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Panorama of Glenmare and the northern Cairngorms
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Nt fes: impressive thon the corrres, the cliffs, ond'the dark lakes are the grect wastes of shattered slone ond sand which form the
summit plofeous and rdges of these mounfains ... The very bareness of these mounlainfops is on o majestc scale; ond i forms one of
tie elemenls in the massive grandeur and repose which are the distinguishing choroclerstic of the Coirmgarms:

Sir Henry Alexander: 1928 The Coirngorms. Scalfish Maunlcineering Elub.

The high gronite ploteaux; steep-sided glens and desp corries make the Calmgorms one of the most ranowned and distinciive
mountaln landscapes in Brilain. They form the largest aren of high ground in tha couniry, and with their severe climate, the
mouniains have o strong ‘arclic’ character, The rocks, londforms ond soils of the Caimgorms, along wilh the climole, have exeried o

powerful inflience ap the londscope, wildlife end land use of the area

Thousonds of peopla visil the Calrngorms each yaarto walk, climb ond =ki, andlio oppreciale the magnificent scenery and wildlife,
Few, perhaps, are aware of the geclogicol and geomorphalogical processes which have shaoped this unigue enviranment and which
underlie its;exceplional imporlance fer noture conservalion. In this booklel wetroca the avalulion of the Cairmgorms and discover
howe the rocks, londiorms and solls have besn fashionad thraugh fime by weathering, glociers ond rivers, and how the nafural

environment, elimate and plant life hove changed,



The Cairngorms Through Time

QUATERNARY 11,500 years ago to the present day. The chimate warmed rapidly at start of the present interglacial {the Holocene}. Soils
(THE ICE AGE) ~ stahilised am_i pioneer vegetaticn was fu}lnwed I_ater by the spread of pine forest ahnu! 9,_['.!00 years ago. River terraces
3.6 mill 1 " #‘Eﬁ formed and river. channels changed positions durirg floads. Human activity resulted in significant clearance of the natural
| S yozEsauo o preged ﬁgz waadland during the last 6,000 years. Today, periglacial processes continuee to madify the higher sfopes and summits, and
#:E: debris flows and floods periodically alter the slopes and {loers of the glens.
12,900 to 11,500 years ago. The climate became intensely cald again at the time of the Loch Lamond Readvence. Small
4 mauntain glaciers re-formed and prodeced moraines in some corries. Slopes were extensively modified by salifluction
and rockfalls.
15,000 to 12,900 years ago, The climate warmed rapidly, with summer temtperatures simitar Lo those af today; mast if not
all of the remaining glaciers melted. Pianeer pfants colonised the glacial degosits and the soil stabilised; arctic shrub tundra
developed, with dwarf birch and crowbery.
18,000 to 15,000 years agn. Retreat and local readvances of the last ice sheet resulted in the farmation of moraines,
meltwater channels, kame teraces, eskers, kettle holes, ice-dammed lakes and daltas.
30,000 to 18,000 years ago. The last {Lata Devensian) ice shoet expanded, reaching its maximum extent about 22,000
years age or sfightly earlier; the glaciers further enlarged the majer features of glacial erosion.
2.6 million years to 30,000 years ago. The onset of the Ice Age occurred about 2.6 mifion years aga. There were many
glacial {cold) and intesglacial {warmer) episodes with repeated growth and decay of glaciers - mainly mountain (including
corrig) glaciers before about 750,000 years ago and thereafter a succession of large ica sheats. Major features of glacial
emaion were [cmed, Inchading glacia! trovghs, breached watersheds and comies. Fusther shaflower, weathering of the
bagirck 1oek phco, with stinpping of tha weatherad rock and exhumatian af the proseat tors.

MNEOGENE 7’@ \eeathirng confinued undarwarm, temperete eanditans. Frthor ugble of (ho oron aod eresion of tha glens acsurmed, Cacling

23 to 2.6 millian yonrs ngo of tha cimate intensified altor abowt 3 imdan yeers age.

PALAEOGEME [{ e Charpiical estlsiring af the proniba tock place under kumid, sub-iropical candithens. Ferinds of upitand emsion of tha glens
G5 to 23 million years ago el st oecumed) and the pletes sirfaces we formod. This Chimgorms war ro-estabished as an bpland area; The
Morth Atiansic Ocean gpened (o His west of Scatland,

ﬁ?ﬂ?ﬁﬁﬁ?ﬁn oa0 =it W, ahaliow seas covered meset of Scatiand, The Calmgonms wirs probably 8 law osea rising abova 523 (gl

gg‘?ﬂ???ﬂ%m“ T -m Thit Caimperms remained an upland area, with rivers draining to'deltas in tha North Saa basin:

TRIASSIC Tha Caimgerns remained sn uplaad s, botwith roduced sefiel strounded by and cantinental plains. Seotland loy 20 to
251 1o/ 200 million years ago 30 depress ponth af thi: Equatar of thes Hmn,

PEH]'-’!IAIN_I : /%% The [:'aimgonm remained arn u.r.land area and dasurf sands sccumulated along the present-day margins el Scobland,
299 10 251 millien years ago Pt

CARBONIFEROUS %\ Scoland dnitad narih into equatarial latitudes. Depass ot ool formed in low-ying coastal swamps in the Midiand Vallay,

=3

359 to 299 millien years ago but 1ha Cairnfenmes remnined an upland droa Arvers continued to esede e sl Baes of wiakniss & the granite.

= Infarivd oeoalon of the Calocanian mountairs produced vest {hicknesses of sand ead gravel which wern depasited oy rvers
WO i s basins wthin tha morains ane I ajocent oroas of tho Mot Vader. Aer the Caingeam gl wes
epasad &t tha (round wuirliten; vars sslactively oodnd the man Fnes of weakness i the granita, famsag the precirsens

‘of thi prasent glens, Scatland ot this ting lay about 10 degraps south of the Equatar,

'DEVONIAN
416 to 353 millian

SILURIAN : The continents of Baitice {Scandiravian Eurape] and Eostam Avalcaia (coataining England] colidid with Lairuntia 2 th
444 to 416 méllian yoars unnmmmm Ocear) clastd complntaly. Tha Casmgom grenita rose as & maltan mess from doop in tha Eah's crest o within
? several kilometres of the surface. By 427 million years agu, the Caimgerm granite had cooled and solidified.
ORDOVICIAN Fonmatian of the Coledanion mosngilies 03 the Speties Dcaon closed and a chesy el valcanio istaads collioed with Lourentia,
488 to 444 million yoars ago .~ / \'\\ the continenat on which Seationd was thon locaid. Tho callision was accompeniad by messmespihitsm and falding of th
Dalradion sediments.
CAMBRIAN —es | Daimdian setfmients continted to be ditpaaited &1 tie Eady Cammbriare Iy Late Cambrien times; ihe [npatus Ocean began

542 to 486 million years agp - fo close.

PRECAMBRIAN «—C\S Atter 600 milllon years ago, Dafradion seciments begen to be depested (n ahafow. sees ond lier on (he edge of the

Before 542 million yaars ago witlening fapetus Ocean,
4000 million years ago. Formation of the oldest known rocks on Earth.
4500 million years ago. Formation of the Earth.




Geological Map of the Cairngorms
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The landscape of the Cairngorms has a remarkabie history
stretching for back in geological fime. The processes that have
fashioned this old landscope can be traced today in the rocks,
londforms and soils beneath our feet and in the shapes of

the mountains,

The story of the Cairngorms begins over 700 million years ago,

when muds and sands were deposited in ¢ vast ocean,

a

Satellite image of the Cairngorms

Some 250 million years {afer, the ocean disappeared as ancient
continents collided during a time of grect geclogical upheaval
caused by the movements of the plates that moke up the Earth's
surfoce. The collisions also resulted in the uplift of @ mountain
range of Himaloyan proportions and the emplacement of a
mass of granile deep in the Earth’s crust. Over many millians of
years, weathering and erosion levelled the ancient mountains

and laid bare their granite roots.



Plateau surface of the high Cairngorms locking west from the summit of Cairn Gorm

Onee af the surface, the gronite rocks that are now the
trademark of the Cairngorms were in turn sculpted by natural
processes to form the present mountain range. These processes
were accompanied by dromatic shifis in climate. For a fime
around 50 million years ago, the granite wos deeply weathered
when subfropical conditions existed in Scotland. Then more
recently, during the lce Age of the last 2.6 million years, glaciers
repealedly formed in the mountains and added their own
distinctive signature to the landscape. This is clearly seen today
in the shapes of the corries and glens and in the patiesns of
lochs and low hills in the glens and straths. Since the glaciers
melted, rivers and slope processes have continued to modify the
lundscape. During the last few thousend years, humen activities
have increasingly become a major force of change, particularly

through woodland clearance, accelerated soil erosion and

alferations to the rivers. Although the rate of change has
decreased since the end of the lost glaciafion, floods on the
Rivers Feshie and Spey nevertheless remind us of the variability

and unapredictabitity of natural processes.

From the record of the rocks and landforms, even though it is
incomplete, we can see that the shaping of the Cairngerms has
been both lang and varied. The averwhelming image is of a
dynamic landscape, with dramatic changes in climate and
surface processes which have produced o remarkable
geodiversity - the variety of rocks, londforms and scils - in @
relatively small area. We now tura 1o reveal in more detail the
stary of Cairngarms ond the journey threugh time of this

exceptional landscape.



Oceans and Colliding Continents

The oldest rocks in the Cairngerms are around 700 million years
old, and are known as Dalradien rocks. These rocks underlie
much of Scotland between the Great Glen Fault, which defines
the line of the Great Glen, and the Highland Boundary Fault,

which runs from Sftonehaven, through Loch Lomond, to Arran.

The Dalradian rocks formed as immense Earth forces broke apart
an ancient continent to create an ocean called the ‘lapetus
Ocean’. Presentday Scotland, North America and Greenland
were part of a continent known as ‘Laurentia’ which lay on one
side of this acean. Sediment was deposited af the edge of the
ocean in water which periodically deepened due 1o movement
of geological faulls. The Dalradian recks formed from this
sediment and include sandstones and guartzite from shallow
water and coastal sunds; imestones from lime chemically

precipitated in coastal lagaons; and siltstones, mudstones, slate,

and shales from deeperwater silts, muds and clays.

Clesure of the lapetus'Ocean and cellision of
Laurentia, Baltica ond Eostern Avalonia

Areas of ocean ~

= Mevement direction of
continents

-t P
Lt Callision zones _/f

Dalradion rocks exposed in the
dromatic gorge at'Linn of Dee

Baltica

Major faults, with amows
showing relative lateral
movement

"Thrus1” faults with barbs on
upper, overriding plate



Arcund 200 million years ofter the lapetus Ocean began to

farm, the drifting of the continents staried to close it again. For
around 100 million years the ocean grew narrower until,
arcund 425 million years ago, it closed completely. As the
ocean closed, first a string of volcanic islands, and then twa
continents, Baltico {Scandinavian Europe) and Eastern Avalonia

{containing England), collided with Laurentia.

The first of these continental collisions resulted in the Dalradian
sediments being squeezed, crumpled and deformed. The
sediments were buried deeply, compressed and heated, furning
them into ‘metamorphosed’ rocks. They were then forced
upwards into @ huge mountain chain - possibly as big as the
present-day Himalayas. The remains of this mountain belt
include the Appalachian Mountains in North America and the
mountains of Scandinavia, as well as the Grampian Highlands

of Scotland.

In the Cairngorms, the majerity of the Dalradian rocks ore
metamorphosed sandstones, including white ‘quartzites’ fram
very quartzrich sands. However, there are also areas with
slate and limestone, mest notably a broad kand to the east of
the Cairngorm Mountains passing through Temintoul and
Braemar. The Dalradian rocks are best seen where rivers have
cut down and exposed the bedrock. Somefimes this occurs in
dramatic gorges such as The Colonel's Bed in Glen Ey and at

Linn of Dee.

ARQUND 600 MILLION YEARS AGO

The lopetus Ccean wos opening and
‘Dalrodian’ sediments were being laid dewn

Rivers erode the land and deposit sediment in the ocean

el ; Stretching results in favlts breaking

Molten rock wells up up the rocks of the old continent
to form new ocean floor

AROUND 500 MILLION YEARS AGO
The velcanicislands were on a collision course

Volcanic

with Laurentia as the lopetus Ocean was closing A
islands

Lavurentia

L o, .--_' U
Ocean crust is / \
‘subducted’ as

the ocean closes

"’ Water in
" subducted crust
causes melting
which produces
volcanoes

AROUND 860 MILLION YEARS AGO

Collision of the velcanicislands/iand Lourentia
formed a huge mountain chain

Laurentia

Volcanic

=3 /islunds
.2

A
-
U

'

Ocean crust is
subducted in a
new location as the
lapetus Ocean continues
to close

Deformed and metamorphosed
Dalradian sediments form mountains
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Gronile landscape: view north from



Deformed and metamorphosed

Dalradian rocks

Sehemotic crons s

plutan showing how it Farmed underground

The Cairngorm granite underlies all of the high land of the
Cairngorm Mountains, except for the Moine Mhér arec in the
south-west, and is Britoin’s second largest single area of granite.
It formed around 425 million years ago as a result of the
conlinenial collisians which deformed the Dalradian racks after
the lapetus Ocean closed. As well as metamorphosing the
Dalradian rock, these collisions caused rock deep down in the
Earth's crust o mel. This molten rock, or magma, was lighter
than the surrounding rock, so gradually rose upwards, pushing
its way into the defermed Dalradian sediments. Much of the
magma never reached the surface. Instead, it cooled and
solidified several kilomeires underground, forming 'igneous

inirusions” or "plutons’.

The majority of the igneous rock in the Cairngorms area is silice-
rich granite, intruded after folding of the surrounding Dalradian
rocks had ended, although there are some small earlier
intrusions of @ composition known as ‘basic’. The Cairngorm

granite is the largest of a cluster of granite plutons which lie

Molten granite rises into the
BDalradian rocks but does not
reach the surface

o TR L SR T e
A Corngorm granits

Land surface 425
million years ago
A
| Rock now
. eroded away

Present day
land surface

Calmaormars

ety e leantan

' colain

showingiits distinchive pink

along the line of an ancient fault followed by the Dee valley.
This fault is thought to be associated with the opening of the
lapetus Ocean, and provided a zone of weakness explaited by

the rising magma.

The Cairngorm granite is mostly pink to red in colour but can
vary in texture. The variation in texiure suggesis that it may
have formed from a number of distinct ‘pulses’ of molten reck,
each rising to the surface separately, but in relatively quick
succession. Each pulse of magma would have had a slightly
different campesition, or would have cooled at a slightly

different rate, giving rise to the variations in appecrance.

Although the Cairngorm granite is now exposed at ground level,
and some has clearly been removed by eresion, it is believed
that the amount of granite remaved in this way is relatively
small, and that the present-day land surface is not very far

below the original ‘roof’ of the intrusion.




Ancient Rivers and Eroding Mountains

Aﬂer the end of the continental collisions 425 million years
ago, weathering and erosion wore away ot the londscape for
millions of years. During the Devonion period {416 - 359
million years ago}, Scotland lay just south of the Equator and
had a hot, semi-arid climate. Material eraded from high, arid
mountains was carried away by large rivers and much of it was
dumped in low-lying areas and lakes in the mouniains and
beyond. The rocks formed from these river and lake sediments
include conglomerates from pebbles, cobbles and boulders;
sondstones from sand; and shales and silts from mud. These
Devonian rocks are often called "Old Red Sandstone’ sediments

beccuse they are commonly a reddish colour.

Very little Devonian sediment is found in the Cairngorms arec.
The area of what is naw the central massit is thought to have
been eroding, and much of the sediment deposited around its

o margins has now itself been

by eroded away. However,
there are sedimentary rocks
ot early Devonian age
arcund Tomintoul, where they
fill @ depression in the
underlying Dalradian rocks.
The Devenian rocks include
red sandstane to the north-
east of Tomintoul, and an
underlying and much larger

10

Devonion rocks form the
steep sides of the Ailnock
Garge south of Tomintaul

area of thick conglomerate. This conglomerate can be seen

clearly in the Ailnack Gorge scuth of Tomintoul, lying direcily on
top of the much older Dalradian rocks which farmed the

landscape when the Devonian sediments were depaosited.

While the beds of the preseni-day Water of Ailnack and River
Avon contain many granite pebbles and boulders, the pebhles
and boulders within the Devonian conglomerate do not include
ony granite. This tells us that in early Devanian times, when this
conglomerate was being formed, the Cairngorm granite was still
buried and not yet exposed to erosion. Eventually, however,
exposure of the Cairngorm granile did occur, and weathering

and erosion started to shope the present granite landscape.



A view of how the landscape
araund Temintoul may have looked
duringthe Devonian time period




Geology Shapes the Landscape

Vertical and horizontal joints in granite at the cliff edge of Cairn Lochan

Much of the shape of the landscape in and around the

Cairngorms depends on the underlying geology. Greater
erasion of weaker rock hos given rise 1o lowerlying areas, while
more resistant rock forms the high land and mouniains. From
Kingussie to Grantown-on-Spey, the wide strath of the River
Spey follows a line of weakened rock around o geological fauli

which runs north-east from Loch Ericht.

12

The great bulk of the Cairngerms massif is also the product of
variafions in rock resistance to erosian. The granite is generally
more resistant than the surrounding Dalradian rocks and forms
the high ground. Some Dalradian rock, however, is also

resistant to erasion and forms the high area of the Maine Mhor.




The Lairig Ghru follows an ancient
line of weaknessiin the granite

The steep glens which cut through the granite of
the Cairngorms also follaw lines of weakness, but
they are not faults. They are believed to be
associated with alteration of the rock by circulating
hot water, a process known as ‘hydrothermal
alteration’, which occurred as the granite cooled.
Water, superheated by the granite and rich in
dissolved minerals, circulated through cracks,
oltering the hard granite on either side to @ much
softer and more crumbly rock. Once the granite
was exposed, these weaker, hydrothermally altered
zones eroded mare rapidly, forming valleys which
were excavated siill further by the lee Age glociers.
Gleann Einich, the Lairig Ghru, Glen Avon, Glen
Derry and the Lairig an Laoigh are all thought fo
follow the lines of hydrothermai clteration zones

later exploited by erosion.

On o smaller scale, the horizantal and vertical
cracks in the granite, known as ‘joints’, and familiar
to rock climbers, are also products of the gealogy
and geological history of the rock. The vertical
joints were formed during cooling of the granite,
the rock shrinking and cracking as it cooled. The
herizontal joints were formed much later, and result
from the release of pressure which occurred as the
rock ohove the gronite was eraded away. As the
weight of rock above was remaved, the granite

expanded upwards and cracks formed parallel jo

the upward-expanding surface. The ‘horizontal’

joints are, in fact, not all truly horizontal but follow
the gentle contours of the pre-glocial land surface

ond are fruncated by later glacial erosion.




Clach Bun Rudhtair is a spectacular for

BEFDrE fhe Ice Age on the nerthern slopes of Ben Avan

By Crelaceous times, much of the huge mountain chain uplified Ocean to the west of the Hebrides. Later more modest uplift may

during the continental collisions that closed the lapetus Ocean have continued on inlo the early part of the Ice Age, eventually

had been reduced to a landscape of low relief near io sea level. elevaiing the Cairngorms to their present altitude. The early

Palaeogene was also a time of strong global warming and the
During the early Palaeogene, beginning about 65 million years climate in Scofland was similar to the hot and humid subtropics in
ago, rapid uplift of different parts of the Highlands by as much parts of western Africa today. This provided ideal conditions for

as ane kilometre accompanied the opening of the North Atlantic deep chemical weathering of the bedrock.

14




Less intensive weathering continued during the cooler climates in
the Neogene cnd into the early part of the Ice Age. Together,
the uplifi, weathering and erosion of the initially low relief
landscape produced a series of plateau surfaces, rising in steps
inland from the coast of north east Scotland and culmingting in

the Cairngorms.

Remnants of this pre-glacial landscape include the broad,
sweeping plateaux which epitomise the Cairngorms, with their
dome-shaped summits, someiimes capped with tors, and shallow
river valleys such as Coire Domhain and the valley of the Feith
Buidhe between Cairn Gorm and Ben Macdui. Locally, alse, on
the plateaux, pockets of weathered bedrock have survived
glacial ercsion, as in Coire Raibert between Caim Gorm and
Cairn Lochan, where the decemposed granite can be crumbled

in the hand.

)
f

The Cairngorm tors are the finest in Scolland, These
distinctive upstanding masses of granite are best seen on
Beinn Mheadhoin, Ben Avon and Bynack More, where the
Barns of Bynock reach o height of 20 meires. According
ta the classic explanalion, the tors formed during pre-
glacial times. Under the warm humid climote, areas of
densely jointed granile were decomposed by deep sub-
surface chemical weathering, leaving intervening areas of
less densely jointed rock more intact. The weaker rofied
rock was later eroded away, with the sound rock
remaining as tors. However, il now seems unlikely that the
present tors are fruly pre-glacial remnants but are
nevertheless of some antiquity, with the oldest possibly
daiing from oround o million years ago. Prabably
shallower weathering of the granite during milder phases
early in the Ice Age, followed by repealed removal of the
weathered material, played o significant part in their
development. The survival of the tors suggesis that the
summit plateaux on which they occur were not heavily

eroded by the glaciers.




Into the lce Age

= i — e s = -
The Antarctic Peninsula today gives an impression of how the Cairngorms
may have looked during the coldest parts of the Ice Age

OVEI’ the last 50 million years, following the warming in the sheets. This process is called glaciation. We now know from
early Palaeogene, the global climate has progressively cooled. studies of the layering in the Greenlond ond Antarctic ice sheets,
This coaling intensified about three million y=ars ago, and from sediment cores drilled from the floors of the world’s
culminating in the start of the lce Age around 2.6 million years oceans, that the Ice Age consisted of many glacial periods

ago when continental ice sheets expanded on the land masses separated by short warmer intervals, cailed interglacials.

cround the North Atlantic,

During the interglacial periads, temperatures rose 1o levels

Accumulation of permanent snow cover in the mountains led to similar to, or slightly higher thar, those of today. Undoubtedly
the formation of glaciers on the plateaux and in the corries and the mountains of Scotland were accupied by glaciers many
glens of the Cairngorms and elsewhere in the Highlands. The times during the colder episodes and somefimes these glaciers
glaciers moved slowly ouf over the lowlands 1o create huge ice expandad 1o cover the entire landscape.

16



warmer

colder

0.0 0.5 1.0
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Age (milllons of years)

Climate change during the Ice Age interpreted from a sediment core from the floor of the Morth Atlantic. The
climate has switched regularly between colder and warmer conditions

However, beccuse successive glaciations removed the
troces of earfier events, the geclogical record on land
is far from complete. The last major glaciation
reached its peak cround 22,000 years ago or slightly
earlier when a large ice sheet covered all of Seolland
and extended southwards to the Midlands of
England. Glaciers extended out from the Cairngorms
and merged with external ice flawing around the
massif from the south west along Strathspey and into
Glenmore and upper Deeside. By about 14,000
years ago most, if not all, of the ice had melted,
preducing dramatic landscape changes. The climatic
warming was shortlived, however, and intensely cold
conditions returned briefly after about 12,900 years
age and small glaciers again formed in the
Cairngorms. Finally, around 11,500 years ago, rapid
climalic warming inifiaied the present interglacial

period, known as the Holocene.

During less cold periods, smaller glaciers existed in the
Cairngorms, like this modern corrie glacier in northern Sweden
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The asymmetric form of Farleitter Crag

was shaped by glaciers moving north

G!G{:iul SCU ! pr res eastwards along Strathspey

The Cairngormsiare o clossic landscape of
selective glacial erosion. The extensive plateau

M:;— = = il 4 = Ylimgme surfaces contrast markedly with the deeply
;:-;.:rah, h‘ni‘#‘? ] npﬁl"u.r h i.‘SH“ ‘E.ll‘ﬂff 'l":"" eroded glacial troughs, such as'Glen Avon
~ 3 ‘-‘uji' - ““;ﬂ' fpf',/'b e PP
e e hile the broad oullines of the Cairngerms today reflect the

character of the geology and the pre-glacial relief, the Ice Age
has also left a distinctive imprint on the landscope. This is evident

in a variety of landforms produced by glaciers.

We now think that the Cairngorms were completely covered by
ice during the last major glaciation between about 30,000 ard
15,000 years ago. This and earlier glociations have produced o
series of deeply eroded glens and troughs, with steep cliffs,
cutting through the gently rolling preglacial plateay surfaces;
Glen Avon and Gleann Einich are particularly siriking examples.
In places, the powerful glaciers also carved through the pre-
existing watersheds to form a series of spectacular glacial
breaches - jhe Lairig Ghru, Pass of Ryvoan, vpper Glen Feshie,
Inchrory and the Lairig an Laoigh. These breoches also diverted
the pre-glocial headwaters of the River Feshie and the River Don.
Other features of glacial erosion include truncated spurs, such as
the Cevil's Paint, where the pre-glocial glens were straightened by

the glaciers.

The contrast between these deep, ice-eroded glens and the
rounded summits, tors and weathered bedrock on the genly
rolling plateau surfaces is quite remarkable and is explained by
the characteristics of the glaciers. Those on the plateaux were
generally thin, frozen to the underlying bedrock and slow-maving.
They were therefore incapable of much erosion, resulting in
limited modification of the plateau surfaces and the unexpacted

survival of fors in a glaciated landscape.




In conirast, the glaciers in the glens were thicker, faster flowing

and siiding over the underlying bedrock. Their power and

speed made them very effective in eroding the granite, crushing

and removing fresh as well as weathered bedrock. The
glaciated landscapes of Baffin Island and East Greenland

pravide close present-day analogies.

The glaciers also shaped the bedrock in the larger glens around
the Cairngorms. Asymmetric bedrock forms, known as ‘roches
moutonnées’ are smaothed and streamlined on their up-glacier
sides but end much more steeply and abruptly on their down-

glacier sides, where weakened rock has been plucked away by

the ice. They vary in size, ranging from rock knolls @ melre high 1o
hills a few hundred metres high. Good examples of small roches
moutannées occur near Dulnain Bridge where there is an
inferpretalion sile. Larger feclures include the hill of Ord Ban above

Loch an Eilein and Farleitter Crag near Kincraig.

Corries are one of the mast striking features of glacial erosion in the
Cairngorms. These steep mountain basins were formed by small
glaciers during episades of less extensive glaciation. Their localions
on north and eastfacing slopes refiect the influence of wind-blown

snow and shading on the development of mountain glaciers.




north

chid warming of the climate brought a dramatic end to the
last ice sheet thal covered much of Scotland. But the worming
was not constant, and the sediments lefi by the glaciers record
stillsiands and re-advances of the ice, marked by fragments of
moraines and cther landforms at the glacier margins. As the
glaciers melted, enormaous volumes of waler were released.
Powerful meltwater rivers flowing under the ice cuf into the
underlying bedrock to form impressive channels that run across
the hillsides. You can scramble through the rough beuldery
gaps below Creag o’ Chalamain and Airgiod-meall in upper
Glenmore, and walk the meltwater channel of Clais Fhearnaig,

which links Glen Lui and Glen Quoich in upper Deeside,
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The meltwaiers also carried vast amounts of sands and gravels.
Some of these sediments were deposited under the ice on the
flatter valley floors as eskers {sinvous ridges), and as kame
terraces perched on hillsides alongside the glacier margins.
Walking up the northern slopes of Bynack More gives o good
view fo the north end of Strath Nethy where you can see an
impressive flight of kame terraces on the hillside. These formed
when meltwater from the Glenmare glacier spilled over the
ridge into Sirath Nethy, culting several deep meltwater channels
and piling up sediment next to a smaller lower lying glacier. As

this smaller glacier retreated, new lower terraces were formed.



Huge braided rivers discharged tonnes of
sediment and water from the fronts of the
glaciers and filled the valley floars with thick
spreads of sand and gravel. These were
later dissected by the rivers but their
remnanis survive as terrace fragments high
above the madern floodplains in Strathspey,
Glen Fashie, Deeside and Strathdon, Some
terraces are pock-marked by keftle holes,
which formed where blocks of ice became
detached and abandoned in the river
gravels, and later melted out. There is a
trail guide for the walk around Uath
Lochons at Farleitter Crag, necr Kincraig,
which describes the evolution of one large
kettle hole.

Towards the end of deglaciation, some
15,000 years ago, glaciers were confined to
the remate areas of the high plateaux, the
headwalers of the River Dee and Geldie
Burn, Gleann Einich, the Lairig Ghru and
upper Glen Aven. In these places bouldery
ridges and deposits mark many minor
fluctuations in the ice margins, alt cut through
by meltwater channels. This weuld have

been a desolate, dusty, grey landscape.

Thick occumulations of sand and gravel, seen here ina
river'bank sectionin/Glen Feshie, were deposited by the
melting/glaciers

Meltwater channel on the northern flanks of the
Cairngorms nearn Creag o Chalamain
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Moraine

Lake floor sediments

Bedrock

Al the peak of the last glaciation, the huge glaciers thet flowed
down Strathspey, Deeside and Strathdon were joined by smaller,
less powerful local glaciers flowing out of the Cairngorm
Mountains. As all the glaciers become smoller, the Cairngorms
glaciers hecame seporated from the bigger valley glaciers,
which blocked the exits for their meltwater rivers and so formed
ice-dommed lokes. Evidence of these temporary lokes is found
in Glen Quoich and Glen Derry in the south, and at the nerthern
end of the Lairig Ghru and Gleann Einich in the north. However,
the ice-dammed lakes did not all farm ot the same time. We
know now from the sediments and the heights of delta terraces
that the Lairig Ghru glocial lake formed slightly earlier than the
Gleann Einich lake. Both were blocked by the Glenmore
glacier, which also built thick accumulations of moraine along

its margins,

Meltwaler discharging frem the local Cairngorms glaciers during
the drematic but short summer melt period brought large
amounts of fine clays, silts, sands and cobbles into the lakes,
The turbid Joke waters would have been an opaque turguoise or
grey colour, like madern glacial lakes. During the winter, ice
formed on the lake surfaces and meltwater discharge into the
lokes slowed down or stopped. During these quieter conditicns,
fine suspended sediment gradually rained dawn to the boitom
of the fakes, forming thin layers of clay and silt on top of the
coarser sediment deposited during the summer. At one site of a
former lcke in Gleann Einich, over 100 of these paired layers,
known as varves, have been counted. This suggests that the loke

could have survived for over 100 years.



Modern glacialllake at the margin of the Greenland
Ice Sheet; rivers:flowing fromithe glacier are
carrying sedimentinto the lake

loke levels were cantrolled by the Glenmore glacier. As this ice
body thinned and retreated, the ice dams would have been
breached, and the lakes drained, only to refill again when the ice
temporarily re-thickened ond once more dammed the meltwalers
discharging from the Cairngorms glaciers. This eycle of drainoge
and refilling of the iokes is recorded in the different heights of the
della terraces in both of the northern glens. Final lake drainage
must have been spectacular as these glens are drained by deep

gorges cut through the Glenmare glacier deposits.




Final Return of the Glaciers

s

Boulder moraines formed by a small
corrie glacierin Coire an i-Sneachda, on
the northern flanks of Cairn Lochan

The end of the last ice sheet glaciation, around 15,000 years lochs and bogs. As summer tfemperaiures rose fo levels similar
age, was marked by rapid environmental changes as the to those of loday, pioneer grass and sedge-dominated plant
climate warmed rapidly from arctic io temperate conditions. communities initially developed on the bare mineral surfaces.
These changes are recorded both in the surface landforms and These were succeeded by shrub tundra with crowherry, birch
in the sediments and pollen grains trapped in the depasits in and willow.
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However, arcund 13,000 years ago the climaie again

deteriorated and glociers returned briefly once more 1o the
Cairngorms. This glacial event is called the Loch Lomond
Readvance, after the area where it was first studied and named.
The climate is thought 1o have been very cold and dry, judged
parly on the abundance of mugwort Artemisia pollen, with
average summer temperatures about 5 - 6°C belaw thase of the
present. Small glaciers returned to some of the high north and
east facing corries in the Cairngorms and possibly the heads of
a few of the mojor glens. The exient of these glaciers is
indicated by baulder moraines and spreads of boulders in some
af the corries, for example Coire an +-Sneachda just west of the
Cairn Gorm ski area. Some moraines in the uppermosi part of
Glen Geusachan and at the head of Loch Avon may also have

been formed at this time.

Arctic clpine flora -
Moss campion

During this coid episode, the vegetation was sparse. Sail
erosion increased on the bare meuniain slopes and the frozen
ground conditions encouraged the formation of solifluction
features, rockfalis and scree slopes. The presence of plants such
as dwarf willow Salix herbacea and the moss Polyfrichum
norvegicum indicates the development of extensive snow beds,
while the remains of other plant communities suggest that the
soil was disturbed or the ground was bare. This cold episode
lasted for only about 1,500 years, and the climate again
warmed rapidly 11,500 years age when the last smalt glaciers

finally melted.

We can thus lell from the recard cof the landforms and plant
remains that the Ice Age did not end with o smooth transition
from glacial to intergiacial condilions, but with a series of rapid

climate changes.
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Frast action in the sail and rocks has formed o range of

distinctive ‘periglacial’ landforms (formed under cold, nan-
glacial conditions) on the upper slopes and plateaux of the
Cairngorms during and since deglaciation. On several of the
summits, including Ben Macdui and Derry Cairngorm, there are
large oreas of broken rock or blockfields which formed as frost
and ground-ice shattered the granite bedrock. On steeper
slopes, such as those of Lurcher's Gully in upper Glenmore, the
loasened boulders and scil have been moved downslope by

solifluction [soil creep/How| processes, forming distinctive
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sheets, terraces and lobes of debris and baulders. The lorger
boulder fobes were last active at the time of the Loch Lomend
Readvance, but some smaller solifluction features have been

moving during the last few thousand years.

Today, the Cairngorms are well known for exiremes of mountain
weather, such as very high wind speeds, freezing temperatures,
sudden summer siorms and prolenged wet or snowy storms in
winter. Under these conditions, periglaciel processes are still

active on the higher slopes end ploteaux.
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Although smaller than the landforms formed ot the end of the lasi

glaciation, modern active features include sorted stone siripes,
sorted circles, turkbanked terroces, ‘ploughing’ boulders, wind-

eroded [deflation) surfaces and wind-paiterned vegetation.

Prolonged wet weather and intense rainstorms can rapidly soturate
and overload the sail, causing debris flows on steep slopes. These
have left many slopes scarred by gullies and debris chutes,
particularly in the Lairig Ghru. The eroded material often forms
conelike piles of debris at the base of the slopes, some of which in

upper Glen Feshie have been forming for thousands of years.

Snow drifting off the platecux during winter and spring forms
cornices above steep slopes, which increases the likelihood of
avalanches. in Coire an Lochain the granite slabs on the lower
headwal! are the source of dangerous slah avalanches. In the Lairig
Ghru and on the weslern side of Derry Cairngorm, avalanches have
swept the screes info tongues of boulders, characteristically littered

with sharp angular fragments of rock.

Late-lying snowpaiches occur in sheliered locafions. The most
persistent example is in An Garbh Choire above the Lairig Ghru
between Braeriach and Cairn Toul, and there has been some
speculation that it might have formed a small glacier during the
so-called ‘Little lce Age' in the 17th and 18th centuries. Indeed
travellers ai that fime reparted large permanent snowbeds in

the Cairngorms.
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Natural woodland, such as this remnantin the Possiof Ryvoan; once covered much of the area

Ater the last glaciers melted, the sand, grovel and mud

dumped by the retreating ice were easily eroded. However, as
planis recolonised the bare, unstable soils, they slowed the pace
of landscape change, through the hinding effect of their root
sysiems, which helped the soil and underlying sediments to
withstand the erosive effects of running water and desicealing

winds. Pioneer grasses and sedges were followed by dwarf
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shrubs and birch scrub. By about 9,700 years age, birch and

hazel woodlands were established in the glens, with gross and

hecth on the higher slopes. Pine trees increased around 8,300
years ago and came to dominale the natural forest an the more
acid, well-drained soils up 1o a maximum tree-line allitude of

about 800 melres.



Debris Hlows have extensively modified the slopes uf-rhu Lairig Ghru

Studies of the fossil remains of these trees preserved in peal
bogs tell us that there were four periods of significantly wetter
weather between about 8000 and 3,500 years ago. |t seems
likely that waterlogged soil and the resuliant expansion of
blanket bog, particularly after about 6,000 years age, caused
the pine forests to die back from wetter sites, which is why it is

common fo find old pine stumps in the peat bogs.

The glaciers left behind many unstable rock slopes. Screes
cccumulated, blanketing steep slopes below cliffs. In turn, these
have been reworked by snow avalanches and debris llows.
Where the screes hove buried their crags, rockfalls have
ceased, and vegetation taken over, such as in the Pass of

Ryvoan. However, o small number of big crags collapsed in

massive rockfall events, leaving large boulders jumbled into
piles on the floors of Strath Nethy, the Lairig Ghru and at Loch
Etchachan. The exact ages of these rockfall deposits are
unknown, bui elsewhere in Scotland similar farge rockfalls

occurred thousands of years after the glaciers had gone.,

In the glens, ketile holes and hollows have been colonised by
waterlaving plants. Over thousands of years this has led to
thick accumulations of peat in many hollows, reaching over
three metres depth at Uath Lochans near Kincraig. As these
peats accumulated, they captured pellen from the surrounding
plents, forming an archive of the changes in the natural

vegetalion cover and land use.
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Wandering Rivers
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The steepness of the river channel, the amount of water and the

availability of sediment that can be carried by the water are all
factars which conirol river behaviour. The balance of these
fuctors determines how much rivers can build up or erade their
beds, and the type of channel paiterns and channel changes

that they display. Modern rivers in Scotland are less powerful

An alluvial fan hes fermed at the end/ef Glen Guoich
where the River Guoich joins the River Dee

than their glacial predecessors, and can only erode and
transport gravel and larger rocks during floods. However, the
thin soils, steep slopes and largely impervious bedrock of the
Cairngorms allow rainfall to be channelled rapidly into the rivers
and burns. The scale and frequency of flooding are therefore

important in determining how river londscapes evolve,



Studies of the Hlood histories of @ number of
Cairngorms rivers reveal iwo characieristic
types of flood; sudden, speciacular floods
associcfed with summer slorms, more typical
of continental countries, and more prolonged
periods of floading following long periods of

wet weather combined with snowmelt.

Braided rivers are now rare in Britain, with
the best examples found in Glen Feshie
where the glen is steep, flash floods are
frequent and the river is actively undercutting
slope and terrace depasits. Flash floods are
also important in the evolution of steep
boulderstrewn mountain forrents like the Allt
Mér and the Luiheg Burn, and in active
clluvial fan formation. Mest Cairngarms
rivers have a wandering, divided channel
pattern, that can change abrupily during

foods as gravel bars and scoured pools

migrate, and new river banks become

undercut.

Pecple have used these rivers for Iransport
and, up te the Second Warld War, for
flasting logged timber downstream. Rivers
have also been altered by siraighiening
reaches and strengthening river banks as part
of flood conirol mecsures. Many of these old
works, however, have fallen into disrepair,
and been obliterated by the confinued

shifting of the river channels.
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Soils

Seils are an imporiant component of the landscape and
natural heritage of the Cairngarms. The soil types in the
Cairngorms area reflect the geological legacy seen in the
underlying glacial deposits and bedrack, and the local climate
patterns, especially the changes in roinfall and temperature with
elevation. These factors lead to the formation of three principal
soil groups in the Cairngorms: podzols, montane soils and peat.
Other less frequently occuring soils include gley soils, brown

earths and alluvial soils.

Throughout much of the area, where rainfall is high, sails are
very prone to ‘leaching’, which is the loss of material to water
seeping through the soil. This leads to the developmenti of the
soil fype known as a 'podzol’. At higher altitudes, where
temperatures are lower, thin and fragile ‘montane soils” are
extensive, Peat formation is widespread where conditions are
wetter, the ground is poarly drained, and dead vegetation rots

very siowly. Where the ground does not drain properly, sails

are ofien waterlogged most of the year and become ‘gley’ sails.

Good agricultural soils (as represented by brown earth sails)

are rare in the Cairngorms and mostly located in the siraths.

The Cairngorms area is exceptional for an unusually large
extent of rare, undisturbed soils, This is becawse the acfivities of
people have had a less significant impact than in other parts of
Scotland. However, soil is a non-renewable resource,
continuously changing under human pressures and natural
processes. Soil erosion may be cccelerated by footpath

expansion, trampling by people and deer, and also
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overgrazing. Peat erosion is thought to contribute to

greenhouse gas emissions and climate change.

The land in the Cairngarms area is naw mostly used for rough
grazing, mooriand, semi-nalurel woodland or commercial
forestry, although there was formerly grealer use of land for
crops. The wide variety of seminatural soils in the Cairngorms
supporis nafionally and internationally important habitats and
species and coniributes to the remarkable landscape and

natural beouty of the area.

Podzols

Podzols are prone to leaching and develop over acid parent
malerial, They are ewsily recognised by the sharp contrast in
colour between different layers in the soil.

The degree of leaching and
accumulation of peat ot the
surface vary along an altifudinal
gredient from foothills to summits,
leading to the formetion of
ditferent subtypes of podzol.

A Alpine podzol on summits

Peaty podzol and peaty
gley podzaol

Humus-iron podzol

altitude

lron podzel and humus-iren

podzol on lower foothills



. Montane soils,
- andpeat -
i

Padzols and peat

Montane soils
Alpine (>700-850m} and
subalpine swils are very
slow to form, and are
often shallow with a very
thin orgonic layer over
barely altered parent
material,

Surface vegetation and
roots anchor and protect
the soil on steep slopes.

If the vegetation is
damaged, soils become
Peat Gley soils especially sensitive to
Peat forms in poorly 'Gleying’ occurs when trampling, physical
drained areas {such as downward movement of damage and erosion.
sheltered paris of exposed water is restricted, for
summits or local basins} or example over compacted

soil or impermeable
geology.

areas of high rainfall.

A very slow rate of
vagetalion decomposition Gley soils have
leads to the accumulation waterlogged horizons
of dead plant material ot and mottle-coloured
the surface. patches where the soil
has become deprived of
Peat is a rich natural store

of carban in the UK and is often associated with foul,

! = oy . o
important in climate roften smells.
P i Peaty gley
Ci'lﬂnge sCendanaos.

oxygen. They are also

Subalpine podzol
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The earliest indication of people in the Cairngorm Mouniains is
a 5,000-year old flint arrowhead, found high on the ploteau.
Pollen records show thot forest elearance took place at Ltoch
Garten around 4,000 years ago, and some 2,000 years earlier
at Howe of Cromar, near Aboyne, where there are remains of
prehistoric seslement. Cultivation in the glens is also recorded
by increased erasion due lo farest clearance, and the
appearance of pollen from cereals and agriculturally introduced
weeds. Human activity has feft an increasing mark on the

londscape particularly during the lost few thousand years.
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More recent generalions have also made significant use of the
naiural resources of the region. By the early 17th century, and
continuing through the 19th century, people were mining local
limestone. The limestone was heoted in kilns to produce 'quick
lime' which was spread on the land as a natural fertiliser.
Limestone is abundant in a broad band of Dalradicn rock running
through Tomintoul ond Braemar. However, limekilns are found
across a much wider areq, for example at Loch an Eilein where a

smaller limestone outcrop was mined, and at Pass of Ryvoan where

limestone may have been fransported from some distance oway.
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Old mine buildings at Lecht Mine near Well of the Lecht

The main fuel for the lime kilns was local peat which was olso
used for domestic cooking and heating. Peat mosses near
sefilements and kilns were ofien worked out completely, but the
hill peat continued to be an apparenily unlimited resource.
Teday, treditional peot culling for domestic use is no langer
widely practised, although there is o commercial peat exiraction

operation near Tomintoul.

Also near Tomintoul, iron was mined in the hills near Well of the
Lecht in the 1730s, with the ore being taken by pack horse to
Nethy Bridge for smelting. In the 1840s, Lecht Mine was
reopened to produce manganese ore, which was sent to
Newcastle for use in the bleach irade. Alongside the more
common iron and manganese oxide minerals at Lecht Mine,
there are unusual zinc-manganese and lithivm-menganese
minerals. These minerals are port of an ancient soil, formed
from iren- and manganese-rich Dalradion rock, which was

deeply waathered in the tropical climate before the lce Age.

Smoky quartz or 'Cairngorm
crystol' B0g 6x3.5 centimetres

Another mineral, famously found it the Cairngorms and collected
extensively by the Victorians, is semi-precious smoky quariz,
known as ‘Cairngorm Crystal” or ‘Cairngorm Stone’, Large and
decorative samples of Cairngorm Crystal have been found

mostly in late granite veins cutting through the Cairngorm granite.

Today, many rare mineral sites in the Cairngorms are protecied
from exploitation, and the widest use of the geodiversity of
the region is by visitors who come to see and enjoy the very

special landscape.
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A Special Place

Ski-fouring|in the Cairngorms

The Cairngorm Mouniains are o very distinctive area of Seotland,

redolent of the Arclic in terms of their lundforms, weather and
plants. These mauniains are on a grand scale, wide expansive
landscapes, with large tracts of the higher land having survived
from befare the Ice Age, next to deeply eroded glens and corries
cut by the glaciers. Together they form an outstanding example of
a landscape of selective glacial erosion, which is a valuable

scienfific, educational and environmental resource.
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This is also a dynamic, living landscape, underlain by granite and
metamorphosed racks, sculpted into distinct landforms by past and
present processes and with a range of soils, plants and animals. It
is o prime illusiration of geodiversity supparting biodiversity. The
patterns of vegetation communities reflect the interplay between
soils, landforms, expesurs, snow-lie and climate. The high-level
plateaux are rich areas of montane vegetalion, with lichen-rich
montane heath and the specialised vegetafion of snow-beds and

springs, which includes many rare species.



The glacial deposits of the lower ground form well-drained
ridges of sands and gravels interspersed with wet hollows. They
support a mosatc of habitats for birds, insects and plants, and
the largest areas of native Caledonian pinewoods in Scotland.
The diversity of the Cairngorms landscape also provides many
outdoor recreation opporiunities. Summer and winter walking,
ski-touring, and downbhill skiing oll take advantage of the unique
glaciated granite landscape, while rock and ice climbing

depend on jointed rock and steep, glaciercut cliffs.

The Cairngorm Mountains have an exceptional value among
Scotland’s great wealth of natural heritage. International and
national recognition of their conservation interests has resulted in
many layers of official conservafion designations, all intended to

protect this impressive and special landscape and the plants

and animals that thrive within it. Much of the high plateaux and
the mountain glens are incarporated within Site of Speciaf
Interest [SSSI) and Nofional Naiure Reserve (NNR}
designations. At an international level, a large part of the area
is notified under the European Habitats Directive and the
European Birds Directive. The Cairngorms area wos also
declared Scotland’s second National Park in 2003. The
international significance of the gecdiversity of the Cairngorm
Mountains is recognised by their inclusion in the UK Tentafive
List of World Heritage sites for their exceptional physical
features, While this is impressive recognition, the most important
means of conserving the natural heritage of the Cairngorms lies
with all of us, in how we care for and use these majestic and

ancient mountains.

The rocks, londforms ondisoils of the Cairngorms support a range of habitats for birds, plants and animals
such as dotterel (left) and mossy saxifrage (right)
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To help you explore the geodiversity of the Cairngorms, the

following set of trail guides provides an illustrated introduction to

the landscape history of Glenmore and an area near Kincraig:

Trails Through Time in the Cairngorms National Park: Farleitier
Crag Trail, Allt Mér Trail, Ryvoan Trail. Scottish Natural
Heritage ISBN 1 85397 402 1 Price £2.50

Contact: Scottish Natural Heritage, Publications Unit, Battleby,
Redgorton, Perth, PH1 JEW. Tel. 01738 458530,
fax. 01738 458611 or email pubs@snh.gov.uk

=

FARLEITTERS

The following publication gives a short account of the
Cairngorm gemstones:

Cairngorm Stones. The Natural and Cultural History of
Cairngorm Gemstones. Basil M.5. Dunlop. Graniewn Museum
and Heritage Trust. Price £4.00.

Contoct: Grantown Museum, Burnfield Avenue,
Graniewn-on-Spey, Morayshire, PH26 3HH.
E-maoil gosmuseum@biconnect.com.
www.grantownmuseum.co.uk
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Further information on geodiversity and the Cairngorms can

also be occessed via the internsl:

www.feties.com/Cairngorms/
Conlains a wealth of information on the physical landscope of
the Cairngorm Mountains, including sections on geology, fors

and glacial landforms.

www.scaltishgeology.com
This is the place to find out more about the geology of Scetland
and see how the Cairngorms fit into the wider picture.

www.snh.org.uk

The website of Scottish Natural Heritage. It includes an
introduction fa Scollund's geodiversity ond geodiversity
censervalion issues; information on sites protected by
conservation designalions; and educational material on
Scotland’s natural heritage.

www.cairngorms.co.uk

The website of the Cairngorms National Park Authority. [t
cenfains information on occess and the latest news from the
Cuairngorms National Park
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Scottish: Natural Heritage

and the British Geological Survey

Scottish Natural Heriftage is a government body.
kts aim is to help people enjoy Scotland’s
natural heritage responsibly, understand it
more fully and use it wisely so that it can be

sustained for future generations.

Scottish Ndtural Heritage ATURA)
Great Glen House IERIT
Leachkin Reod } .'-' NS
Inverness V3 BNW == falll

The British Geological Survey maintains up-to-
dote knowledge of the geology of the UK and
its continental shelf. It corries out surveys and
geological research.

The Scottish Officelof BG5S is sited in Edinburgh.

The office runs on advisory and information

service, a geclogical librory ond/a well-stocked

geological bookshop.

Brilish Geolagical Survey
turchison Holse

British
Geological Survey

SATLM AL TRy ni® R UacH CORPEL

Edinburgh ERY QLA

40

—

SCOTTISH NATURAL HERITAGE
EARTH SCIENCE 5551s

G o 50 100 ilematras
A e e S
N L] 20 an 20 miles

Licence No. GDI0OBG Grown Copyrignt Ressrved

WESTEHFE-)
ISLES'

ATLANTIC
GCEAN

iy
&

r,.,':"
NORATH
SEA
o,
gt 5,
II -ﬂ
F .:‘l'
ENGLAND

:% ORKNEY
'QP ISLANDS
P,

]

"

a
&

SHETLAND - 1
ISLANGS 5,

q 14.12 ; 0
it

{l‘

a!’
9




Remember the
Geological Code

SCOTTISH
NATURAL
HERITAGE

Keep enllecting

to o minimun;
rerinve fusslls, rocks
or miacrals pnly
when essentlal far
serious siudy,

And remember (o
refer goad Mnds

10 local

mascums.

Alwoys sezk
permissian before

Don'L liter fields or reeds with tock
fregments, snd aveld disiorbing plants or wildlife.

-
B2

Be cnosideraie. end da nel moke Ihings
more difficult pr hazardous lor others
comiap after Yo,

SAFETY FILST!

v Wear proiective goggles when hammeriag,

¥ Wear salety hats In quarries or below cllffs.
 Avoid Jamscolny rocks an ateep slopes.

X 1bo nat get eut off by the tide,

X o not enter old mine workings or cave systems.
X D nat interferz with macbinery fn quarrdes.

Tabirstd By Sarmtiake Narsrad |emiapr, 1994

No need 1o hammer [ndiscrimipalely!
Never colleet fram walls nr hukdings.

The leader ol n lield
party skould ensure
that 1he spiril af the
rode is upheld.

No ane has 1he right to *dig su1™ any site.
Tey to leave the slie as you foond it}

Hack fill excavatlons where necessary o
avold Ijury to priple or aninwls,

=

DNan't disflgure rock surfoces with brighiy
palnled numbers, symbals ar clusters
al core-holes.

@ Remember, you are one of severnl
huedsed geoloplsts vislilag thls aren
every year — so yeur behaviour does
malier,

@ Pleasc obscrye the cnde, su (hat slhers
cpn Alsa enpy the great scenery, geofo-
gy.and ecalugy bere!
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Alse in the Landscape Fashioned by Geology series...

Mull and lona
David Siephenson
ISBN | 85397 423 4 pbk 44pp £4.95

Arran and the Clyde Islands
David McAdom & Steve Robertson
ISBN 1 85397 287 8 pbk 24pp £3.00

East Lothian and the Borders
David McAdam & Phil Stone
ISBN 1 85397 2472 8 pbk 2&pp £3.00

Northwest Highlands
John Mendum, Jon Merritt & Alan McKirdy
ISBM 1 85397 139 1 pbk 52pp £6.95

Edinburgh and West Lothian
David MeAdam
ISBN 1 85397 327 0 pbk 44pp £4.95

Orkney and Shetland
Clive Auton, Terry Fletcher & David Gould
ISBN 1 85397 220 7 pbk 24pp £2.50

Rum and the Small Islas
Kalhryn Gocdanough & Tom Bradwell
ISBN 1 85397 370 2 pbk 48pp £5.95

Fife and Tayside
Mike Browna, Alan McKirdy & David McAdom
ISBN 1 B5397 110 3 phk 36pp £3.95

Glasgow and Ayrshire GHF&PW AND Skye
Calin MacFadyen and John Gordon AYRSHIRE | David Slephenson & Jon Merritt

ISBN 1 85397 340 2 pbk 52 £4.95 ISBN 1 85397 026 3 pbk 24pp £2.50

Scotland: the creation of its
natural landscape

Alan McKirdy & Roger Crofts

ISBN 1 85397 GO4 2 phk 64pp £7.50

Glen Roy
Dauglas Peacock, John Gardon & Frank Moy
ISBN 1 85397 340 2 pbk 3épp £4.95

Loch Lomond to Stirling
Mike Browne & John Mendum
ISBN 1 85397 119 7 pbk 24pp £2.60

Series Editor: Alan McKirdy [SNH)

Other books soon o be produced in the series include:

Ben MNevis and Glencece, Western Isles
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SNH Publication Order Form

Title Price Quantity Piease complete in BLOCK CAPITALS
Name
Asran & the Clyde Islands £3.00 Address
Cairngorms £4.95
Post Coce
East Lothion & the Borders £3.00
Edinburgh & Wes! Lothicn £4.95 Method D Mastercard D Visa D Swilch D Solo l:] Cheque

Name of cord holder

Fite & Tayside £4.95

Card Mumber

Glosgow and Ayrshire £4.95 D DDD DD DD DDDD DD I:,D
Glen Roy £4.95 Valid hom [ |[] [[][]

Loch Lomond to Stirling £2.00 Expiry Date I:”:‘ DD

Mull and lona £4.95 lssue no. D [:]

Northwest Highlands £46.95 Security Cade D |:| I:I {last 3 digits on raverse of card)

Send order ond cheque made payahble to Scottish Natural Herilage to:

Orkney & Shetland £2.50 Scollish Nedural Heritage, Design and Publicalions, Botileby, Redgerton,
Perth PH1 3EW

Rum and the Smal! Isles £595 pubs@snh.gov.uk
www,snh.orguk

Skye £3.25

Scotland:

the Creation of its notural landscape £7.50

Postage and pockaging: free of charge within the UK. A
standard charge of £2.95 wil! be applied to all orders from the
EU. Elsewhere a standard charge of £5.50 will apply.

TCOTAL
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Cairngorms: A landscape fashioned by geology

The Caimngorm Mountains, with their wide 'arctic' ploteaux and dramatic, steep-sided glens, hove o remarkable history strelching bock
through the freezing temperatures of the lce Age and warmth of ancient Iropical climates to a lime of continental collisions hundreds of
millions of years ago, This booklet tells the story of these extraordinary mountains, as written in their rocks and landforms, and reveals
the forces which have shaped the present londscape.

The Cairngorms landscape is one of the most fascinating, spectacular and magical environments in the
whole of Britain - a place where you can whisk yourself back through time to the |ce Age and even
earlier. From the wild, sub-Arctic conditions on the mountains to the precious fragments of native
pinewoods in the glens, this diverse area is a “must” for anyone passionate about the outdoors - and
this beautifully illustrated booklet will be an essential travelling companion.

Vanessa Collingridge

About the Authors

John Gordon js Earth Science Group Manager with Scotfish Natural Heritage. He has studied dnd wiritten extensively about glaciers

and glaciated mountainsiin many parls:of the'werld, including the Cairngarms:

Rachel Wignall is a geclogist with Scoltish Natural Heritage. She hos underfaken extensive tieldwork in Scofland, including in the

Cairngorms.

Ness Brazier is a geomorphologistwho'has studied and writlen on the landforms and landscape evolulion of the Cairngerms.

She works as an advisor on natural heritage interpretation with SeeftishiNatural Heritage:

Patricia Bruneau is a soll scientist with Scottish Naiural Heritage: She has worked onithe nafure conservation value of ‘soils

in the Cairngorms:
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¥
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ISBN'| 85397 455 2
Price £4.95
Scoltish Matural Herilage

www.snh.org.uk






