
Fifth International Palynological Conference 1980 

Guidebook for Excursion CB 

QUATEELWARY VEGETATIONAL HISTORY OF WESTERN SCOTLAND 

H .J .B . Birks 
The Botany School, 

University of Cambridge, 
Cambridge CB2 3EA. 



INTRODUCTION 

In Scotland today, four major potential vegetation regions are 
deducable from existing woodland fragments on island� in ravines and 
gullies, on cliffs, and on steep blocky slopes (McVean and Ratcliffe, 
1962) . South of the Grampian Highlands and up the west coast as far 
north as southern Skye oak forest with birch, elm, oak and alder 
would predominate (see Fig. 1) ; in central Scotland pine forest 
would predominate with some birch and oak; to the north and west 
birch forest would predominate with hazel and rowan; and in exposed 
coastal areas in the far north, on the smaller Hebridean islands, 
and on Orkney and Shetland the landscape would be naturally treeless, 
even at low altitudes. 

The existence of this pattern poses several important ecological 
questions, answers to which can be provided by palaeoecological studies 
of Holocene (Flandrian ) deposits . When did the pattern originate and 
how did it develop? What factors controlled the vegetational 
differentiation? What were the relative importance of local environmental 
factors, plant migration, and man's activities in influencing the 
pattern? Has the pattern existed throughout the Holocene, and have 
the boundaries between forest regions changed in position with time? 

Prior to the reforestation of Scotland after the end of the last 
glaciation, complex but major environmental changes occurred between 
about 13500 and 10000 yrs B .P . ,  with the development of corrie glaciers 
on many Scottish mountains and of a large ice-cap in western Scotland 
during the Loch Lomond stadial of between 11000 and 10000 yrs B.P . ( Sissons, 1979) . The elucidation of the environmental changes during 
the Devensian late-glacial represents a major challenge to Quaternary 
palaeoecologists and it requires detailed pollen analytical studies, precise 
dating, and thorough mapping of the glacial landforms and deposits formed 
during the Loch Lomond stadial . In the last 15 years considerable 
advances have been made in our knowledge of the Devensianlate-glacial 
of Scotland, and some of the major study areas will be visited on the 
excursion. 

The aims of this excursion are threefold. 

(1) We will visit representative stands of the major forest types 
existing in western Scotland today and we will visit several sites 
where detailed Holocene pollen diagrams are available. Consideration 
of these diagrams and also of diagrams from sites elsewhere in western 
Scotland, which, because of shortage of time, we will not be able to 
visit will provide some insights into the historical and ecological 
development of the Holocene forest patterns of western Scotland. 

(2) We will visit areas where the Devensian late-glacial vegetational 
history has been studied in detail, often in relation to glacial land­
forms. A general picture of spatial and temporal variation in the 
vegetation of western Scotland between 13000 and 10000 yr B.P. will 
emerge as the excursion travels from south to north. 

(3) Because the flora and vegetation of western Scotland are so diverse, 
we will visit some areas of considerable botanical interest even though 
very little, if anything, is known about the Quaternary vegetational 
history of these areas . 
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DAY 1 ( JULY 6 )  C.AMBRIDGE TO DRYlVIEN 

This is a day of travel with no scientific stops. The vegetational 
history of southern Scotland in general closely resembles that of northern 
England. Holocene diagrams from loch Dungeon in the Galloway Hills (H.H. Birks, 1972 ) to the west of the main Carlisle to Glasgow road 
and from loch Cill on Aonghais in south Argyll (Fig. 1 ) are shown in 
Figures 2 and 3 as representative of the Holocene pollen stratigraphy 
of southern Scotland. 

At the close of the Devensian late-glacial (zones LD-1 and LCA-2 ) 
Juniperus and Ernpedtrum heaths were widespread, interspaced with herb 
dominated grass and sedge communities in which grew competition-intolerant 
herbs such as Thalictrum, Saxifraga spp., Rumex acetosa, and Artemisia 
norvegica. � 9800 B.P. Betula (probably B. pubescens) expanded rapidly 
to form open birch woods with Populus and willows, tall-herbs such as 
Filipendula, and ferns such as Dryo. pteris filix-mas. Corylus avellana (hazel) spread rapidly at about 9500 B.P. to form mixed birch-hazel woods, 
perhaps differentiated by edaphic factors with hazel favouring the richer 
soils and birch confined to the more acidic sites. 

Quercus and Ulmus expanded in Galloway at 8500 B.P� and in southern 
Argyll at 8000 B.P. to form mixed deciduous forest, with Hedera helix (Ivy ), 
Ilex aquifolium (holly ), Sorbus aucuparia (rowan), and Lonicera 
periclymenum (honeysuckle) o In Galloway Pinus sylvestris arrived at 
about 8000 B.P. but remained rare, occupying marginal habitats, such as 
near tree-line (ca. 610 m ) and dried peat-bog surfaces between 7500 and 
6800 B.P. Fossil pine stumps dating to these times are common in the 
Galloway Hills (H.H. Birks, 1975; Fig. 4) where, as a result of subsequent 
bog development they were buried by peat. The lime (Tilia cordata ), to 
judge by its low fossil pollen values, was absent from southern Scotland. 
There is no evidence that it was ever a native tree in Scotland. Pine 
was never important in south Argyll (Figs. 3 and 4). 

At 7500 B.P. Alnus glutinosa (alder ) expanded, perhaps largely 
replacing Salix and Betula in wet habitats. This date for the expansion 
of alder is the same as in areas further south but is 1000 years older 
than in parts of central Scotland and is 2000 years older than in 
northernmost Scotland. The dynamics of the expansion of alder are not 
clear but there is good evidence for its local growth in southern 
Argyll from at least 7985 B.P., nearly 500 years prior to its regional 
expansion there. 

The decline in Ulmus pollen at 5000 B.P. may mark the beginning of 
human interference on the vegetation of the area, with some forest 
clearance, small pastoral farming, and phases of forest regeneration, 
often involving Fraxinus excelsior (ash ). Extensive clearance occurred 
in the last 2000 years, with the development of grassland, heath, and bog 
until the largely treeless conditions of southern Scotland were reached. 
During recent times conifers have been widely planted commercially, 
and an increase in Pinus and Picea pollen is detectable in pollen diagrams 
that extend to the present day. 

All the pollen diagrams from southern Scotland indicate that oak 
forest with birch and hazel was the natural forest vegetation of the 
area. Although importa�t;)OOO B.P. Ulmus was reduced by manis activities 
and by progressive soil deterioration, leaving oak, birch, and hazel the 
major forest trees, with alder and willow on wetter sites and ash on damp, 
mildly basic soils. 
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LOCH CILL AN AONGHAIS. ARGYLL. ANAL. SYLVIA PEGLAR 1976-77 
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DAY 2 (JULY 7) DRYMEN, LOCH LOMOND, AND RANNOCH MOOR. 

1. DRYMEN 

The Drymen-Loch Lomond area is a classic area for investigations 
on the Devensian late-glacial. Donner (1957) studied the pollen 
stratigraphy of two sites near �en, _one outside the end moraines of 
the Loch Lomond readvance glaciers, the other (Gartmore) Lnside the end­
moraines (Fig. 5). 

The stratigraphy at Muir Bark Reservoir, Drymen (26/490 923) shows 
(Fig. 6 )  a basal tripartite sequence of clay/clay-gyttja/clay, overlain 
by Holocene gyttjas and peat. Radiocarbon dates obtained by Vasari (1977) 
from this site are as follow s :  

Zone Ill/IV boundary 
Zone 11/111 boundary 
Zone 1/11' boundary 

DRYMEN 

10010 ± 230 B.P. 

12060 + 320 B .P .  
12510 ± 310 B .P .  

I I 

FIG.6.-Drymen: total diagram of the Late.glacial and early Post·glacial. 
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· At Gartmore (26/500 976) ,5.5, � n�rth of Muir Park � ?ut inside the 
morallle s of the Idch lomond readvance �ce, llinner (1957 J found no 
Devensian late-glacial deposits (Fig. 7)0 Organic sedimentation began 
early in the Holocene. 
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No datable material other than reworked marine shells has yet been 
found in deposits of the loch IDmond readvarice. The dates are 
11800 ± 170, 11700 ± 170, 11330 ± 170, 11430 ± 220, 11530 ± 210; and 
11805 ± 185 B .P .  for shells within the moraines or from within glacially­
disturbed marine clay beneath readvance deposits. The loch IDmond readvance 
is therefore assigned to the only subsequent cold period, which is 
generally assumed to have extended from about 11000 to 10000 yr B . P .  
The chronology of the loch lomond readvance needs detailed work. 



2. LOCH LOMOND 

The surface of Loch Lomond, one of the largest and deepest lakes in 
the British Isles, lies at only 9 m O.D . The Loch straddles the Highland 
Boundary Fault which delimits the Highlands from the Midland Valley of 
Scotland. The islands at the south end lie on the Highland Boundary 
Fault. 

The eastern and western sides of the Loch as well as the islands 
support extensive stands of oak woodland with birch, rowan, hazel, and 
ash. Although these woods may appear natural, Tittensor (1970) has 
shown from detailed examination of estate records that from the late 
17th century onwards the woods were managed as oak coppice with an 
approximately 21-year cycle . Oak was used not only for timber, but 
for charcoal used for iron smelting, and for bark tannip� and 
pyroligneous acid production. other trees, less valued and termed 
vbarren timber' were removed to favour the growth of oak . 

Although these woods have been intensively managed, many of them 
would have had a continuity of tree cover over several hundred years. 
The composi�ion-e�·the field layers of these woods �s primarily a 
function of soil-type and grazing pressure (see Tittensor and steele, 1971). 
On acid soils (pH 3.5-405) with heavy grazing by sheep and deer Fteridium 
aquilinum and grasses (mainly Deschampsia flexuosa) predominate. With 
less grazing Vaccinium myriillus is often abundant . Ungrazed areas are 
dominated by V .  myrtillus, Iuzula sylvatica, and ferns such as Blechnum 
spicant, Dryopteris borreri, andD. ·aemula. 

On more basic soils (pH 4.5-6.0), the field layer of ungrazed woods 
is rich in herbs, such as Anemone nemorosa, Endymion non-scriptus, 
Oxalis acetosella, Primula vulgaris, and Sanicula europea. With heavy 
grazing grasses, mainly Anthoxanthum odoratum, Festuca ovina. and 
Agrostis spp . , and Fteridium aquilinum dominate. 

Many of the woods occur on steep boulder-strewn slopes and in the 
oceanic climate of western Scotland (190-240 wet days a year ) mosses, 
liverworts, filmy ferns, and lichens cover the boulders, tree trunks, 
and fallen logs. Many of these cryptogams have markedly western or 
oceanic distributions in Europe and , on a world scale, have sub-tropical 
distributions. Common oceanic species we are likely to see include in the 
Loch Lomond woods are: 

Hymenophyllum wilsonii 

Scapania gracilis 
Sticta fuliginosa 
ijyocomium flagellare 

Plagiochila spinulosa 

Saccogyna viticulosa 
Lobaria pulmonaria 
Heterocladium heteropterum 

The three basins of Loch Lomond contrast in morphometry and trophic 
status, with the southern basin being the broadest and most eutrophic 
whereas the northern basin is narrow (� 1 km ) ,  very deep (180 m ) ,  and 
oligotrophic. Recent work by Dickson et al. ( 1 978 ) on cores from the 
southern basin has shown that Loch Lomond was part of the sea not only 
in the Devensian late-glacial but also between 6900 and 5500 yr B.P. 
Marine dinoflagellate cyst� occur in the lake sediments (Fig. 8 ) .  



Fig.8. Loch Lomond, pollen percentage 
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3. GLEN FALLOCH (27/365 238) 

In Glen Falloch at the northern end of loch IDmond- we pass from 
the oak-forest zone to that of pine foresto Scattered, poorly grown 
pines to the east of the main road may be remnants of natural pine 
forests in this area. Fbssil pine stumps found within the eroding 
blanket peat are some of the southernmost fossil pine stumps in Scotland 
(Fig. 4 ) , other than those in Galloway. Hummocky moraines of loch 
lomond readvance age abound in the area. 

4. TYNDRUM (27/335 293) 
Excellent hummock moraine of loch lomond stadial age with numerous 

kettle holes can be seen from the road. One of these kettle holes has 
been investigated in detail by J.J. lowe and M.J.C. Walker (unpublished). 
The pollen stratigraphy shows an early Holocene succession from herb­
dominated spectra, to a phase of Empetrum dominance, to Juniperus 
dominance, and finally to the expansion of Betula. Radiocarbon dates for 
the basal organic materials are 8340 ± 1 60, 8180 ± 1 40 ,  and 8 120 ± 1 40 yr 
B.P., all of which are nearly 2000 years too young for the deglaciation 
of the area. . ORe �planatio-n is-· contamination with -humus-rich water_ 
draining through the kettle hole. 

5. LOCH TULLA (27/305 456 ) 

Pine forests can be seen at Doire Darach at the south side of loch 
Tulla, on the islands in loch Tulla, and to the east of Crannaeh. 

Shorelines of former ice-dammed lakes can be seen high above the 
present loch Tulla (Ballantyne, 1 979) at 332 m, 323 m, 319 m, 315 m, 
and 248 m O.D. They were probably formed by an ice-dammed lake created 
by valley glaciers of the loch lomond stadial blocking the outlet 
valleys to the north, west, south-west, and south-east. Alternatively 
the shorelines were formed on the eastern margin of a mass of down­
wasting glacier ice, and the lowest lake probably drained englacially 
through the downwasting ice mass. 

6. RANNOCH MOOR near LOCHAN GAINEAMHACH (27/299 529). 

Rannoch MOor is situated between 300-500 m OoD. It is a vast and 
often bleak wilderness of bog, lochs, boulder-strewn hillocks, and low 
hills covering about 140 sq km. The bleakness stems from the present 
treeless character, in contrast to the abundant trees on ungrazed, 
uncleared, and unburnt islands in the larger lochs (e.g. loch Ba) and to 
the abundant fossil pine stumps preserved in the peat. 

It is one of the most extensive areas of blanket bog in western 
Scotland. The vegetation is a mosaic of wet Trichophorum - Eriophorum 
angustifolium bog with abundant Calluna vulgaris, MYrica gale, Mblinia 
caerulea, Sphagnum spp., and Pleurozia purpurea, soligenous areas with 
Narthecium ossifragum and Mvrica gale, and areas of very wet Sphagnum lawns 
with Carex rostrata, C. limo sa , C. pauciflora, and Eriophorum angustifolium 
Scheuchzeria palustris has its sole British locality on Rannoch Moor. 
Betula nana, the dwarf ·birch,· is a loeal-rarity of -the -area, occurring·-
in narrow transitional areas between deep peat and dry morainic hummocks. 
In contrast to its ecology in Scandinavia, all its British localities are 
on acid blanket peat. 



RadIocarbon 
dotes 

Where erosion has removed the peat , tree stumps and fallen pine 
trunks are conspicuous. Radiocarbon dates for these stumps range from 
6139 ± 110, 5850 ± 70, to 4395 ± 90 B.P. The stumps are mainly rooted 
in mesotrophic peat (H .H . Birks , 1975) but are overlain by ombrotrophic 
peat rich in Calluna remains. Dry conditions permitted the growth of 
pine on the bogs, but increased wetness may have resulted in their death. Whether these changes were local or of regional significance is not 
known. As we go further north all fossil pine stumps are about 
4000-4200 B.P. in age, suggesting a major regional change in moisture at 
that time leading to �he demise of pine. 

Investigations by Walker and Lowe (1977) of infilled kettle holes 
near Kingshouse (Figs. 9 and 10) provide a detailed pollen stratigraphy 

for the Rannoch MOor area and show the vegetational succession after 
the deglaciation of the area, and the development of pine-birch forests 
with some alder in mid-Rolocene times. Basal radiocarbon dates from 

kettle holes on Rannoch MOor are 10520 ± 350, 10660 ± 240, 9440 ± 310, and 10390 ± 200 yr B.Po Whether these d�es are reliable ages for the 
disappearance of the vast amount of Loch Lomond stadial ice (Fig. 11) 
from the area is open to discussion (se e wwe and Walker, 1980) e' 
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Further west near Oban (Fig. 1 and funner, 1957 J and Salen (Fig. 1) 
the pollen stratigraphy (Figso 12 and 13) is almost identical to south­
west Scotland and differs from the Rannoch MOor stratigraphy in the 
minor role that pine played in the e�reme west. Interesting differences 
in dating of the major expansion of oak and alder exist, however, at the 
va.�ious sites in the west as one moves from south to north. 

Oak Alder 
South Galloway 8500 B.P. 7500 BoP. 

loch Cill An Aonghais 8000 B.Po 7500 BoP. 

Oban 6600 B.P. 6600 BoPo 

North Salen 6300 B.P. 6300 B.Po 

- ----



0 <7· 

c .. ��::·>j 
:,' + 

:,-----...... t 
: 

t.+ + 

+ + 

+ 

+ 

km 50 , 

FIG. I�. Lateglacial pollen sites and the limit of the Loch Lomond Readvance. Sources for pollen 
sites: Birles 1973; Donner 1957, 1958; Durno 1970; Kirk and Godwin 1963; Mitchell 1948, 
1952; Moar 1963, 1969a, 1969b; Newey 1970; Pennington et al. 1972; Switsur and West 
1973; Vasari and Vasari 1968; H. J B. Birks, C. M. Clapperton, J H. Dickson, S. E. Durno, 
R. GW1Son, M. Jackes, J. J. Lowe, J. Macpherson, P. E. O'SuIIivan, W. Tutin, M. J. C. Walker 
and Y. Vasari, pers. comm. Sources for readvance limit: Clapperton and Sugden 1972; Gray 
and Brooks 1972; McCann 1966a; Peach et al. 1913; Peacock 1970b; J B. Simpsori 1933; 
Sissons 1972", 1974a, unpubl.; Sissons and Grant 1972; Sissons et al. 1973; Thompson 1972; 

. C. M. Clapperton, R. C!Jnllsh, M. Jackes,:p. Rae and.D. G. Sutherland, pers. comm. 
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7 .  CREAG DUBH (27/257 520 ) 

Weather and time permitting, we will use the chair lift at Wh i t e 
Corrie s to  ascend Creag Dubh (746 m) o The full ext ent of Barmo ch Moor 
can be seen from the summit .  The be dro ck i s  acid granit e and the 
mountain flora is species-poor. Specie s of interest include 

Rubus chamaemorus 

Vaccinium uligino sum 
Cornus sue cica 

Saxifraga stellaris 

Alchemilla alpina 

JuniEe rus connnuni s ssp . nana 

loiseleuria Erocumbens 

DAY 3 ( JULY 8 )  Al'PIN TO DUNDmTNELL 

LycoEodium sela�o 

L. alpinum 
Salix herbacea 

Gnaphalium supinum 

Carex bigelowii 

Juncus t rifidus 

This is primarily a day of travel through the Great Glen northwards 
to Dundonnell in the north-we st Highlands .  We drive from Appin alongside 
loch Linnhe north to Ballachulish.  There are several distinct mid­
Ho lo cene rai sed-beach sho reline s along Lo ch Linnhe and Loch Leven near 
Ballachulish .  After c ro ssing the Ballachulish bridge we drive north­
east to  Fort William. Towering above Fort William to  the east is Ben 
Nevis ,  the highest mountain in the Brit ish Isle s (44 1 8 feet ;  1 453  m ) . 
We then drive through the Great Glen, a maj or fault valley, via Spean 
Bridge , along loch lochy - and loch Oich, to Fort Augustus at the south­
western end of '  Loch Ness . From Loch Ne ss we drive to Inverne ss by the 
Moray Firth, and then westwards to  Muir of Ord, Gar-ve" and Dirrie More . 
Along this journey we cross the main west-east d4vide in Scotland , as  we 
ent er the spectacular sceneary of the north-we st' Highlands .  

The hills around Dirrie More supported several glaciers , during 
the Loch Lomond stadial (Fig.  1 4 ) ,  with large corrie glac iers on Beinn 
Dearg and it s surrounding hills (Fig. 1 5 ) . The equilibrium ftrn-lines 
for the loch Lomond stadial glaciers in north-we st Scotland show an 
increase in altitude inland , suggest ing that snowfall diminished 
inland (Fig . 1 6 ).  The maj or pattern in the firn-line s sugge st s that 
snowfall was associated mainly with air streams from the we st or south­
west ( Sissons , 1979a ) and, in the eastern Grampians ,  from the south and 
south-east . Such circulation patterns may have been related to  the 
junction of polar and relatively warm ocean waters at the latitude of ·  _ 

south-west Ireland at the t ime of the loch Lomond stadial . 

Loch Droma (28/255 853 ) in Dirrie More is an important site in our 
understanding of the Devensian late- glacial deglaciation of Scotland 
(Kirk and Go dwin , 1 963 ) .  In excavations associated with the construction 
of a dam a deep  section of late-glacial silt s rich in macrofo ssils was 
discovered . Pollen analyse s (Fig-. 1 7 )  and radiocarbon dat ing ( 1 28 1 0  ± 1 55 
B oP o )  indicate that this area was deglaciated earlier than had originally 
bee� thought , and that the vegetation at this t ime was Empetrum-
do�nated heaths . nbcrofossils of interest include 

Dryas o ct opetala 

Betula nana 
Salix herbacea 

Brachythecium glaciale 

Polytrichum alEinum 
P. norvegicum 
Rhacomitrium lanugino sum 



F i g . 1 4. F o rme r g l a c i e r s  and L a t e g l a c i a i  po l l en s i te s  in the 
n o r t h e rn ma i n l and o f  S c o t l and . The broken line indi c a t e s  
t h e  s outhe rn l imi t o f  t h e  are a inve s t i ga te d .  
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Above loch Droma at loch a '  Gharbhrain there are well-defined end 
moraine s o f  lo ch lomond stadial glacier s ,  sugge st ing that the valley of 
Dirrie MOre has been free of ice since at least 128 10  B .P .  

Just below Dirrie More i s  the spectacular Corrie shallo ch Gorge 
owned by the Nat ional Trust of Scotland . The Go rge i s  70 m deep, 1 km 
long, 25  m wide , and the waterfall has a sheer drop of 55 m. The origin 
of the gorge is unclear, but it i s  po s sible that a s  the ice melt e d ,  wat er 
roaring down to lo ch Broom cut the gorge through sold ro ck . 

From Co rrie shallo ch Gorge we drive we st t o  Dundonnell at t he head 
of' Litt le lo ch Broom on to slope s below An Tea.llQ.ch (mea.ning the Forge ) , 
one of the mo st spe ctacular mountain ridge s in we st ern Scot land . As we 
drive t o  Dundonnell we will not ice that the surviving woodland fragment s 
along the Dundonnell River are primarily dominat ed by birch with some 
rowan , hazel, and willow . Dundonnell i s  in the pre dominant ly b irch-fore st 

region o f  Fig . 1 0  

DAY 4 ( JULY 9)  LOCH MAREE-GLEN TORRIDON- SHIELDAIG 

N 

f Miles O�I ====����2���3���4���5 
Km 0 2 3 4 5 6 7 8 

Coring siTe • 
Surface sample 2 0 

. ......... .... 

WOODLAND 

Native pine _ 
Oak [::: ( J 

Birch § 

.... .... ."... 
./ . . . ... . . . . -... 

Fig.1 8. Map of catchment area of Loch Maree omitting Coulin Forest, showing sampling sites, 
present distribution of woodland types, and topography. 
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We drive from Dundonnell around Lit t le Lo ch Brrom t o  Gruinard Bay 
and Loch Ewe , and then south via Gairlo ch to Loch Maree . 

1 .  LOCH MAREE ( 1 8/890 71 5 ) 

Loch Maree is a long, deep, narrow locb surrounded by a diverse 
flora and vegetat io.no It lie s primarily within the pine-fore st region 

of Fig . 1 .  Along the we stern side of the loch and on the islands near 
Talladale there are extensive areas of n�t ive pinewoods (Fig 0 18) . 

The ecological hist ory of the Lo ch Mare e i sland s i s  currently under 

inve st igat ion by Paul Do Kerslake at the University of Cambridge . The 
islands are well-wooded with Scot s pine and well-grown juniper. There 
is a mosaic of woodland, bog, and lake and core s from several bogs and 
lake s were obtained in the summer of 1 979. Many of the pine t ree s on 
the islands have fire scars, sugge st ing that fire may be an important 
ecological fact or here de spit e the highly o ceanic climat e .  

A pollen diagram from a core colle ct ed from under 2 9  m o f  wat er 
in Lo ch Maree Hot el Bay ha s  been published by H . H .  Birks ( 1 9 72a ) (Fig . 
1 9 ) 0 At the onset of the Holocene Juniperus formed wide spread fern-rich 
juniper scrub . Betula and Cory-Ius expanded at about 8950 B . P .  to form 
o pen birch-hazel wo ods with Sorbus aucuparia, ferns , and tall herb s .  

At 8250 B .P .  Pinus §ylve st ri s  expanded and re placed birch and , t o  
a le s ser extent , hazel o Ulmus and Quercus. were both very rare . Alnus 
glut ino sa expanded at 6500 B . P o and Pinus began a slow decline at about 
7000 B o P . , perhaps as a re sult of paludificat ion in the o ceanic climat e  
o f  the area . However , it decreased sharply at about 4000 B . P .  This wa s 
the t ime of the demise o f  pine growing on peat in north-we st Scot land , 
and radiocarbon dat e s  for pine stump s in peat in north-we st Scot land are 
all between 4400 and 4000 B o P .  (Fig.  20 ) . 

3000 r · · · · · · · · · · · · · · · · · · · 1  
3500 + . · ·1 · · ·  ' '- ffi' " . . . . . .• . . . 4000 . . .  + . . . . . . . . . . . . .• . . .  • + • + I • • 
4500 1 • I 

• 
5000 . . . . . .  . . . . . . . . . . . . . . . . .  � . . . . . . . . ' "  . . .  ' "  . . . . . . . . . . . .• 
5500 

6000 . .  ' 1 ' " . . . . . . . .  · 1 · · ·  
I 

6500 
EB I I 

7000 . . . . . . . . . . .  . . . . . . . . .  .Efl . . . . . ·1 · . . . .  ·1 · . .  . . .• . . .  

7500 I I 
.... 

Northwest Highlands 
� ...... -------... � 

Cairngorms Galloway 

FIGURE 20. Table of radioacarbon dates in relation to their ages. The sites are arranged in geographical order 
with the northernmost at the left. The height of the symbol represents one standard deviation. I, Pine stump ; 
Efl ,  birch wood ; + ,  pollen diagram. 



Cl 
The rea sons for this wide spread and spectacular decline in pine are 

not clear, but a combinat ion o f  climat ic change s and human act ivity 
including burning may �ve init iat ed the re plac�ment of pine fore st on 
flat and gent ly slo ping ground by t reele s s  blanket bog . There i s  intlependent 
evidence from chemical analyse s o f  lake sediment s (Penningt on � . , 1972 ) 
t o  indicat e a change t o  a more o ceanic climat e  with strong winds and 
increased prec ipitat ion at thi s  t ime . This would inhibit the regenerat ion 
of pine on mineral so ils by reducing the number o f  good seed years and 
would also cause wat erlogging t o  be more wide spread and hence encourage 
the expansion of blanket bog . 

2 .  COILLE NA GLAS-LEITIRE ( 28/004 647 ) 

Thi s woo d  covers the quart zit ic lower slo pe s o f  Be inn Eighe and 
ext end s  from the shore of Loch Maree ( 1 2 m ) t o  over 300 mo This was 
once one o f  the fine st pine woo d s  in Scot land surviving aft er the main 
period o f  fore st clearance ,  but it was deva stat ed by t imber ext ract ion 
and felling in the Second World War o  

Where the t ree c over is dense , Vac cinium myrt illus, V.  vit is-idaia, 
and mo s se s  such a s  aylo comium splendens and pt ilium crista-cast rensis are 
prominent 0 In more o pen areas o f. pine fore st , tall bushy Calluna 
vulgari s and Vac cinium m.yrt illus are charact erist ic with abundant 
Sphagnum carpet s below the dwarf shrub s .  Ilex aquifo lium, Hedera helix ,  
and Soruus aucuparia are lo cally fre quent in the pine woo d s Q  

On more fert ile so il s birch dominat e s  with a spe c ie s-rich field 
layer of Primula vulgaris and Endymion non- scriptus . 

Within the woo d  there are o pen area's o f  pine .hea.th and several 
small damp hollows and bogs ,  some of which .c.ontain up to 4 m of sediment . · 
PreliIriinary pollen analyse s show local change s in the pine woods over the 
last 6000 years o 

The woo d  is rich in o ceanic bryo phyt e s  and ferns including 

Hymeniphyllum wil sonii 

Herberta adunca 

Plagio chila spinulo sa  . 

Anastrepta orcadensi s 

3. LETTEREWE WOODS (28/981 687 ) 

Scapania �racili s 

Hylo comium umbratum 

MY lia tay lori 

Sphagnum quinquefarium 

On the o ppo sit e side of Loch Maree there are ext ensive areas 
of oakwood o ccurring on flushed brown-earth soils derived from I.ewisian 
gneiss . As soc iated t ree s include a sh, elm, a spen, alder ,  hazel , and rowan . 
The field layers t end t o  be gra ss-dominat ed with Anthoxanthum odoratum 
and Fe stuca ovina. Small groups of pine s o c cUr on ro cky crags above 
the oak zone and on shallow acid so il s within the oak fore st . 



4 .  LOCH CLAIR ( 28/000 574 ) 
Thi s lake ha s  be en 

Tut in ) and coileagues o  
t o  that at lo ch Maree . 

int ensively studied by W .  Penningt on (Mrs. T . G o  
The pollen strat igraphy (Fig . 2 1 ) i s  very similar 
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50 GLEN TORRIDON ( 1 8/957 568 ) 

Like Dirrie More , part ' o f  Glen Torridon wa s surrounded by glaciers 
in the lo ch lomond stadial (fig.  22 ) .  In t he glen mora.ini o hummo cks a.re 

abundant and near Io chan an Ia sgaich there i s  one o f  the fine st areas of 

hummocky moraine in Scot land . 

--- End and med i a l  mora i nes 

Fig . 2 2. Limit of the Loch Lomond Readvance in the Torridon area . Partly based on 
mapping by M. Robinson (pers . corron. ) .  

6.  SHIELDAIG ( 1 8/825 536 1 8/825 520 ) 

�/ 

The effe ct s of aspect on the compo sit ion and st ructure o f  fore st 
vegetat ion in north-west Scot land are clearly shown in this area . On 
the north-fac ing slo pe s at Ob Mheallaidh birch-dominat ed fore st with 
abundant bryopby't e s  is the maj or fore st vegetat ion. On the same bedrock 
and alt itude but on a south-we st faCing slo pe o pen pine woo d s  o c cur at 
Coille Creag-lo ch . This wo od i s  notable for good pine regenerat ion in 
place s ,  but the woo d  was badly damaged by an accident al fire in 1 973 0 

7 � SURFACE POLLEN SAMPLES IN WESTERN SCOTLAND 

In a land scape such as that in we st ern Scot land , there are no 
ext ensive , almo st cont inuous area s of natuxa,l of semi-natural fore st 
comparable t o  what must once have clothed the Scott i sh land scape . There 
are , however, many small area s of natural or semi-natural woodland s 
surviving in we st ern Scotland . To study how modern pollen re flect s 
modern woodland compo sit ion, 84 surface sample s  were collected from 
clearing s ,  bog s ,  or lake s with diameters between 1 00-300 m within 
exi st ing woodland stand s .  Such sit e s  are viewed as roughly analogous 
to small lake s within the once more cont inuously fore st ed landscape 
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landscape from which Holocene pollen diagrams have been prepared (Fig . 
1 ) • 

Beside s collecting surface sample s  the compo sition of the canopy 
was 'measured in several plot s around each sample site . The pollen and 
vegetation data are shown in Figures 23 and 24 and are arranged 
according to the major fore st regions of western Scotland . 

To quant ify the pollen-vegetation relationship at this scale , 
sca.tter plot s of pollen and vegetatiol1.al percentages for the 84 -' sites  
are shown in Figure s 25 ,  and 26 .  Principal axes were fitted to  the se 
plot s .  The slop� of the principal axes are a funct ion of pollen 
representat ion and when expressed relat ive to a selected taxon can 
provide pollen representation or correct ion factors that can be used 
to correct fo ssil pollen spectra collected from sites  at this scale . 
The slopes and propo sed correction factors are as follows : 

Slope 

Sorbus aucuparia 0 . 037 

Fraxinus excelsior 0 . 365 

Corylus / Myrica 0 . 755 

Salix 0 0 330 

Betula 1 . 300 

Pinus 0 . 934 

Quercus 0 . 949 

Alnus 1 . 004 

Rrel .  Sugge sted correction 
(relative to  

0 . 04 

0 . 38 

0 . 80 

0 . 35 

1 0 37 

0 0 98 

1 . 00 

1 . 06 

Quercus ) factor 

: 0 . 04 

: 0 . 4  

� 0 . 8  

: 0 . 4  

: 1 . 4 

: 1 . 0 

: 1 . 0 

: 1 . 1  

DAY 5 ( JULY 1 0 )  INVERPOLLY - LOCH ASSYNT - INCHNADAlVlPH 

We drive northwards from Dundonnell past Ullapool to the Inverpolly 
National Nature Re serve and north to the loch Assynt area to  visit the 
Inchnadamph National Nature Reserve . 

1 .  INVERPOLLY (29/1 27 09 1- ) 

This area is  an area of contrast ing relief and topography, with an 
intensively glaciated foreland of hard, acid Lewisian greiss overlain 
by massive horizontally bedded mountains of Torridonian sandstone such 
as Cul Mor, Cul Beag, and stac Polly o 



The vegetation of the area is a mo saic of Trichophorum-Eriophorum 
blanket-bog in areas of deep wet peat , of Trichophorum-Calluna bog on 
shallower, drier peat, of Calluna vulgaris heath on steep rocky areas 
with shallow, humus-rich soils,  of specie s-poor Agrostis-Festuca 
grasslands on well-drained,  heavily grazed sites ,  and of MOlinia 
caerulea-dominated stands wherever there is some soligenous influence .  

Betula pube scens dominate s  the several woods in this area on 
steep, often block-strewn slopes .  CoryluS avellana and Sorbus aucuparia 
are locally frequent . The field layers of the se woods vary in relation 
to soil base-status and intensity of grazing. Atlant ic bryophyte s  
abound, particularly in woods on north- o r  east-facing slopes .  There 
is no native pine in the area . 

Pollen diagrams from Loch Sionascaig ( Fig. 27 ) (Pennington et al . , 
1 972 ) .  from Dubh loch,  a small loch to the west of loch Sionascaig 
(P .D o  Kerslake , unpublished data ) , and from a small bog on Eilean MOr, 
an island in the centre of loch Sionascaig (P .D . Kerslake , unpublished 
data ) show that from about 7900 to 4000 B o P .  Pinus was the dominant tree 
of the area . As the Inverpolly area lies to  the north of the present 
pine-forest region some northward extension of pine clearly o(� _,Ted 
in mid-Holocene t ime s .  Chemical analyse s of the loch Sionascaig 
profile s (Pennington et al . ,  1 972 ) (Fig. 28 ) suggest that between 8000 
and 6500 B . P .  soils were relatively dry but leached mineral soils .  
From 6500 B .P o  increase s  in iron and manganese sugge st increasingly 
waterlogged soils .  � 5000 B .P o  blanket bog began to  accumulate in the 
area, although widespread bog development do not occur until about 4000 
B . P .  Pine stumps in the area are all about 4000 B . P .  in age (H.H o Birks, 
1 975 ; Lamb, 1 964 ) .  The birch woods of the area are all today confined 
to  slope s too steep for the development of blanket bog . The wide spread 
development of blanket bog in north-west Scotland represent s a maj or 
environmental change , and we are , at present , very ignorant about the 
mechanism and cause s for the spread of blanket bog in mid- and late­
Holocene times .  

2 .  CAM LOCH (29/220 1 2 1 ) 

Peunington ( 1 9 75 )  has published a detailed radiocarbon-dated 
digram for the Devensian late-glacial from Cam loch (Figs . 29 and 30 ) .  
The maj or pollen assemblage s and their correlation with the chronozones 
of Scandinavia are shown in Fig. 31 . 

The pollen strat igraphy shows a succession from pioneer and snow-bed 
vegetation (zone Ca ) to herb-rich grasslands with Rumex, Empetrum, and 
JuniEerus (zone Cb ) . Pennington ( 1 975 ) interpret s the second phase of 
zone Cb as  repre senting a climatic deterioration with an expansion of 
Artemisia and a decrease in Juniperus pollen. Zones C-c and C-d reflect 
the widespread development of sedge and grass-dominated communitie s with 
Empetrum and some Betula q ZOnes C-e and C-f witness an increase of 
Artemisia and �ophyllaceae value s at the time of the loch Lomond 
stadial (= Younger Dryas )  .� The opening of the Holocene is marked by an 
expansion of Empetrum and Juniperus in zone C-g . 
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3 .  LOCH ASSYNT (29/21 5 25 3 )  

Thirt e en km nort h  o f  lo ch Siona scaig the po llen st rat igraphy from 
a small in- filled hollow on the north side of lo ch As synt (Fig . 32 ) 
cont ra st s  with that at lo ch Siona scaig and lo ch Maree . The re placement 
of j uniper-dominat ed scrub by birch fore st o c c�d at 9200 B . P o  
Corylus sub sequent ly expanded at 8950 B . P .  t o  form fern- and herb-rich 
birch-hazel wo ods with Populus t remula, Sorbus aucuparia, and Prunus 
padus . Whil st hazel expanded here , j unipe r-dominat ed vegetat ion was 
being re placed by Betula woodland in the lo ch Maree area , illust rat ing 
the complex and , a s  yet , poorly understood chronology and me chanisms o f  
early Holo cene fore st suc c e s sion. At Lo ch Assynt a small rise in pine 
value s at 8200 B.P o ( Fig . 22 ) probably reflect s lqng-di stance dispersal 
of pine po llen from the lo ch Maree area . Alnus glut ino sa expanded at 
6500 BoP . and at 5300 B.P. Pinus exapanded northward s from the Siona scaig 
area . This phase o f  pine growth cea sed in the lo ch Assynt area at 
4000 B.P. , a s  it did at Siona scaig, due t o  the spread of blanket bog 
and a s so c iat e d  defore stat ion .  MOre ext ensive defore stat ion of birch 
woods o ccurred about 1 500 BoP o , probably due t o  human act ivity .  Scatt ered 
birchwo ods survive t oday on st e e p  rocky slo pe s and in ravine s in an other­
wise t reele ss land scape (e . g . An Co imhleum on the south side o f  loch 
As synt ) . It i s  clear that Quercus never ext ended this far north, it s 
northernmo st maj or Holocene ext ension in we st ern Scot land wa s about 
southern Skye (Fig o 1 ) . 

Further north, at An Druim, Eriboll (Fig . 1 )  the po llen st rat igraphy 
(Fig . 33 ) shows that neither pine not oak ext ended that far no rth, where 
as e lm wa s lo cally frequent , perhaps on so ils associat ed with the 
Durne s s  lime st one . Defore stat ion o c curred progre ssively from about 
5000 B . P o , and there i s  palynological evidence t o  sugge st both arable 
and pa st oral farming in the Eriboll area . 

4 . INCHNADAMPH (29/25 1 2 1 2 )  

The impre ssive cliffs of Durne s s  lime st one are a maj o r  botanical 
lo calit y .  De spit e the ir low alt itude (300-500 m ) they support a rich 
flora of arct ic-alpine plarr� s .  Be side s t he cliff s ,  t here are st eep 
slo pe s with scree , lime st one pavement s ,  and several cave s in which bone s 
of northern lynx, bear, arct ic fox , re indeer, and ptarmigan have been 
found . 

Plant s o f  intere st on o r  near the cliffs include 

�ia s o ct oEeta�� 

Polxst i chum lo�hit� 

Arenaria norve�ica 
Sorbus. ru;picola 
Salix myrsinit e s  

Alchemilla �±£�� 

Galium boreale 

�plenium viride 

Carex capillari s 
C .  rupe s� 
Epipact ic _at r�rubens 

AgroErron donianum 

Saxif� aizo ide s 

Thalict rum al� 

POl,rgonum viviparum 
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DAY 6 ( JULY 1 1 ) DUNDONNELL - KYLE OF LOCHALSH - ISLE OF SKYE 

We drive from Du..l1donne ll to  Dirrie More and Gorsj;-an, and then t ravel 
we stward s t o  Achna sheen, St rathcarron, and Kyle of 10 chal sh . At Kyle of  
lochalsh we take a ferry acro ss loch Al sh t o  Kyleakin on the Isle of Skye . 

The pre sent vegetat ion, pre sent flora , and Devensian lat e-glacial 
vegetat ional hi st ory of Skye have been studied by Birks ( 1 973 ) ,  and the 
Holocene vegetat ional history by Williams ( 1 977 ) 0 Although only 77 km 
long and 84 km wide (total area 1 720 km2 ) ,  Skye has a very varied flora 
and vegetat ion, primarily due to it s great t o pographical diversity (Fig . 34 ) and geological diversity (Fig o 35 ) .  

Skye can be divided into six regions on the ba si s of it s geology 
and to pography (Fig .  36 ) .  The relat ive importance of  the principal 
plant communit ie s in these six regions can be asse ssed ( see Fig. 36 ) .  
The plant communit ie s are delimit ed from a phyto sociological survey of 
Skye between 1 966 and 1 9 69 in which 540 quadrat s or releve s were 
collect ed and analysed . 

The six regions are as follows : 

1 .  Sleat - Mainly lowlying Torridonian sandst one , Lewisian 
greiss,  and Mo ine schi st . All very acid . Vegetat ion 
is primarily bog and moorland with several birch 
woo d s  in sheltered sit e s .  

2 .  Kyleakin - As for Sleat , exce pt that there are mountains up t o  
800 m alt itude . 

3 .  Suardal - Mainly lowlying Durne ss lime stone s (a s  at Incbnadamph ) 
with Dryas o ct opetala heath and hazel woodland . 

4 .  Red Hill s - Mainly granit e with motLntain vegetat ion above 450 m 
and acid bog on the lower slo pe s .  

5 . Cullin Hill s - Mainly gabbro fOrming spectacular mountain scenary 
of serrat ed peak� narrow ridge s ,  cliffs,  and 
scree s .  Mountain vegetat ion above 450 m and 
ext ensive bog on the lower slope s .  

6 �  Northern Skye - Tert iary basalt s overlying Juras sic lime stone s ,  
shale s ,  and silt stone s o  Ma ssive landslips in 
Trotteraish .  Specie s-rich meadows and bog in 
the lowlands .  Woodland and scrub very rare and 
confined t o  shelt ered area s .  Mountain vegetat ion 
above 450 m. 

To study spat ial and t emporal variat ions in the Devensian lat e­
glacial flora and vegetat ion of Skye , I analysed core s (Fig . 37)  from 
regions 1 ,  3 ,  5 ,  and 6 . Fb r  studie s on the Holo cene vegetational 
hist ory Williams ( 1 977 )analysed (Fig o 1 )  sit e s  from regions 1 ,  2, and 6 .  
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1 .  LOCH ASHIK ( 1 8/69 1 233 ) 

This site is situated within region 2 on the Torridonian sandstone . 
The Holocene pollen stratigraphy (Fig . 37� shows that oak was never 
important in the forest s of this area but that as  in the Assynt area 
pine was a late arrival (4200-4400 B . P . ) but declined abruptly just 
after 4000 B . P o  Blanket bog spread at this t ime , with increase s of 
Calluna, Corylus/Myrica (largely Myrica ) , Narthecium 0 ssifragum., and 
Sphagnum. The Loch Ashik area is the only area on Skye where fossil 
pine stumps occur in the peat , indicating the we sternmo st extension 
of pine in the Holocene of northern Scotland . 

2 .  LOCH CILL CHRIOSD ( 1 8/61 3 208 ) 

This loch is situated in the Durne ss lime stone of  region 3 .  Only the 
Devensian late-glacial and early Holocene pollen strat igraphy have been 
worked out for this sit e  (Fig. 38 ) .  The site was invaded by the sea several 
times up to  the beginning of the upper Lycopodium - Cyperaceae pollen zone . 
The vegetat ional int erpretation of the sequence is  complex but it appears 
to reflect , after LCC-1 , a phase of snow-beds and open grassland, followed 
by specie s-rich grassland with juniper scrub, by specie s-rich grassland with 
scattered birch copse s ,  and by a revertence to snow-beds and open grassland 
at the t ime of  the Loch Lomond stadial . Juniper scrub followed by birch-hazel 
woodland developed in the early Holocene . 

3 .  LOCH NAN EILEAN ( 1 8/473 307 ) 

This small lochan is  situated on the northern side of the Cuillin Hills .  
It has a remarkable flora including the amphiat lant ic Eriocaulon septaUquulare . 
The Skye populations, like the Irish one s  are 2n = 64 whereas the eastern North 
America populations are 2n = 32 .  other plant s of note  at Loch �An Eilean 
include 

Eriophorum latifolium 

Carex limo sa 

Lobelia dortmanna 

CampYlopus shawii 

Littorella uniflora 

NYmPhaea alba ssp.  occidentalis 

Calliergon triforium 

A pollen diagram for the Devensian late-glacial is available from a 
comparable sit e ,  Lochan Coir ' a '  Ghobhainn on the south-we st slope s of 
the Cuillin (Figs .  39 , 40 , and 41 ) .  

Sissons ( 1 977 ) has mapped the Loch Lomond stadial glaciers in the Cuillin 
Hills and has shown that of the 9 Cuillin glaciers those that flowed south and 
south-south-we st were larger and had much lower equilibrium firn line s than 
those that flowed north and north-east . This patt ern sugge st s that the 
principal snow-bearing winds were from the south ( cf.  Fig . 1 6 ) .  

The Lochan Coir 'a ' Ghobhainn pollen strat igraphy (Fig . 39 ) sugge st s 
a pioneer vegetat ion on glacial outwash originally colonized the lower 
slope s of the Cuillin following deglaciation after the main Devensian glaciation. 
Rhacomitrium-heaths and snow-beds then developed . During the Loch Lomond 
stadial snow-beds expanded and extensive amorphous solifluct ion lead to  the 
deposit ion of silt s and sands in the site and the reworking of interstadial 
soils and the redepo sit ion of high value s of Ericaceae tetrads .  In the 
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early Holocene juniper scrub and birch-hazel woodland developed locallyo  

4 . LOCH FADA ( 1 8/493 493 )  

This site  i s  situat ed below the spectacular basalt cliffs and 
landslips of the Trotternish basalt ridge . The Devensian late-glacial pollen 
stratigraphy (Fig. 42 )  shows an initial phase of Rhacomitrium-heaths and 
wind-blasted  ' fell-fields '  with Artemisia norvegica . This phase of open, 
wind-blasted  vegetation was replaced by specie s-rich grassland with abundant 
tall-herbs ,  some juniper and willow, and local birch copse s .  At the time 
of the Loch Lomond stadial Betula nana heath expanded to  be replaced in early 
Holocene time s by local birch-hazel woodland . 

In the basal silt s and sands a 2 cm-thick layer of bryophyte remains 
occurs (Fig . 43) . Detailed 1 cm cont iguous analyse s of this layer reveal 
difference s  in pollen compo sition, pollen deterioration , and microfossil 
compo sition that can be int erpreted as resulting from the inwashing of a 
bryophyte-dominated spring community and it s associated local pollen flora (e . g .  Saxifraga stellaris, Z;ilObium, stellaria, Caltha ) , it s det eriorat ed 
pollen, and it s soil fungi mainly s�ate ascomycete hyphae ) . 

5 .  LOCH MEALT ( 1 8/507 655 ) 

The Devensian late-glacial pollen stratigraphy at this site is 
ident ical to  loch Fada . If you wish you can walk to  near the edge of the sea 
cliffs here and admire the Kilt Rock with it s vertical , columnar basalt 
j ointing . TAKE CARE ! 

6 .  LOCH CLEAT ( 1 8/41 6 744 ) 

The Holocene pollen stratigraphy of this site (Fig . 44 ) at the 
expo sed northern t ip of Skye shows that after the Devensian late-glacial 
birch, rowan, hazel , and willow were the only maj or fore st trees .  Pine , oak, 
elm, and alder were all very rare or absent . In this regard northern 
Skye has affinities with the birch-hazel region of northern Scotland . (cf. An Druim� Eriboll . ) Extensive clearance of scrub and woodland occurred 
from 5000 B . P .  with an expansion of Plantago lanceolata, �ereal-type , and Pot ent illa 
-type pollen. The area abounds in brochs, duns, and other archaeological 
remains .  As on the mainland of Scotland the earlie st and mos t extensive 
clearance s  appear to  have occurred on peninsulas, in expo sed areas ,  and in 
areas of light or very open forest cover.  

From the Duntulm area we can look we st acro ss ��e Minch to the Outer 
Hebride s .  Very little is known of their environmental history. The only 
radiocarbon-dated pollen profile from the Out er Hebride s is  from Little 
Loch Roag on Lewis (Birks and Madsen, 1 979 ; Fig . 45 ) 0  The profile shows 
that for 9000 years there was Virtually no forest cover, the vegetat ion being 
willow scrub , grassland, and tall-herb communitie s .  In the last 4000 years ­
human activities have favoured the expansion of heather and bog , the reduct ion 
of scrub and tall-herb communit ie s ,  and the spread of pa st ure o 
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7. LOCH MEODAL ( 1 8/657 1 1 3 ) 
The pollen strat igraphy of this sit e , sit uat ed within the sheltered 

southern Sleat Peninsula o f  Skye where birch-hazel woo d s  rich in Atlantic 
bryo phyt e s  o ccur lo cally in shelt e red , rocky sit e s , cove r s  both the 
Devensian late-glacial (Fig o 46) and the Holo cene (Fig .  47 ) .  

It i s  the only site on Skye where macrofo ssil s o f  t ree-birche s and 
high Betula (t ree-type ) pollen perc entage s o ccur in the Devensian lat e-glacial , 
sugge st ing lo cal areas of birch woodland in SI eat during the late-glacial 
interstadial . The inferred vegetat ional hi story for the Devensian late­
glacial of Skye i s  summarised L� Figss  48 and 49 0 The principal directions 
of ecological variat ion in the Devensian late-glacial were expo sure (woodland vs no-woodland ) , altitude (mountain vs lowland vegetat ion ) , and 
soil type \Calcareous , basic , or acid soils ; ;ee Fig . 50 ) 0  

The Holocene pollen strat igrapby (Fig. 47 ) clo sely re semble s site s 
to  the south (e o g .  Salen, Oban, etc ) except that Quercus pollen value s never 
exceed 1 0% at Loch Meodal, sugge sting, by comparison with modern surface 
sample s  (Figs . 23-25 ). that oak was never a major component of the forest 
vegetat ion o f  southern Skye . 

In terms of Holocene fore st vegetation there was clearly very considerable 
spatial variation in the fore st patterns of Skye . Ea st ern Skye has great e st 
affinit ie s with sit e s  on the mainland near the northern limit of the pre sent­
day pine fore st region; southern Skye has it s greate st affinitie s with sit e s  
o n  the mainland in the pre sent-day oak-fore st region;  northern Skye has it s 
greate st affinitie s with sit e s  on the mainland in the pre sent-day birch-forest 
region. 

Nowhere else in the Brit i sh Isle s can thi s dive rsity, pa st and pre sent , 
of flora and vegetat ion be found in such a small area . 
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Figure4i: Correlation chart of Late-Devensian and early Flandrian pollen zones on the Isle of Skye. Radiocarbon dates are shown by solid 
circles ; the vertical line indicates the reported single standard deviation. Anomalous radiocarbon dates are shown by open circles, and they 
are plotted by stratigraphic position, not age. 
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DAY 7 ( JUL 1 2 ) ISLE OF SKYE - MALLAIG - GLASGOW 

, We dr ' ve t o  Armdale in southern Skye , cro ss by ferry to Mallaig , and 
travel via Glenfinnan, Fbrt William, Glencoe , and Lo ch Lomond to Gla sgow . 

The 0 ly Quat ernary sit e of int ere st that we will see is Lo chan D:> ilead 
just south of Mallai� on the Scot t i sh mainland just o ppo sit e  Skye (Fig. 5 1 ) .  
The sit e - ( 1 7/677 946 ) is situat ed near the northern limit of ext ensive oak 
woodland ' Scot land . The po llen profile (Fig . 5 1 ) shows strong similarit ie s 
with sit e s  0 the south such a s  Salen and Oban exce pt that Quercus po llen 
value s do ot expand unt il 5500 B . P .  and then decline at 3600 B o P .  Pine wa s 
unimportant here , a s  el sewhere within the pre sent oak-fore st region. 

There 
sharp fall 
lanceolata 
clear . 

By wa 
a t ime- spac 
is shown . 
change in 
and cont rac 

maj or expa 
geographic 
ea st gradie 

we stwards ,  
indicat e t 
of alder f 

i s  a curious early elm-de cline at thi s sit e  at 5 500 B o P .  with a 
in elm pollen value s ,  a ri se in Gramineae value s , along with Plantago 

nd Pot ent illa-type pollen . The significanc e o f  this pha se i s  not 

of summarlslng the Holo cene fore st hist ory of we st ern Scotland 
correlat ion diagram of t he regional po llen a ssemblage zone s 

Fig o 52 . It shows the t ime-t ransgre ssive nature o f  vegetat ional 
st ern Scot land , the varying rat e s  of change , and the expansion 
ion of the pine-dominat ed zone in northern Scot land . 

serie s o f  i so chrone maps (Fig . 5 3 ) showing the t ime s o f  
sion of Co�lus ,  Pinus, Alnus, and Quercus in Scot land provide a 

perspect ive t o  the fore st hist ory o f  Scot land . The we st -to-
t in the expansion of hazel i s  int riguing o The early (8000 B . P . ) 

pine in the Lo ch Maree area, followe d by it s rapid expansion 
rn Highlands by 7000 B . P . ,  it s expansion northwards ,  southward s ,  
nd also alt itudinally at 5000 B . P . , and it s collapse at 4000 B . P o  

c omplex hist ory of Scot s pine . The t ime-t ransgre ssive expansion 
m 7500 B o P .  in the south to 5500 B . P .  in the north shows the 
he main mountain massifs in the ea st ern Highlands in slowing 

the rat e 0 migrat iona The migrat ion pat t erns of oak are , by comparison, 
relat ively simple to int erpret in t erms of pro bable Holo c ene climat ic change . 
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