Appendix A.

The term Lateglacial refers to the transition period between the last glacial and the
current interglacial occurring c. 14,000 - 10,000 BP (14,900 - 9500 cal. BC). The
present interglacial (c. 10,000 BP [9500 cal. BC] to the present) is referred to as the

Holocene or postglacial.




Nomenclature

Vascular plant nomenclature follows Stace (1991) and pollen and pteridophyte spore

nomenclature follows Bennett, 1994. The term 'arboreal' includes both trees and

shrubs and the terms 'heath' and 'heathland' refer to dwarf shrubs of the Ericaceae and

Empetraceae families.



CHAPTER 1 - GEOGRAPHICAL, ARCHAEOLOGICAL AND
PALAEOENVIRONMENTAL BACKGROUND TO THE INNER
HEBRIDES, WESTERN SCOTLAND

1.1 Geography of the Inner Hebrides
1.1.1 Climate

The Inner Hebrides (Fig. 1.1) are situated off the westemn coast of Scotland
where the thermal regime has a strong maritime influence from the North
Atlantic Drift. Mean annual temperatures are comparable to those in lowland

England, but the seasonal range 1s smaller (Green and Harding, 1983). Mean
January minimum and maximum temperatures range between 2°C and 7.5°C,
and the range of minimum and maximum temperatures for July is 10.56C -179C
(Boyd and Boyd, 1990). Islay, the most southerly of the Inner Hebridean 1slands

and the most exposed to maritime influences lies at the warmer end of the scale.

The islands are exposed to east-tracking cyclones and fronts, resulting in

frequent and high levels of rainfall which are increased by orographic uplift over
the more mountainous islands of Mull (Jermy, 1978), Rum and Skye (Green and

Harding, 1983). Rainfall occurs an average of 200 days per year throughout the
islands and at least Imm of rain per day is recorded. Wind speeds are high with

an annual range of 15-20 knots and gales are common (ibid.).

Although the Inner Hebrides mainly experience cyclonic rainfall (and
occasional snow when cyclones are followed by Polar Maritime and Arctic air),
the extension of easterly lying anticyclones can bring drier weather (Green and

Harding, 1983). A mean maximum for the Inner Hebrides of 20 days per year of




snowfall is recorded (Boyd and Boyd, 1990) and snowfall is more frequent and

greater on Rum, Mull and Skye than on other islands due to the altitudes of their

summits (Green and Harding, 1983; Jermy, 1978).

1.1.2 Geology, Geomorphology and Topography

The solid geology of the Inner Hebridean islands mainly consists of Lewisian
Gneiss and Torridonian sandstones (Craig, 1991). Lava floe s from Tertiary
volcanic activity occurredon Skye (Birks, 1973), Mull (Woolley and Jermy,
1978), Eigg and Rum (Wickham-Jones, 1990a); a result of these 1s Bloodstone
Hill (Emeleus, 1987; 1991; Wickham-Jones, 1990a, 1990b) a potential source of
material for stone tool manufacture in prehistory (Wickham-Jones, 1990a and
b). Tertiary volcanic activity in the Ben More area of Mull also resulted in the

high basalt cliffs and columns which are dominant in the coastal landscapes of

Mull and the Isle of Ulva (Woolley and Jermy, 1978; Howard and Jones, 1990;

Emeleus, 1991).

The landscape of the Inner Hebridean islands has been largely shaped by the

climates of the late Devensian glaciation. Following the Devensian cold stage

maximum c. 18,000 BP (19,450 cal. BC), climatic amelioration reduced the area

of ice cover over the 1slands.

A period of climatic deterioration between c. 11,400 and 10,000 BP (11,430 and
9500 cal. BC) known as the Loch Lomond Stadial (Gray and
Lowe, 1973; Ballantyne and Dawson, 1997) may have been preceeded by other
readvances in western Scotland (Robinson and Ballantyne, 1979; Dawson,
1982; Peacock, 1983) including the Wester Ross Readvance (Robinson and

Ballantyne, 1979). However, the Loch Lomond Readvance 1s the most recent




and clearly defined episode of glacial activity and there is evidence on Skye,

Mull and Rum that valley glaciers formed during this time (Peacock, 1983;
Price, 1983).

The cold climates of the Loch Lomond Readvance were responsible for the

periglacial features, talus, landslips and scree slopes evident in the Inner
Hebridean landscapes. Many of these phenomena occur in the mountainous
areas such as the Cuillins of Skye, eastern Mull and Rum, where altitudes have

exacerbated the climatic effects of the Lateglacial period. Glacial drift and
glacimarine sediments also remain exposed (Dawson, 1983), the latter being a

source of pebble-washed flint from which prehistoric stone tools have been
made (Mercer, 1970, 1974, 1978-80; Wickham-Jones, 1990; Edwards and
Bermdge, 1994; Edwards and Mithen, 1995).

Climatic change at the end of the Lateglacial and in the early Holocene have
also shaped the coastlines of the Inner Hebridean islands and western Scotland.
Despite isostatic rebound of the northern landmass, sea levels were temporarily
higher than they are today (by as much as 40 m around 13,000 BP {13,870 cal.
BC)) (Peacock, 1983; Price, 1983). Subsequent reductions in sea level resulted
in the raised beaches which are frequent occurrences with examples in eastern
Skye, Jura and south western Rum (Peacock, 1983; Dawson, 1983) and where
Lateglacial storm beaches are also found (Peacock, 1983). One of the most
important of these features is the Main Lateglacial shoreline which is currently
exposed as cliffs in the Oban area of western Scotland and continues sloping
under present sea level into the Irish Sea basin (Ballantyne and Dawson, 1997).
Many of the caves within the cliff face were occupied by people in the early

Holocene (refer to Section 1.3.2).




As climatic amelioration continued from the Lateglacial into the Holocene,
glacio-eustatic adjustments resulted in a rise in sea levels, which are thought to

have reached a maximum between c. 7200 and 6200 BP (6050 and 5130 cal.

BC) (Ballantyne and Dawson, 1997). Isostatic readjustment of the landmasses

subsequently produced relatively lower sea levels, and Holocene raised beaches
resulting from relative sea level changes are frequent in the coastlines of the

Inner Hebrides (Dawson and Dawson, 1994).

Inner Hebridean landscapes are varied due the volcanic origins of much of the
geology and the impact of glaciation. Skye (Fig. 1.2) Mull (Fig. 1.3) and Rum
(Fig. 1.4) are the most mountainous of the islands with altitudes exceeding 900
m O.D. on Skye and Mull, and 800 m on Rum. Topography is more marked on
Rum and its coastline is dominated by steep cliffs. In the south of the 1sland
mountain slopes run directly into the sea (cf. McCann and Richards, 1969).
Rum is not easily accessible, the easiest routes to the interior being Kinloch
Glen which runs east-west and Kilmory Glen which runs north-south. A
relatively flat and low-lying area is located to the north west of Rum at Farm

Fields where the mouth of the Kinloch River meets Loch Scresort.

Coastal scenery on Skye and Mull varies between cliffs and sandy beaches. The

smaller island of Ulva also features basalt cliffs and raised beaches along its

coastline, and hills reach a maximum of 313 m O.D. at the summit of Beinn

Creagh.

Islay and Jura (Fig. 1.5) are the most southerly of the Inner Hebridean islands.

To the north of Islay and on the western peninsula of the Rhinns, the landscape




consists of low rolling hills, the highest point on the Rhinns being Beinn Tart
a'Mhill at 232m O.D. Southeast Islay is more mountainous, with summits
reaching 491 m O.D. in the case of Beinn Bheigeir. Jura is also mountainous,

summits typically ranging between 300 and 500 m O.D. and the Paps of Jura

reach 785 m. The coastlines of both islands display numerous raised beaches

and cliffs and small coves and pebble beaches are also frequent.

1.1.3 Soils
The soils of the Inner Hebrides are fairly uniform due to the similarity of parent

materials and the extreme wetness of the climate. Parent materials have been
1dentified as varieties of drift including glacial and morainic tills, raised
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