Loch Cleat
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Figure 56. Map of the Loch Cleat area showing the coring site and the surrounding

topography.
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Figure 59.  Plot of radiocarbon sge apsins! sediment depth for the Loch Cleal core. The depth of sediment used for each sample and (he possible error of the 290 delerminations sre shown by

the vertical and hotizontal components of the shaded rectangies.
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Figure 9. Post-glacial pollen diagram from Loch Cleat, Isle of Skye. Major pollen and spore types only
are shown and are plotted against radiocarbon age based on ten radiocarbon dates. Scale at
basc of diagram shows percentages for black sithouettes. All values are percentages of (otal
determinable pollen. Undiff. = undifferentiated.
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Figure 3.

Anaol. H.J.B.Birks, 1967 - 68.

Late-glacial and early post-glacial pollen diagram from Loch Fada, Isle of Skye. Major pollen
and spore types only are shown. Scale at base of diagram shows percentages for black
silhouettes. All values are percentages of total determinable pollen and spores.
Undiff. = undifferentiated.
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Figure 36. Plol of radiocarbon sge against sediment depth for the Loch Meodat core. The depth of sediment used for each sampie and the possibie error of the sge delerminations
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Post-glacial pollen diagram from Loch Meodal, Isle of Skye. Major pollen and spore types only
are shown and are plotted against radiocarbon age based on ten radiocarbon dates. Scale at
base of diagram shows percentages for black silhouettes. All values are percentages of total
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The Storr & Trotternish
Ridge landforms



Figure 5.1: The Old Man of Storr and other pinnacles of slipped rock, Coire Faoin,
The Storr.
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Figure 5.2: Reconstructed cross-section through the Storr landslide. Based on

Anderson and Dunham (1966).
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Figure 4.1: Geomorphological map of The Storr, the highest peak in Trotternish

Figure 5.3: Reconstructed cross-section through the Quiraing landslide. Based on

Anderson and Dunham (1966).
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Table 4.1

Influence of lithology on the distribution of periglacal features

Lithology: Granite or | Gabbro or [Basalt above| Basalt Torridon
granophyre | eucrite trimline below Sandstone
trimline
Type area: Red Hills | Cuillins [Trotternish [Trottemnish | Kyleakin
andBla |Escarpment |Escarpment | Hills
Bheinn
Frost regolith Widespread Localised Widespread - -
Tors - - Localised - .
Boulder lobes Widespread - Localised - -
Active solifluction - - Widespread - -
Ploughing boulders - - Localised - -
Turf-banked terraces | Widespread - Localised - -
Earth hummocks - - Localised Localised -
Active frost sorting | Localised Localised Widespread | Widespread -
Deflation scars Widespread | Localised Widespread | Widespread | Localised
Windblown sand - - Localised - -
Talus Localised Localised Localised Widespread | Localised
Avalanche tongues Localised Localised - - -
Debris flows Widespread Localised Localised Localised -

|
i
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Fig. 5. Relief of the Trotternish Escarpment plotted against a north-south projection plane, and showing the lower limits of in
situ frost weathered detritus, solifiucted debris, the altitudes of frost-shattered tors, and the upper limit of glacially-scoured
bedrock.
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F:ig. 6. Contoured reconstruction of the dimensions of two locally-nourished readvance glaciers that developed on the east
side of the Trotternish Escarpment after the wastage of the last ice sheet. (A) the Cuithir Glacier; (B) the Scamadal Glacier.
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Fig. 9. Po§sibl§ maximum lateral extent of the last Scottish ice sheet in the Minches, estimated from the gradient and altitude
of the periglacial trimline that descends from south to north along the Trotternish Escarpment. These estimated ice margins
assume continued northwards ice movement, and do not take into account possible deflection by ice moving north-west from
Wester Ross.

TABLE 2. Calculation of the lateral extent of the last ice sheet from trimline data

Lateral extent

Assumed Altitude of Ice-sheet Trimline Distance (L) of ice sheet
depth to ice-sheet thickness gradient Basal shear to ice-sheet to north of
seabed surface (h) (o) stress (1) margin Trotternish
(metres) (metres) (metres) {(m/km) (kPa) (kilometres) (kilometres)

1. Storr-Beinn Mheadonach transect

60 543 603 5.6 30 54.0 34.8
120 543 663 5.6 33 59.4 40.2

‘2. Storr-Meall na Suiramach transect (maximum tnmline gradient)

60 508 568 7.0 35 40.6 25.6
120 508 628 7.0 39 449 29.9




Devensian late-glacial



ALOCH MEALT

Land over 600m ® Other sites mentioned in text
300-600m @ New sites reported in this paper
Land below 300m ﬁ Approx. limits of Loch Lomond stadial ice

FIG. 2. The Isle of Skye showing the location of pollen sites and the limits of the Loch Lomond Stadial glaciers around the
Cuillin Hills and in the Kyleakin Hills.
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Figure 3 Loch Lomond Readvance ice limits, raised shorelines and pollen sites in south-central Skye.
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Angl. H.J.B.Birks, 1967 -68

Late-glacial and early post-glacial polien diagram from Loch Meodal, Isle of Skye. Major
pollen and spore types only are shown. Scale at base of diagram shows percentages for black
sithouettes. All values are percentages of total determinable pollen and spores.
Undiff. = undifferentiated.
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Figure 3.

Anaol. H.J.B.Birks, I967 - 68

Late-glacial and early post-glacial pollen diagram from Loch Fada, Isle of Skye. Major pollen
and spore types only are shown. Scale at base of diagram shows percentages for black
sithouettes. All values are percentages of total determinable pollen and spores.
Undifl. = undifferentiated.
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Figure 32. Summation curves for five groups of pollen and spore types based on the present ecological preferences of the taxa concerned
at the five sites investigated. The groups are defined in Chapter 14 and arc expressed as percentages of total determinable polien and
spores, excluding obligate aquatic taxa. A constant vertical scale of radiocarbon years ».». is used, based on the correlation chart in
Fig. 27, and the sample levels are distributed within cach pollen zone at distances proportional to their initial intervals of sampling. Scale at
base of cach curve gives percentages for shaded sithouctte. The pollen assemblage zones are also shown. Abbreviations: B = Betula, Bn =
Betula nana, C = Cyperaceae, E = Eri G = Grami J = Juniperus, L = Lycopodium, R e= Rumex, S = Selaginella.
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Figure 6. Generalised comparison of the inferred late-glacial and early post-glacial vegetational history
of the Isle of Skye based on Lochan Coir‘a’Ghobhainn, Loch Cill Chriosd, Loch Fada, and
Loch Meodal.

TABLE 12.2. Comparison of the percentage of floristic
elements in the Late-Devensian flora and the
present vascular plant flora of Skye

Floristic Element

Late
Devensian Modern
Flora Flora
Per- Per-

Total centage Total centage

1. Atlantic
(a) Southern Atlantic o o I1 1.8
(6) Northern Atlantic o o 6 1.0
(c) Widespread Atlantic 4 2.5 35 5.9
(d) Mediterranean Atlantic 0 o I 0.2
Total 4 2.5 53 8.9
2. Sub-Atlantic
(a) Southern Sub-Atlantic o 0 8 1.4
(8) Northern Sub-Atlantic 4 2.5 6 1.0
(¢) Widespread Sub-Atlantic 14 88 102 17.3
Total 18 11.3 116 19.7
3. Continental
(a) Southern Continental 5 3.1 18 3.1
(6) Northern Continental 17 10.7 73 12.4
(¢} Widespread Continental 1 0.6 29 4.9
Total 23 14.4 120 20.4
4. Northern-Montane 5 3.1 14 2.4
5. Arctic-Subarctic 4 2.5 14 2.4
6. Arctic-Alpine 20 12. 39 6.6
7. Arctic-Alpine/Alpine 1 0.6 o o
8. Alpine o o 1 0.2
9. Widespread Species 42 26.0 229 38.7
10. North American 1 0.6 1 0.2
11. Endemic o o 1 0.2
12. Unclassified 40 25.0 2 0.3
13. Introduced 1 0.6 .
159 589

TABLE 12.3. Comparison of the percentage

representation of floristic elements in the Late-

pollen flora (excluding macrofossils) and the
modern pollen flora of Skye

Late-
Devensian Modern
Flora Flora
Per- Per-
Floristic Element Total centage Total centage
1. Atlantic
(a) Southern Atlantic o o 3 1.5
(6) Northern Atlantic o o 1 0.5
(c) Widespread Atlantic 4 2.8 12 5.8
(d) Mediterranean Atlantic o o o s}
Total 4 2.8 16 7.8
2. Sub-Atlantic
(a) Southern Sub-Atlantic o o o o
(b) Northern Sub-Atlantic 3 2.1 3 1.5
(¢) Widespread Sub-Atlantic 13 9.0 29 14.1
Total 16 1.1 32 15.5
3. Continental
(a) Southern Continental 5 3.4 5 2.4
(8) Northern Continental 15 10.4 22 10.7
(¢) Widespread Continental 1 0.7 4 1.9
Total 23 14.5 31 15.1
4. Northern-Montane 5 3.4 4 1.9
5. Arctic-Subarctic 4 2.8 4 1.9
6. Arctic-Alpine 18 12.4 18 8.8
7. Arctic-Alpine[Alpine I 0.7 o o
8. Alpine o o o o
9. Widespread Species 37 25.7 56 27.2
10. North American 1 0.7 1 0.5
11. Endemic o o o o
12. Unclassified 37 25.7 43 21.0
13. Introduced 1 0.7 .
144 205
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TABLE 12.4. Contribution of floristic elements to the
Late-Devensian pollen flora and pollen rain of Skye

Percentage of  Percentage of
total pollen total pollen

Floristic Element flora rain
1. Atlantic
(a) Southern Atlantic o o
(b) Northern Atlantic o o
(¢) Widespread Atlantic 2.8 0.39
(d) Mediterranean Atlantic o o
Total 2.8 0.39
2. Sub-Atlantic
{(a) Southern Sub-Atlantic o o
(6) Northern Sub-Atlantic 2.1 .11
(¢) Widespread Sub-Atlantic 9.0 7.17
Total 111 8.27
3. Continental
(a) Southern Continental 3.4 0.04
(6) Northern Continental 10.4 9.90
(¢} Widespread Continental 0.7 0.22
Total 14.5 10.17
4. Northern-Montane 3.4 5.17
5. Arctic-Subarctic 2.8 0.22
6. Arctic-Alpine 12.4 14.46
7. Arctic-AlpinefAlpine 0.7 0.002
8. Alpine o o
9. Widespread Species 25.7 3.45
10. North American 0.7 0.002
r1. Endemic o o
12. Unclassified 256.7 57.87
13. Introduced 0.7 0.002




Figure 34. Relative frequencies for pollen

expressed as a per
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Figure 4 Reconstruction of the dimensions of the Cuillin Icefield and other former glaciers in the area of the Cuillin Hills, Bla Bheinn and Red
Hills. The lower diagram is an oblique view of the Cuillin Icefield and surrounding corrie glaciers drawn by D. 1. Benn, and reproduced here with
his permission.
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Varragii s 9 Marsco Luib Lulb Luib Clach Oscar  Glen Arroch
Generalised sequence of Local Polien 1 2 3 1 2 3
Assembiage Zones {Stages 1-10} NG 473349 NG 465328 NG 477318 NG 478208 NG 493257 NG 567271 NG 568208 NG 567268 NG 559222 NG 752209
10. Batuis-Corylus L L) . L ] L] L L] . .
9. Betula-Juniperus L] L ) . [ ] [ ) [ ] L]
8. Junipsrus-Batula . .
7. Juniperus-Empetrum (Batuia) L L] . L]
6. Empeirum-Juniperus (Betuta) [ ) ()
5. Empalr { i [} . 3 . . .
— e
———e———s
4. Empetrum . L] .
———
3. Empetrum-Graminsae (Betula) » [ ] L]
2. Grami R P Ly i . 0 0 .
1. Graminsss-Rumex (Lycopodium) L4 .

Figure 8.1: Generalised sequence of early Flandrian pollen z0nes in the Scottish Highlands and the earliest zone identified in each of
the 10 sites from Skye located within the Loch Lomond Stadial ice limits.
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Figure 8.2: Location of Flandrian sites in the Sligachan-Varragill area and
generalised profile of the Cuillin I[cefield.
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Figure 8.3: Earliest pollen zone recorded for nine sites located within the Loch
Lomond Stadial ice limits plotted against distance from ice source.
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Loch Meodal

8tratigraphic plot of standardieed DCe with TSU 100.00
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Loch Ashik

8tratigraphic plot of standardised DCs with TSU  100.00
(using chord distance)
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Loch Cleat

Btratigraphic plot of standardised DCs with T8U 100.00
(using chord distance)
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Avarage rate-of-changs for Loch Ashik, Loch Cleat, Loch Meodal as .4
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Region
Site

Rodiocorbon yeors B.P

NORTHERN SKYE
LOCH CLEAT

Londscope virtually treeless Abundant
meadows and cereal cuitivation

KYLEAKIN
LOCH ASHIK

Londscape virtuolly treeless

Geassionds abundont with some oroble forming
ond toli- herb meodows. Healhs locel. Birch -
hozel - witlow scrub rore

3000~~~

Grosslands frequent. Birch - hozel - willow
scrub rore.

Abundan! bogs and heaths
Birch woods very rare with some
Quercus ond dinus

SLEAT
LOCH MEODAL

Londscope victually treeless
Grossland ond bog abundan!

Birchwoods tocal with some alder ond hozet
Heaths obundani, grassiond ond
bogs frequent

Birch - hozel - alder woods. Grussiands ond
heaths {requent. Bogs occasionot

4000~ --

Frequent grasslonds and some orable
ogriculture. Birch - hazel - willow scrub
occasionat.

Birch woods local. Heoths, grasslonds,
ond bogs common

Pine - birch woods Bogs, heaths, and grassiond ocal.

Birch - hazel - older woods. Quercus very rare
Grosslonds ond heaths frequent. Bogs local

Birch - hotel woods. Pine local Healh s and
wuhndb?ocal * bog

Birch-hazel scrub with Ahws, Sordus
aucuporso, Pronus padus, ond Solix.
Grosslonds ond tali-herbs locally frequent.

Birch - hazel - older woods Quercus, Uimus,
ond Sorbus aucuporio rore.
Heoths, bogs, ond grassiands locot

Birch - hazei - alder woods. Uimus very rore
Grassionds ond heoths local

70004- - -

8000~ - -

Birch-hoze! scrub with Sordus oucupario,
Soafix, ond Prunus podus. Grasslands ond
tall - herbs locolly frequent

9000 - - -

Birch- willow scrub.
Grossionds ond tali- herbs locol.

Birch - hoze! woods with some Ouvercus,

Unus, Serbus aucupork, Solix, ond

Prunus podus. Heaths, bogs, ond
Qrassiands locot

Birch - hazel - alder woods Overcus, Uimus,
Populus, ond Sorbus oucuporia tare

o)

Juniper scrub, species -rich grosslands,
toll- herbs, ond locat birch copses.

Figure 11.

Birch - hozel woods with Sofix, Sorbus
oucuparta, Prunus podss, ferns, ond tall - herbs.

Birch - hoze! woods with some Quercus, Umus,
ond Populus. Solix locolly common. Ferns ond
toll - herbs common

Birch - hoze! woods with So/ix, Populus,
ferns ond 10l - herbs

Juniper scrub, birch copses, ond grossland

Generalised comparison of the inferred post-glacial vegetational history of the Isle of Skye

based on pollen-stratigraphical data from Loch Cleat, Loch Ashik, and Loch Meodal.
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PLANTAGO PTERIDIUM OSMUNDA
LANCEOLATA AQUILINUM REGALIS
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Figure 77. Comparative representation ol the Plantago Janceolata. Plendiym_aquilinum and Qsmunda regalis influx

cuives lxlOJ grains cm year"l plolted against time lradiocarbon years B,leoal for the four sites invesligated.
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Figure 79. Comparative representation  of the Nymphaes and Polamogeton-type polen. and Isoetes echinosnord and Equisetum spore influx curves |x10° grains crn2 year 5 plotted against

time hﬂo3 radiocarbon years B.R! for the four sites investigaled, LCT ,.Loch Cleat. LAK, Loch Aéhfk. LML : Loch Meodal. LD .Lochan Doilead. * s very low intlux vatlues and
sporadic occurrences ) V
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Figure 3 Plot of expected number of pollen and spore taxa (E(T,,)) against cstimated radiocarbon age of cach sample at three sites on the Isle of Skye (Loch Cleat. Loch Ashik. Loch Meodal) for the Holocene

and Devensian lateglacial/Holocenc transition. £(T,,) is bascd on the lowest count in the three sequences (n

142).
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Betulo .

, f\'; opproximote extent of
“..* Loch Lomond - stadial
ice in Scotland

10000 - 10400 BP
9750 - 9950 B8P
9500 - 9700 B8P
9450 - 9000 BP

Dyroe

FIG. 2. Isochrone map of the rational limit of Betula pollen in the British Isles. The isochrones are based on data indicated by dots and
triangles and are shown as radiocarbon years we. The approximate extent of Loch Lomond Stadial ice in Scotland is also shown (mainly based
on Sissons (1983) with minor additions from various other sources).
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Quercus °

—
o] 50 100 Km ""9’7
o} 50 100 Miles

8000_ < 8500
8500=&__ 1> T ooT = .

9500

9500

FIG. 5. Isochrone map of the rational limit of Quercus pollen in the British Isles. The isochrones are based on data from the sites indicated by
dots and are shown as radiocarbon years se. Sites where there is no pollen-analytical evidence for local presence are shown as open circles.




Alhus
glutinosa

7000

FIG. 7. Isochrone map of the rational limit of Alnus glutinosa pollen in the British Isles. The isochrones are based on data from the sites
indicated by dots and are shown as radiocarbon ycars 8p. Sites where there is no polien-analytical evidence for local presence are shown as
open circles. The question mark at the east side of Loch Lomond reflects the uncertainty of this date due to a possible ‘discontinuity in both
sedimentation rate and the sediment’ (Stewart et al., 1984) at Dubh Lochan.
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Pinus
sylvestris

FIG. 6. Isochrone map of the rational limit of Pinus sylvestris pollen in the British Isles. The isochrones are based on data from the sites

indicated by dots and are shown as radiocarbon years Bp. Sites where there is no pollen-analytical evidence for local presence are shown as
open circles.
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FIG. 7. Distribution of P. sylvestris in the British Isles during historic times (shaded area). Symbols
as Fig. 4, except X, additional squares where P. sylvestris is presumed native today (from Fig. 1).
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