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Tr’a{gkfgy

Th& gently undulating landscapes of Fife and Tayside mask a turbulent geological

past. Rocks; fessils and landforms of the area tell of baking deserts, tropical
rainforests and erupting volcances. In the mnra.mnenr geoclogical past, the area waos
coverad by ice which shapedithe conlemporary landscope. This process of change
and renewal continues to this day, driven by Man and nature. Along the coast, the
relenfless pounding of the waves moulds the coastline into rocky headlands and
sandy beaches, whilst on land, we have modified the landscape for our benefit by
draining wetlands and creating opencast coal mines. This book explains the
gealegical processes that formed this landscope and the enormous fimescales over

whichi this part of Scofland was fashioned.



Fife & Tayside Through Time

RECENT TIMES

THE “ICE AGE"

recent times

i A AT,
TERTIARY PERIOD
65 to 2.4 million years ago

2.4 million years ago up to and including

QUATERNARY PERIOD

250 years. Industrial Revolution; kand improvements with remaval of peat and reclamation of lochs; burgeoning of
mimeng and quarrying.

600 years. Fning starts.

2,000 years. Roman sccupation.

5,000 to 4,000 years. Soa lovels fall to those comparable with present day; Neolithic hunters kitchen midden found;

forests cleared for farming. )

6,500 yoars. Sea levels nse 10m above present day depositing fayes of ‘carse” clay around the coast, particularhy the

Tay Estuary.

9,000 to 8,000 years, Peat accumulates as climate bocomes warm and wet.

11,000 to 10,000 years. Climate again arctic in character; freerafthew encourages landshides and blockfislds to
: sea laved falls to prasent day levels or belows,

13,000 years. lco retreats 1o Hightands; $ea level is up to 45m higher than present day.

19,000 years. oo exiends many miles east of the present coastlina,

!I,!Imlmmmnl “lce Age” as ice builds up in the Highlands. ]

2.4 million years. Climate cools and “Ice Age” begins; present day river systoms established, later modified by

CRETACEOUS PERIOD_

62 million years.Wideneing of the Nonh Atlantes Deean; no recard of any gealogical events in Fifo and Tayside.

65 to 135 million years ago o
JURASSIC PERIOD 205 million years. Opening of the North American Ocean begins. Climate on land s arid; desert conditions
| 136 ta 205 million years ago widespread,
| TRIASSIC n__, Mo record of any geological events in File and Tayside,
205 to 250 million yoars ago
PERMIAM 290 million years. Minor volcanic activity.
250 to 290 million years Fo
CARB 295 million years. Intrusion of Medland Valley Sill and associated dykes: subsequent mevement on Ochil Faul.
280 u;rﬁ“ggs ausf;mu: years, I*I:!w:lr?ur;us within the f.:nirs crust, naulmg1 ing, faultsng, uplft of the crest an-ei subsequent

arosion,
325 million years. Scotland sits astnide the equator. Warm shallow seas fringe the land, reefs buld up ofishore
Tropscal rain td on the coastal plamns, bulding to femm theck coal depesits.

350 million years. gmﬂ volcanoes be_!in EI'I..I|i|I on land and later under the sea. These vems tapped magma
sources deap within the Earth's crust - “Ehe rub t?wrun:qam u 19 4cm in size, are contained in rocks darnved
ﬁw mantle, some 70km balow the surface. Volcanic activity and earthquakes continue throughout the next 50
mi pars,

360 million yoars. Tropical coastal plain wes occasionally ooded by the sea, Salt depossts, especially gypsuem and
thin cemantstona bads kaid down,

370 million years. Wida coxstal plain established, fanged by desert, providing evidence of extensive areas of sand
dunes. Rivers easted which teemed with primitive fish life, now fossilised. Significant breaks m
sadimentary recond at Arbranth — evidence of comtemporary earth movement.

410 million years. Large volcanoes existed producing lava end debiris flows which built the Ochil and Sadiw Hills.
The climate was semi-and with very large nver systems flowang south-west across the anea whech sitd thick
layers of sandstone and alsa canglomerate. Fossils of primitive plants, some up 1o 3m in height and fish found in
associated kake depasits.

ORDOVICIAN
440 to 510 million years

CAMBRIAN
510 to 550 million years

terrain boundary between the Hightands and Midland Valley,

420 million years. The earth moves when Scatland collides with England a8 the lnpetus Oceon cleses. Extenswe
Toldng, faulting. uplift of the crust and subsequent erosson enswes. The Highland Boundary Faull is created as &




Geological Map of Fife & Tc
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Kinnoull Hill - Lava escarpment

Volcanoes - Large and Small

Armrnd: 415 million years age, Fife and Tayside were part of a ho,

sparsely vegeloled desert. To the nerth and south loy ercded mountainous

arens. The Ochil, North Fife and Sidlaw Hills are what remains of the high

ground to the south. They were once lowering volcanoes that erupted

mogmo - molten rock - from grea! depths in the Earth's crest. Some of the
vi resisted weathering ond erosion to form scarp features like those

around Morman's Law and Mewburgh in Fife, Croig Rossie, Moncreille

and Kinnoull Hills in Perth and King's Seat in Angus




Theoughout Fife are the remains of smaller valcanoes aclive briefly

between 350 and 300 million years ogo. The hot magma and goses
punched through a thick blanket of sediments laid down by meandering
rivers, lakes and peat bogs. The resulian! violent eruptions produced
clouds of ash rather than lova lows. Where the eraded remain: of the
volcano is comprised antirely of volcanic ash, these deposils hove made
litle impeession on today's landscope. However, whare magma cocled to
leave o hard plug of rock, arasion has left conspicuous volcanic edifices

like West and East Lomond, Saline and Knock Hills and Large Law.

Where volconoes erupled into the sea, as in Howail loday, violent
reaction between the hot magma and seawater produced large volumes
of fine-grained volcanic breccia or fragmented rock. In more gentle
interactions, the magma lakes on a pillow-shaped form where the water
chills the magma to o skin of valcanic glass. Pillows stack on top of each
other fo form spectacular formations, like those on the shore ot Kinghorn.
At Orrock Quarry near Burnfisland, the submarine eruplion created the
most exquisite coeling jeints os the magma froze benecth o layer of

profecting breccia.

Orrock Quarry - columnar joints in basalt lava




Molten Rocks from the Deep

B-,- no means all magmo reaches the surface o form
wolcanoes. Much froze in the voloono's plumhmg sy sbam
below ground, Becouse the solid magma is mech harder
than the surrounding rocks, erosion heas left many

remnants as prominent features of our londscope.

Al Ruby Bay, Elie pyrope gamets [Elie Rubies’] up o
dcm across ocowr in voloanic rocks which have tapped
magma sources from deep within the Earth - 1o a depth
of around 70km. These occurences offer a rare insight
inte the noture of the upper mantle of the Earth, as it

axisted during Carboniferous imes.

However, some of the lorgest and most continuous sub-
surface pulses of mogma may never have been linked
to any volcano. This is the case with the Lomond and
Cleish Hills which ara vndarain by o complex of
valcanic rocks, known as the Midland Valley Sill,

axtending ocross much of Fifa.



The hard dolerite, which caps these hills is resistont o erosion,

olfering some pralection lo the easily eraded, underying

sandstanes on the lower slopes. A1 Campsie Linn, north of Perth, the
some bype of rock is seen s a verical feature intruded into a major
tension crack in red mudstones, Such dykes represent routes alang
which magma flowed 1o fead the Midland Valley Sill. In places,

the latter reaches a thickness in excess of 160m, Dundee Llow is a
much alder feature related to the 415 million yeors old lavas in

the Sidlow Hills,

Lomond Hills -
escarpment formed by
the Midland Valley Sill
and vents of East and

West Lomond




Desert Turns the Land Rea

‘wind sculpted

=

Frr_\m 415 to about 360 million years aga,
Scolland's climale was hot and semiarid. Vegetation
was sparse. The landscape was a desert like the
Sohora of teday, cul through by rivers that rose and
fell ropidly. These rivers had wide floodplains and
ossocioled ephemeral loke basins, Send dunes ware
kept an the mave by fierce desart winds, The
distincfive red and yellow caloration of these rocks
resulled from the harsh deser! conditions.

it




Crossgates cutting -

sandstones laid down by a river

comparable in size to the Mississippi

The scale of ancient rivers that troversed the desert plains is indicated by

the farmar river channel seen in the A? Crossgoles rood culing west of
Parth. Here, the internal bedding structure of the sandstones shows that
the river channel must have been in excess of 15m deep which would
compare well with that of the modern Mississippi. The Crossgates River
would have dwarled the present doy Tay and ils catostrophic floods of
1990 and 1993, However, the broided island seclions of the Tay cbove
Perth al Scone would, vegelation aside, be o reasonable medel for the

ancient regime, albeit on o smaller scale.

Some of the oldest of these rocks originaled os river shingle and reloted
dapasits. The conglomerates are particularly resistant o weathering and
erosion, ond form hills such os ot Knock of Crief, Craigowd north of
Dundee and Hill of Finaven by Forfar. The Sphinx at Arbroath is
composed of grovels ond sonds laid down in these ancient
environments, The Bonnet Stane, northeast of West Lomond Hill, and
lohn Knox's Pulpit are compesed of sond, Blown by wind inlo anclent
desert dunes. The sculpling of the Bonnet Stane is partly the result of
madern sand blasting by winds.




Tropical Limestone Paradise

The quarry face at
Roscobie - mounds of
limestone laid down in
clear tropical waters
with muds deposited
by deltas on tep.

This site is in private
ownership and

access permission
must be saught prior

to any visit
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Fro.rl'l about 350 to 300 million yeors ago, Scolland loy near to the equator. File and Tayside formed parl of an
axtansive, lowlying coastal plain which siretched for lo the west and east, Environmental condifions changed
dromafically over ime. Sometimes the sea llooded the areo, at other fimes there were extensive river and delia

systems with lakes, freshwater swomps and coostal bogs resembling mangrove swamps. The climale was hot and

humid. Lush vegetation in extensive rain forests consisled of rapidly growing trees up o 15m high butiressed only
by o strong woody bark. Giant horsetails and club mosses, loday represented by species of unimpressive siature,
formed o prominent part of the flora.
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In the warm seomarabar rrapicul 5h|:ﬁ-||5.I h:}lgznuns, carals unad 00 lilies [crinc\ids| ﬂnurished
Though reels were as common then as the tropical coral islands of today, reefforming corals
ware @ rarity, The reefs of the Carboniferous were buill of microscopic algee, cyanobacteria
and baeteria, These moundy bulldups were generally small structures, standing only a few
metres and ot most 15m obove the seabed. At Roscobie Glearry, these mounds are overlain by

muddy della deposits which buili seawards inte the clear tropical waters.

The conglantly changing environments of these Carboniferous fimes are reflected in the cycles
of sedimentary sirata laid down ond preserved in the record of the rocks. The typical cycle
begins with mudstone, laid down in estuarine to offshore seabed envirenments, Limestone is
then deposited in clearer walers, Further mudsione is set down as delias build cut into the sea
ond the deposits coarsen upwards into sondstones. As the cycle confinues, the sediment

dumped offshore reclaims land from the sea and coastal plains are formed.

Hydreionocrinus
anpuls - a sea lilly

Reconstruction of

a limestone reef as
it would have
appeared during
Carboniferous times
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This coashal environment was ideal for a

tropical forest 1o become estoblished ond
subsaquently flourish, As the luxuriont vegetalion
died and decomposed, it formed thick deposits
of peat. Although comparable to modern
blanket and roised peat bogs which may be up
1o &m thick, the Carbonifercus deposits were up
to 22m. These layers of peat were compressed
by burial beneath other sediments 1o form coal,
in seams bebween one bo three metras thick.
Becouse these sedimentary rocks are usually so
much softer than the surrounding volcanic rocks,
they form the low ground of Fife and the Carse
of Gowrie. These rocks are best seen on the
shore between 5t Monans and Pillenweam,
Economically important coalbearing cycles can
anly be seen in deep gorges and even batter in
temporary exposures created by opencas
mining os at Broeheed Quarry, Cardenden.

Braehead Quarry, Cardenden - open cast coal mine




Coal swamp

reconstruction

Lochore Meadows
Country Parl -
restored from coal

mine to country park




Dynamic Earth
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Folded recks on the foreshore at 5t Monans

ost sedimentary rocks and lovas are originally loid dewn more ar grand edifices. As soon as high ground is created, the bedrock is

lass horizontally, Dynamic earth forces may subsequantly squeeze or immediately subjectad 1o the rigours of weathering - by wind, rein and

break rocks fo form folds or fauls. They moy also be uplified 1o form frost, The product of this process - sonds, mud, pebbles, or reck in

mouniains and plateaus, so that rocks formed on the sea bed can now solution, is then carried lo the sea by sireams ond rivers. As sediment
be found on top of mouniains as high as Everestl Volcanoes con build piles up loyer upon loyer, new rocks are formed on the seabed. And so

the cycle begins again.



Dynamie forces are crealed by the movement of plates across the Earth's
surface. Where a plate storts to stretch and split apart, the lension creates
foults ond allows mellen mogma 1o form voleanoes ot surface, and the
infrusion of volcanic pipes and dykes below ground. These processes can
be observed in Iceland today. Such tensional forcas were the underlying
cause of the volcanic episades between 350 and 300 million years ago
and the intrusion of the dykes and sills of dolerite forming the Midland
Walley 5ill complex, These catastraphic forces olso created the Ochil Fault

and many other smaller dislocolions ocress the area.

The compressional forces which buckled and broke the Caorboniferous
rocks were coused by plates calliding to form continental Europe about
300 million years ago. When plates collide, compressional forces
squeaza the rock, as if in a vice. Rocks felded and favlied as a result of
this event, are magnificently exposed near St Andrews on the Fife Coastal
Path just east of the Maidens Rock sea stack and at 5t Monans,

Uncenformity at Whiting Ness , Arbroath

Scotland was an the nerthern fringes of these catacylismic avents.
Howaver the rasult was thot Fife and Tayside, os part of the
Midland Valley of Scolland, were ta remain a3 lond for most of
the rest of gealogical fime.

An earlier cycle of plate collision with resuliant uplifi end eresion of
elder racks and subsequent deposition of new sadiments on an ancient
land surface is beoutifully withessed at Whiling Ness, Arbroath, The cliffs
disploy an unconformity - or break in build up of sediments - behween the
conglomerales and sandstones of Late Devonian age and sediments of
Early Devonian age. Both sels of drata were laid down by rivers butitis
clearly seen that the younger deposits bank up ogainst a quite steep
land surfoce eroded into the Arbroath Sandstone.

15
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When Scotland Froze

Loch Monzievaird - a kettlehole

During the lost two million years, Scolland

was plunged into o series of ice oges. During
Ihis period, Fife and Toyside were buried on
saveral occasions under Greenlandlike ice
sheets up fo one kilometre in thickness, The
last great ice age lasted from about 27,000
to 13,000 yeors ago, although there was
ancther cold snap 11,000 o 10,000 years
ago when this area again froze bul was nol
covered by an ice sheet.

The last great ice sheet started to form obout
27,000 years ago on Rannoch Moor and in
fhe corries of the Highlands. lce streams
overwhelmed the lower ground of Fife and
Angus around Loch Leven and the Forth as
well as the siraths of the Eden, Earn, Tay and
Stathmore, It olso buried the Ochils ond
Sidlaws and even the mighty Highlands. The
ice flowed eastwards from the Highlands
across Fife and Toyside, It scoured the
londscape like emery poper using the rock
debiis incorporated within the lower kayers of
ice as it odvanced, Some debris remains
today as “foreign’ ones called erratics such
s the Humlie on the shore ot Cambo in east
Fife, Glocial sirice record the minor scale of

arosion on many exposed rock surfoces.




Ushoped valleys, of which Gleneagles is the best upland example, were
created os the ice drove south-eastwards inta the Ochil Hills. Crogand-
tail features were foshioned from harder rock such a3 the volcanic plug
of East Lomand where the eastern lee slopes of the hill were protected
fram erosion. The ice left behind its ground maraine of fill or boulder
clay, a hard melange of stones and boulders in @ matrix of clay, silt

and sand which covers much of the lowland londscape. The surfoce of
this deposit has been shaped by ice into the streemlined drumlin
landforms, seen well in Stratheden and around Clackmannan,
Dunfermline and Inverkeithing.

As the climote became warmer, the ice sheet receded. Eventually
the climate become less arctic, and water liberated from the ice

U-shaped valley, Gleneagles

fiowed copiously cutting meltwaler channels beneath and af the margins
af the ice. An exomple is Bowden Hill melwater channel on the south
side of Stratheden. These walers also loid down sands and gravals

as the ice retreated,

Sediment was olse deposited in tunnels in the ico and dlong crevasses,
0 when the ice melted completely, winding ridges called eskers
emerged. Good examples are seen at Lindores Loch, Windygates end
beside Dighty Water near Dundee. Loch Menzievaird, near Criaff marks
the sile where a large chunk of ice became abandaned in the cutwash
of sand and grovel. The ice then melled 1o form o hollow called a
kettlehole. The original land surfoce was flal, but subsided when ice
melted. The hollow then filled with water 1o farm a loch.

17



Changing Shorelines

Kincraig raised beaches

Ahuul 16,000 years ago, the last ice sheet started to melt and reteat
westwords bock 1o the Highlands from its maximum limit offshare of Fife
Mess. Then the sealevel wos up te 45m higher than present day, falling

1o present level or below arcund 10,000 years ago. It rose again to as

much as 10m above present about 6,500 yeors ago before falling

agoin. These changes in sea level produced staircases of roised

beaches and associated marine deposits, best seen in File al Kincraig

near Elie. About 13,000 years age the see reached inland up the Forth
os far as Aberfayle; aleng the Earn as far as Crieff ond up the Toy
Estuary te Scone Poloce, above Perth. What less than 4,500 years
ago were interlidal mudflats now form the flat ferile fermlond along
mast of the estuaries now known as the corse, The old cliffine which
wsuolly backs the corselands is a very conspicuous fealure of the
presant-day londscape.




Madern intertidal mud ond sand flats in
today"s estuaries can be just as extensive,
Often they are flonked by sand dunes as ot
Tentsmuir, Barry, Lunan Bay and the unigue

Montrose Basin,

Along the Fife and Angus coost, relentless
battering by the sea hes produced some of the

most interesting landiorms. On rocky shores, the
explosive tropping and release of air by the
waves a3 well a3 mechanical erosion by current
transported debris hos picked out any
waaknesses in the rocks, whether joints, faulis or
softer beds. Headlands and cliffs show o

wealth of erosive fectures such os geos, coves,

some with blowholes, coves, arches and stacks.

River Tay in flood, Perth

e There is usually o wave cut platform in front of these feotures. Among the most famous stacks
are the Rock ond Spindle o 51 Andrews and the Deil's Heid at Arbroath, The Meedle E's, also
at Asbroath and the pink Elephant Rock near the Boddin limekilns are the best arches. The
Gayle! Pot et Auchmithie i o spectacular blowhale formed when the cave roof collapsed.
Some features are modern but athers like the Meedle E'e were created when sea level was

i higher. However, the roughest seas at high lide still can poss through the E'e.

1 = - It is in the estuarias, where the sea and the rivers meet, tho! nalure can show its full venom. The
e e %_"‘h worst floods on the Tay of Perth usually come when rapid snow melt in the Highlands
Basia | ST coincides with the highest fides. Such loods wash awoy flood defences, railwoy embankments
.ﬂ_: and bridges, sirip soil from fields, cut new braid channels as in the island ol Scone Polace,
and couse general disruption.
=~ pqilis Head Stack, Arbroath

it



Weather and Erosion Play their Part

Landslides on Craig Rossie




I

Wanlhering ond erosion have also lafl their
mark on the londscape. During the cold snap

11,000 te 10,000 years age, organic scils were
stipped owaoy and the rocks and subscils
opened up o freeze/thaw effects. Movement of
the impressive londslides ot Croig Rossie was
Iriggered by these conditions, where the scarp
face cut in lova slipped along o series of
rotational failure surfaces. Al other locotions,
nolably on the Lomand Hills, rock has been
broken up by weathering and now forms
angular blocks in a scree slope.

One of the most graceful landmarks in the
Lamand Hills is the rock column known as Carlin
{witch] Meoggie below Bishop Hill. On the
escarpment of the sill, this stack hos been left
isaloted by the toppling of the odjacent jointed
columns of dolerite. A popular lecal rock-climb,
she hos already lost her tourie (pom-pom) off
the top. When gravity will destroy the rest
we can only spaculale.

Carlin Maggie



Collace Quarry at Dunsinane Hill

an hos alered the londscope in many ways. The most
significant changes have resulled from the general effects of
deforestation, intensive farming and mineral extraction. Watlands
and peatlands have been also been lost or domeged, as in the

commercial peot cutfing of Moss Morran.

Rock quarries, opencast coal mines and sond and gravel pits
have all allered the londscape to some degree. Many of these
voids have been londfilled, so bringing the land back into

profitoble use. like the many worked-out collieries, the once

Mew hill at Lochore created with

spoil from Westfield opencast site



Kingoodie QGuarry

240m deep Weufield opencast, has disposed of its excess spail (redd)
ter bings, thus creating new landscape features, Some of Wesifield's redd
now forms the 2km long ° Threa Sevens Hill' between Lochore and
Auchterderran. Ancther form of restoralion is demonstrated at Kingoodie
Quarry whaere nature has reclaimed the site. This disused quarry is now

maonoged as o nalure reserve,

Recent proposals lo extend Colloce Guarry towards Maocbeth's castle on
Dunsinane Hill were fought on grounds of domage to the landscope and
our culteral heritage. It is also possible that the mythical Stone of Desting
hidden by the manks from King Henry 15, shill lies in some nook or

eranny on Dunsinane, I the hillside were 1o be removed by quarrying,

the whereabouts of the Stone would remain o mystery for ever.




Scottish Natural Heritage

and the British Geological Survey
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The British Geological Survey maintains up-to-

date knowledge of the geclogy of the UK and
its continental shelf. It carries out surveys and
geological research.

The Scottish Office of BGS is sited in Edinburgh.
The office runs an advisory and information
service, a geological library and a well-stocked

geological bookshop.
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Also in the Landscape Fashioned
by Geology series... Loch Lomond to Siiding

The heoet of Scollond encomposses some of the mos
diverse landscopes in Scoland. From the low Carse 1o the

IFyou b joyed Fife & Taysid ot find out about th
oA oG Tegpicia iy aick Hodious: o e mounsain lops - find out how these modern landscopos

geology of some of Scoland's distinclive areas in our Landscape il b golgueil ehansesne b ha ek
Fashioned by Geology series. Eoch book helps you 1o explore what lies Mike Browne & John Maondum
beneath the soils, rees and heather with clear explonations, stnning ISBM 1 B5397 119 7 pbk 26pp £2.00

photographs and illustrations, The series, which is produced in
Crkney and Shetland

These northarn culpashs of Scotbond hold o grea
fascination lar the geolagist. Starting 3 bilkon yoars ogo,

collaberalion with the British Geological Survey, i writtan by exparts
in a style which is accessible fo all.

thawr story tells of colliding continents, bizarre lifolorms and
a landscope which confinees 1o be eroded by the
pownding fotce of the Adantic,

Clive Auton, Terry Flotcher & David Gould

ISBMN | 85397 220 7 pbk 24pp £2.50

Skys

Skye is one of Seedland’s mos popular tourist destinations,
ond deservedly so. But what would Skye be withou the
jogged peoks of the Cuilling ar the intriguing raek
formasians of the Guirang® In many waoys it is the geslogy
of Skyn that asirsels it's visitors ond this bogklot helps you
1o underssond how the mouniains, racks and bochs

ware formed,

David Stephenson & Jon Merril

IS8M | 85397 026 3 pbk 24pp £2.50

Amran and the Clyde Islands

The diverse landseapes af Arran and the Clyde lslonds
mark the boundary batwean Highland and Lewland,
Discover the oncierd secrets and the appeal of

these wellloved islands.

David McAdom & Steve Robertsan

ISBM | B5397 287 § pbk 2dpp £3.00

Caimgorms

Thair beood ploteaus, seep sided glens and deep corrins
moke the Coirngorms ane of the foremast maunbain
landscapes in Britain. Discover how they were lashioned
by weathering, glociers and rivers.

John Gardon, Vanessa Brazier,

Rab Threadgold & Sarch Keas

I56M 1 85397 084 7 pbk 28pp £2.00

Scolland: the creation of its natural landscape
Scatland: the Creation of s Notural Lendscope provides o
wealth of information on how Scotland was created and the
avents thot ook placo theno through the asans. But the story
doasn’t stop bock in the mists of fime, it continually wnbolds
and ihis book provides up o the minute information on
geohogical evonts toking ploce beneath our feet, It also
provides o histery of geclogical science and highlights the
engemaus conkibution Scots geclogists have made lo the world.
Alon McKirdy ond Roger Crolts

ISBN 1 85397 004 2 pbk ddpp £7.50

East Lothian and the Borders

Undermeoth the calm locode of soulh eost Scolland’s
fartile plains and rolling hills lies o complex structure,
which reflects an eventful gealagical history.

Dovid McAdam & Phil S1one

ISBM 1 85397 242 8 pbk 26pp £3.00

Edinburgh

Some of the most impartant discovaries in geological
science were made in and around Edinburgh. This bookles
ks Il of stonling facss about the Copilal's geclogienl past.

David McAdam Series Editor: Alan McKirdy [SNH|)

ISBM | 85397 024 7 pbk 28pp £2.50
Other books soon to be produced in the series includa:
Kull and lona Mosth West Highlonds
Rum Parallel Roods of Glan Roy



SNH Publication Order Form

Floose complete in BLOCK CAPITALS
Mapma
Address

Past Code

Title Price Quanlity
Arran & the Clyde Islonds £3.00

Caimgorms £2.00 B
East Lothian & the Borders £3.00

Edinburgh £250

Loch lomond to Stiding £2.00

Crkney & Shetlond £2.50

Skye £31.95

Scotland:

the Creotion of its notural londscape E7.50

Postoge and packoging: free of charge within the UK.
A stondard charge of £2.95 will be opplied to all arders from the EU,
Elsewhere o standard chorge of £5.50 will apply.

Type of Crodi Cord VA, || O

Mame of card holder

Card Number

L0000 0000 0000 0000
xpiyDote [ ][] ][]

Send order ond chogue mode payable 1o Scottish Matural Heritoge to:

Seottish Notural Haritoge, Design and Publicaions, Battleby, Redgorton,
Perth FH1 3EW

E-mail: pubsB@redgore.demon co.uk  www.anhomg uk
Flease odd my nome to the mailing Est for the  SMH Magazine O

Publications Catalogue [
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Fife and Tayside: A landscape fashioned by geology

The dramatic coastline and voleanic hills of Fife and Tayside are testament to a dramatic

geolagical past. The story that has been discerned from the rocks tells of violent volcanic eruptions
and a time when Scotland sat astride the equator, This booklet pravides an illustrated guide to

Scofland’s journey through these turbulent fimes.

About the Authors

Mike Browne has studied the rocks of Fife and Tayside for aver 30 years. He hos published definifive scientific
accounts of these areas on behalf of the British Geological Survey. Mike is o member of both'the Fife dnd Toyside
RIGS [Regionally Important Geological Sites] Groups.

Alan McKirdy is head of SNH's Advisory Services for Earth Sciences, Habitats and Species. He has
written'and edited many pepular books on the geolagy of Scolland and has helped to promole’the study
of environmental geclogy.

‘David McAdam has spent a lifelime mapping ond describing the geclogy of east ceniral Scofland. He has
contributed 1o three other fitles in the ‘Landscape Fashioned by Geology' series. David refired recenily from BGS.

ISBN 1-853%7-110-3

781853"971105 H
ISBN 185397 110.3
Price £3.95
Scoftish Matural Heritage
Vist our website on hifp://wwew:shh.org vk
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