CaseStudy9 - Scdland North Caast

9.1. Introduction

The North coast is 38km in length, running from the northweg at CapeéWrath eastwards to Ducansby
Head andJohnOQ D NRwiithitlie Orkney les lying clos offshore, and tte Shéland Islesfurther into the

North Sea. Its charactettics are variedvith the North Sea intergting forthe most part with rocky sea
cliffs intergpersedby snall baysAs ore of the least inhabied areas of Scotlandhere area smallnumber

of abandonel \illages andruins and a few poaand fishing village which have stoodhe ted of time,

forced dwn to thecoastby the ruggedHighlandsof the hinterland.

The coasline is more structuredalong thispart, characteisedby a serie of leadlands, smabays axd
sandybeaches - a produd of erosionthemsdves - actingas a natual buffer andproviding importantdune
habitats for flora and fauna (Medum et al., 200Z). Thee is a small but eclectiomix of so@o-cultura
dewelopment in this area, retainng a distinctive Nordic irfluence whilst including theresting and
submissionpoint of watime enemes, remnantsof villages creéed or dispersed by e Highlad
Clearancs, a chain of fifteenth centuy seaide mansions ad a retired nudear reactor (Barlg et al.,
1996).

9.1.1 Geology& Geomorphobgy

The structure of the coasline is relatiely sdid in compaisonto the fragnented western coastwith 74%
(416km) conprised of hard or mixedgeology and only 1% (7kiyvof soft coastlire (Fiton et al., 2017). Tre

geologyof the area runsin strikesfrom souh-west to norh-east cianging alonghe coasline from west

to east. Thavegern coast is formd of a Laisian Gneis Comfex with intrusions ofmetaphorphic rocks,
representaive o past magmatic evats and forming the highes sea clifs in GreatBritain The central
portion of this sectionis chaacterised bya seaies of faul and thrustzones reealing tle Moine Segence

of metamorphosedsand aad mudstone with igneous intrusions at the coast in sora places, which

occurred during theCaledonia magmaticevent (Mendumet al., 2001%).

The astpart is charaatrisedby Old Re&adstone clifs corsolidatedduring the Acadianorogenic event
419 milion years ago (Big#th CGeologal Sirvey, 2017). Thewhole sedion is dminated by sea dffs,

interrupted & a number of points bysmal bays wih sandbeaches badd bydunes, reléively protected
by their headénds (Barneet al.,, 1996°). The Orkneysland are comprisedh their entirety of the same
Old Rd Sndstone as tle adjacet mainlard. The Shetlad Isks ae less homogenousnade up of a
mixture of metamorplosed Dalradian reksand igneousritrusions of nafic, ultramafic and felsic lava
andtuff deposited during he Cdedonianmagmaticevent (Britsh Geological Surey, 2017).

9.12. Coastal Fbcesses

Themetamorphosed, brder geologica charater of the area ceates moreresistant coasthes although
the changing geobgical typologies g rise to potential Ines d relative weakness, in partiaular when

harder gneous ock has itruded softerlithologiesat the coast. Tis is acommonprocessinvolved inbay

and headlandormation throughdifferential erosion raes. Athough more resistantharder rocks are not
necessarily mmune toerosion by vaveaction, often creatingcave fornations at thebaseof seacliffs.

The pesence oflarge sandy beaches usuly indicates lateral sediment movemenwith wawe action,
however, due to the isolated pcket beadies here they ad as independent units, for the maost part
retaining ther own sedinent within the by (Barneet al., 1996). The proporion of aceetion and €osion
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are fairlyequal and occur prirmrily in the soft sedment dions thisis one d the few cels wherethe
proportion of retreat has dereasal from 1960spresent, where 80%is reported to haveseen no chage
since nonitoring bega in 189 (Fittonet al., 201 7).

9.1.3. The CoastdEnvronment

The coastalenvironment has a variety ofiotable charaderistics In amongstthe seies of smalbeach-
baded baysand ther protective headlands.ochEiboll and theKyles & Durness and Tongue are tbaly
inlets to feature alog ths section,together with two major estuarine rivas ¢ the Borge and Naver
whose nudflats provde food for stop-over, migating andnative birds (Baraet a., 1996). Thecoastal
habitat is dso home to a species of rare mblebee, ard nationally signi€ant populdions of sabirds
includingpuffins, wadkrs, anl a eintroduced speciesf eagle (Beison 2018).

Nature consewation stretches to flora inkudingthe Scottis Primrose found ony inthe Sunderland and
Orkney regias, recreating bumblebee habdts, and prvate refaresting efbrts abng the shoreof Loch
Erboll (Barlinget al., 196%). Clseto the shore isands- Rabbit Ishnd, Eilean nan Rand CoomHdsland-
create habitats fo wildlife and marine mammals, andhalters for fishermen against #taNorth Se. The
area containone ofthe largest duneand mahair systems in Sctnd, the Faiaid De®rt Duneswhich is
predictedto experience somerosion inthe nearfuture (Fittonet al., 20175).

In terms of naturaheritage the Faraid and Dunnetune sysems are ahighly valied hakitat, along with
the smal islands off thecoast, in mrticular for the seabird populations koth native and migatory

managed by theR®B Barlinget al., 1996%). Conservation designatis cover a number of small but
significantareas, mcluding 96ha of SACand 13.1 ha of SSSthich are acknowleded to be atpotential

risk fromcoastal erosion lty 2050, increasingp 12.8 ha and 17.Ehrespecively beynd this benchmark
(Fitton et al., 2017%). Athough some erosion ipredictedfor the future, a canbination of the scarcity of
any civilisation and tle dominanceof hard rack coastamears alltural heritage assets areat anticipated
to beat any seious rik.

9.1.4. CoastaHertage

The heitage onthis part ofthe coasline is m@t prevaknt aroundisolated hamlets, which either ill
function, orare in dilapdated states of abardonmentdue to vaious events throughistory, includingthe
Highland Clarances ad severe depletions iwild saimon sbcks. Due to th unforgving landgcape ofthe
Highlars, setlements and therefore, heritage assets havieeen forcedclose tothe coas{SCAPR012).
A variety of evidene of local indiwstries remains, such afishing infrastructure, and harbors renowned
for the export d locally handquarried Caithness imestore, wool, fish praducts, and even sand used as
soil fertlizer during the wartime Big for Vetory CampaigfBaling et al., 19%?).

Historic fortificationsinclude the privatelyowned seventeenth century Thurso C#ie and thelate Queen
a 2 U ks $hidnce - the Castle oMey ard a variety of lighhouses gueding the caast from the dangprs
of the sea. Ancient chufes includingst M- NJCagel, St Mdeubha,and St Columba grace the cbidne
in various states of ruir reinvention, alongside &er Viking and Bronze Ageelics and evidence of
civiisation,induding burial sites, hus and cookim rings (SCAPE Tiuz012).

Asice from fishing off ciffs ard piers agriculture existsithe form of crofts - arduous sibsistene farming
on the hlls behind the coast. As well adhese historic featues a range ofmore modern but relevant
heritage existsin the storyof societal develpmentin this regon, including wartime nstallations ofanti-
tank blockson beaches, ah The FaNorth Line, the mat northerly train line opened torhuso in 1814
that carried soldersin World War | and the | Y Q ay Fast/Hrototype Nilear Reactor (Béng et al.,
1996¢). The achipelagos of Orkney and thghetlands, perhaps due to theiisolated haracte, have
presened some of the mostcomprelensve prehistoric heriage n the world. These incluce the Boch of
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Mousa on Shetland, ainon ageround howsedating from 300 &, and Skara Brae on Orkney, a0®0year
old Neolithic settlementflanbley, 2178, SCAPE, 201p

9.1.5. Case Stdy Sites

The rorth coast ighe narowest secton of the Scottishcoast omprisingjust 3% of theotal length, with

a dstinctive gemorphdogy. There is one case study sitéhe coast from Durress to Bettyhil. It

represents an area Wh an edectic cutural history- playing a key parbf the watime eforts, a rich

marine habitat, a sparsepopulation, a range of sceneryervironments andartwork resources, and
carrying a ditinctive characterdifferent from Scotlan@ eastand westen coasts.
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Cae Study 9.1 ¢ Dumess toBettyhill, Scotland Nrth Coast
1. Loation

The case sidy area lies towards the westerndge of the north coas justeastfrom Gape Wrath and its
solitary lighthouse, beginning at theeadland of Dunessand runningeast pad the headand of Whiten
Head to Bettyhill I1ts main featuresncludetwo large sandyeaches, whichcover either side ba rocky
peninsula and Loch Hroll, adeep fprd channel

2. Whywas the Case Study Siselected?

The egioy’ Q atusaasohe of he most winhebited in Grea Britain makes thecultural heitage that is
present eve moreinteresting, representing ahanging history of liveswhich dungto this iolated edge
of Britain, some surviving and otls falling abng the way. This aa is redtively more fertile than he
surrounding regins, makingcrofting perhaps a more sstainalde way of life than othersand adding an
interesting elemento the area@ heritage. O the hilly shores of Loch Eribolhames of shipsre marked
out with white sones G@APE 2012%; Benson 2018) some of with are sinkindput others are still isible,
providing a historic linkatusers ofthe sea and coast. Theoch isdf has aplace n wartime history, used
as a bombingange, rendezvos int of the Home Fleetand whee German submarimes surrendered a
the end of WWII(SCAPE2012Y). A vari¢y of nmatural resources made up themdl-town industry,
including wol and herrings exprted from Rgpond Harbour. Other historideatures inclu@ ruins of
churches and tkir burid sites and evidere of activity fromViking and Brore Agesetlements and
invasbns (Hambley, 20Ey. Althowh small in length and isolatedni locafon, this case stug proves an
area of great interest.

3. Summary ofthe Geology, @omorphology & CoastéProceses

The area contains the alest rocks in Btain (British Geolgicad Suwey, 2008), pre-dating the Camkrian
Period. Theshore consiss precdbminantly of seacliffs exposing Durness Limestone coaihing quartzite
up to the eastshore of loch Eribdl. Here it isinterrupted by abelt known as the Mme Thust Zone
representing a sigrificant tectonic event(Krabbendam,2004°; Mendumet al., 2001°). The predominant
geology is a Lewisian GniesComple, with inlet areascharacerised by Cambian rocksof the Durness
Limestone.These larder, metamorphose rocks although reléively imperviaus to @osion, are &posed
to viciows climatic and oceanic brees flom the Norh Atlantic and North Seawhich canlead to wave cut
erosion esgcidly at the base ofthe sea cliffs and creating featuressuch as notchesstacksand caves
(Bane et a., 1996'). Geodha #oo at Durnessis the largestexample ofthis, athree avern cliffcave
created by the power of thewvavesovertime, when sea level wahigher han preset (British Geologal
Survey, 2008.

The peninsulais coered by the Farid clmbing dune sgtem; thesedunes are naturally dynamic ath
charge podtion ove time at the mercgy of the wind and waves; maki accretion and deposition very
comma processesBarre et al., 1996). In this case he erosimal force of he wind has hgled unover
cultural heritage in tie form of a Viking burial & anong thedunes Brady, 1998. Thesand is supplied
from offshae glacial depods rather than terrestiial sourcesdue to the relative lack of erosiorand
enclosed beahes imibiting longshore sedment transport.

Lod Eribdl isthe only deep inlet on thélorth mag (Hill, 1996), creating a unique coastal environnmet
and opportunties for socialand ecologcal devéopment. Bath the dunes and Loch Eob are protecta
under SSSIrad Reginal Lamlscape designationdue to the presence of rare species obfl andfauna,
including he SottishPrimrosePrimula scoticgalpine-arcticplant communities, wild cd and pire maten
populations (Barlinget al., 1996 and inthe coatal envronmert of the Loch and surroundisga range
of marine fauna including ra sesfie inverts, seals,dolphins and commercial fish and g<#lifish
populations (Hill, 1996). The stuly area $ ako dassfied as a Preferred Coasvation Zone, fea of Great
Lardscape Value, and possible SAI(l, 19%°); these designationsencourageconsewation aove
dewvelopment. Within the area there areno hard coastal defnces, althoughthe beachs, coastéd islands
and locts form buffers againsthe full force of wnd andwave attack. Isstatic upliftin this are, dthough
occurring at a slower ta than sea level riseitself creates adampening effect o its risks, partialarly in
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relation to flooding in canparison to the sauth of Britain, baed on the meagrementsat Newyn (Fitton
et a, 2017). Itcan therefoe be considered that the main threato thesehahitats andthe cultural value
they contain idfrom human pressurs ofgrazing andgriculture, beforecoastal erosion @ flooding

4. How canthe art imagery resources infrm usof charges that have deded this coastal Dne?

The viewsof the Dumess site showa hard rock coastline thathas expeenced very litle change over
time, although beachs fronting Durness are much more mdbi The coasi geology ang
geomorphdogyin terms ofSmoocaves andWhiten Head do notappear to havechangedsince cepided
by William Daniell in the early ninetesth century. TheKyle of Tongueand Strahnaver dies have
extensive sand depsitsin the estuaries apoints in time and these arevidert in both Daniel® ealy
nineteerth century aquatints anth DavidAddey®@ watercoloursof the 1990s. Bynamic CoaS{Fittonet
al., 2017*Y) highlightssignificant fluctuéionsin terms of erosion and degition at Duness, Bettyhill anc
the Kyle of Tongue and futurd@nges although hese are unlikely to pose riskstize natuial heritage.

5. Keyissueghat can be éarnt from this dte.

1. The north oast of Sotland appeas to have undemore relatively little chamge interms of the
physical langcape and its coastal delopment. The illustrations of leachesand esuary mouhs
along tis frontage stow healthy couitions over tine, although they are d&cted bysignificant
changes in term®f sediment mobiliy, eroson ard accreton to the presentday.

Refelences
SAPETru@ H A M# ¢ ROE OeddgS (I (f htiw:As@hr@eb.uk .
Benson, B,2018. North Coast Journeyhe Magic oScai f I Y R Q & Highdsli K S NJ/

Hambley, J 2017.A Reviev of Heitage at Risk fromcoastal pro@sses in Scotlan. Resultsrbm
the{ O2 ( fCbhastRHe@tage At Rsk Prgect, 20122016.

4.  British Geolgical Survey20n y ®drdék Geology UKIoNJI Bten@P. & Jackson, A. AKeywoth,
Nottingham.ISBN: 98083272556

5. Krabbemam, M, 2004. The Moine Thust Project: Moden Geobgical Mapping. Eartlwise Isue
20.BGS NERC.

6. Mendum, J., Merritt, J.McKirdy, A., 2001. Neoth West Highdinds of Sctland: A Landsqae
Fashbned by Gealgy. IBN:1 397 1391.

7. Barne,J.H.,Robson, CF., Kazneska,S.S, Doody J.P. & Davidso, N.C.(Es.), 1996. Coastand
seas of the United Kingdom.Region 3 Nortkeast Scothnd: Cape Wrth to St. Cyws.
Peerborough, Joint Natire Congrvation Conmittee. (Coatal Direstories ®ries).ISBN 1 87370
7.

8. Brady, K, 1998 Notth Sutherland Survey: CoakZone Assesment, Kyle d Durnessg Torisdale
Bay, Vb1: Reportfor Histoiic Scotland GUARD 516

9. Hill, M. 1., 1996. Chapter 36 Saltmarsh. In: Casts anl seasof the Lhited Khgdom. Rgion 3
North-east Scotlad: Cape Wath to St. Cyus, ed. by H.Barne C.F.Rob®n, SS Kaznovgka, JP.
Doody & N.C. Davidsongl. Peteborough, Jont Nature Conservation Comittee. (Coadl
Directories Serie) ISBl 1 8B701 77

10. Barling,J., Both, J., Briggs, M., Bion, A, Eggigton, J., Finlay, D., Finlgy., Gitterridge, P., Hal
D., Lake, T, Man, J., Mercer, D., Mil, J., 8att, H., Spece, H., SpenceK.& Tames, R, 1996.
Readers Digest: lllusated Guide to BitainQa / GhapieiHighland, Balnakeibt Gosskirk. 20-
HHM® 09RO VvASOCRIGNED BSBI:D RE4318912

11. Fitton, J.M., Hansom, JD. & Rennie, A. F, 2017. Dynamic Coast- National Coatal Change
As®ssnent: Cell 4 DuncansbyHeadto CapeWrath, CRVZ014/2.

w N9

324


http://scharp.co.uk/

Rt

e > -
& 0% W e mT

Fig. CS9.1CS:®. This
sequence ofviewsdepictsthe
village of Durness on tre north
coad of Scotland immediately

to the north-west of Lot
Eriboll. Thevillageislocated
on a limestone headlandind
overlodks a sall hartour
which is sheltered by the
headland to the north. The
location is depicted accately
by WilliamDaniellin his
aquatint (top), which was
engravedn 1820. The sene
appeas to havechanged
relatively litle in David Adde§
watercolourof 1997(centre)

Whilst not veiblein Daniel@
view, the northemn coastline
contains sandy peket beaches
andto the north-weg, Faraid
Headis an important
geamorphologcal site as
Sotland@largest sad dune
system the force of the winds
creating dunes up to 60m in
height.

Images ourtesyof Fig. CS2
David Addey Fg.CS9.3. Sarah
Chatesworth© 2008.

325



Fig.CS9.4:CS9.6show views of
the Smoo Cave just tothe east of
Durness. fis largecawe system
that can be accesskfrom the
shorewas vidied by Daniell in
1820 (op). It appears to tave
change little in David Addy®
view of 997 (middle). The present
day view is illustrategbottom)
and shows cliffop development
adjacent to the cawe system.

Images ourtesyof Fig. CS9.5
David AddeyFg. CS9.6. E. H.
Mackay© 2005.
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Fig. CS9.7CS9.9showthe
view looking eastvards
acrosthe mouh of Loch
Eiiboll to Whten Head.
William Daniell@ view(top)
shows the rorthern
termination of the hadland
with its system otaves and
sea stackswhilst the view
by Adaty (middle) is more
distant and Bows the
headandtogether with the
island from perhaps where
Daniell tok his view.The
present day viewis
remarkebly sinilar to the
coastline depictd by Daniell
and showsa very slow rate
of change affectig the
headland of durable
Durnesdimestone

Images @urtesy of Fig.
C9.8 David Adey; Fig.
CS9.9. David Purchage
2016.
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Fig. CS90.-CS9.12showv
views d the Kyleof Tongue,
which lies to the east of loh
Eriboll and to the wesof the
village of Bettyhill. Daniesl
view ofthis renote locaion,

engraved n 1820, sbws

cockle pickers on the sda
gathering thei harvestat ebb

tide. The existence bthe
extensive sandlatsis evident

also in the watecolourby
David Addeymiddle) and in

the present day iew
(bottom).

This series ofviewssuggest
that the volumeof sediment
appeargo have ircreased
within the Kyé snceDanell@
view, althoughbeach leels
fluctuate between erosional
and depositiomal phases
continuously almg this coas

Images murtesyof Fig.
CS9.11DavidAddey; Fig.
CS912. CommonsWikimeda
© 2012.




FENpT

Fig. CS9.13CS9.15show the
mouth of the River Naveat
Strath Naver, whih emerges
into TorrisdaleBay atBettynhil.
Thebuildings located athe
mouth of the river on the righ
in Daniel@ view (top) were
probably onstructedfor the
purpose of slmon fishing
These were lodad justto the
north of the jetty that naw
exigs and which can be seen i
David Adde@ watercolour
(middle). Thepresentday view
is illustrated in be bottom
image

As within the Kyle of ®ngue
the erosional and depositnal
processesliictuate here with

significantchanges leing
describedsince B0O.

Image courtesy of Fig. CSB.1
Bob Jone® 2002.
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Ca® 3Judy 10 - Scothnd EasCaast

10.1. Introduction

The East Cehof Scotand indudes2,02%km of coasi 0 S 4 S S yoatd/2 tke ylortrhafiEhe Engkh
border town of Bervick-on-Tweed in thesouth (excluding etiarine irets whichsignificantly incease this
length). It is reldively urbanised in compaon to therest of the Scottsh @astwith devebped industries
and larg settements lying adjacen to the coast with lom historiesof trade. Longstretches ofsandy
beaches, therelative sheter within bays and thesmall gtch of the North Sea made many coastowns
also popular seasde resorts; dune coasts encaaged the birth of golf in the peacetime of the Victorian
era.

10.1.1. Gelogy & Geomoiphology

Where the north-west comprised the oldest rocks inScothnd and Britain the east coast has bedrock
consising predoninantly of Devaian, Carboiferous andJurasi& sedimentary acks, with the youngest
rocks in Scotlad towards thesouth-eag (British @ologicd Survey, 208"). Marked changesoccur d the

northern terrestrial limits of the Highland Boundary ahGreat Gla Fauts. Igneaus intrusionsare less
extensive than in the orth and west creating islands such athe Bass Rock and importaheadlards

suchas Burgheadnd NorthBemwickwhere they doexist.One of the defhing gelogicd formations of the
east coast ae the sedimentary rocks, metamophosed byintense folding ddng aogenic events,

transforming intomarble and granite (Merrit & eslie 2009%) and long stetches ofsand beach and dune

frontage

10.1.2.Caastal Pncesss

Theisostatic uplit of landassocited with deglaciation is ae of the dminant processealongthis mast.
Whilst formations @& more dramatic in the norttmore muted glacial influerce reacheslown the entirety
of the eas coastin the form of raisedbeactes and glacidlill deposts (Merritt & Leslie, 2009). As vith
the north and west coads the sediment dynamic, erosion and dpositional processes are corteg ard
reasorably selfcontained wthin sedment cdls, athough the structuredcoastalgeomaphology allows
for more influerce fram longshae drift processescreatingdepositional streturesnot seenin the north
or west casts. In the firths, localisetide and wind patterns irfluence awide variety of landscges am
habitats. Inthe northern sction from Cairnbulgto Duncanby Heal almost 60% of the coastihe is
descibed as soft sedients, whereas on the ction south ofthis area hard rock dominatesith a
relatively large pation of artificial coastline (33km), particularly towards the south (Hansm et al,
2017a% Hansomet al, 2017b%). Rather than promotingeroson the soft sediments ®ntribute to
accretionaly processes which dominate along the wholeast coast creating a hugelydynamic coat.
Whilst sincel970 erosionrates have incrased in extent andate, and stéility has decreased; shoreline
advance 8ll currently domnates with rates increasng to math eroson, although this could be the
begnning d a transitbn towardsincreasederosion.

10.1.3 The CoasthdEnvironment

Moving from north to soth the cadline leaves behind the dramatic,solated ad volcaniccharacter of
the Northern Hghlands shifting to lower cliffsand gentle hillscarved by glacial réraction. Along this
frontage larger ®ttlementsgraduwally developéd. Finer grained sechents assomted with sedimentary
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rocks, sourced fromdlialand offdore glaciddeposits, and the prodicts oferosion have built up to form
wide sandy beaches, reededs, mudlats and rae saltmarsh habéts, which are d national aml
internationalimportance winder Natura conservation legislation, including &ional Ndure Rasene Status
and SSSISPAand SAC dégnations (Hansom, 2083 The coatine is broken p by severakextensive ad
well-establisted estuarire envionments, raher thanthe sea locis of the notth or the fragmented inlets
of the west coas Therelatively sheltered nature of this coast de to the smaller North Sea fetch and
orientation of much ofthe coastlends itselfto creating larg aeas of depostion (Sottish Natural
Heritage, 201 7°).

10.1.4. QGoastal Heritage

The northerneast cast wasan area #ected deepy by Highand Clearancesnd was home to some of
the maininstigaors of ths upheaval. Replacementvillages includirg Wick, desggnedby Thomas Tiéord
to bethe herring capitalof Euope within twenty yearswelcomed formerland tenants (Naonal Libray of
Scotand; Smith 200%. For a large area with a low polation density rocked by uphavds throudout
history, theindustrious natire of its irhabitants has left aignificantmarkon this castine; characterised
by mary fishing harbous ¢ in particuar herring and lolster ¢ the remains of a once thriving téle
industry in Dunlee, coastl mines, slip-building as whk as the omnipesence of sting religious links v
churches chaels and athedrals in various statesfauin and repair The presence of more recent
conflicts can also be felt; the large sandgaches allowed pratice forthe D-Day Landings of 1943 at
Cubin Sands, birn, where hiried tanks ad submaines stilllie, and Wick @mmemorates the locatiorof
the first daylight airraid of World War 11 (Snith, 200T). Alhoughthe Highland Clearances etted a laige
agricultural presermre,where cofting was amainindustry for the north and vest, the naturaresourcesof
the east coast allowed a diversification of ingstries, including strong fshing areas coaland granie
mining, textile production, gia exportation and coatal holiday resorts. Towards the south of the
coastalsection, inpart relatedto the industrial vaiety, a shift to a higherlevel of societabffluence is fdl
reflectedin the presence of Vimrian hotelsand many coastal golf aeses stil popular bday.

10.1.5. Case tdy Sites

Wick¢ Helmglale

Brora- Tarbat Nes

Nairn¢ Burghead

Petahead ¢ Aberdeen
Broughty Ferry ¢ St Andrews
Wemyss Gast

Musselburdn ¢ Tartallon Castle

=A =4 =8 =8 =8 -8 -4
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Case fudy 10.1¢ Wick to Hemsdale, Scotland East Coat

1. Location

Wickis asmall villag: with Viking origirs siuated just south ofthe headla/ R 2 T Giuatdthfis chsQ
study section uns suthwards to Heinsdale alog a southeast orentated castlinre ower alength of
approximately 60km.

2. Whywasthe Case StudySte sdected?

This setion of coast ha sone unrcommon geologidaformations, including &oal-bearing seam which in
turn has cetermined theindustry and settlement typas. Wick deweloped asafishing villageéorn from the
Hichland Qearancesin an area ofViking influence (Aitken, 2M5') Along thecoastare remnants
Neolithiclife and de#h in burial chambersand standing sbnes, villages bsed on theherring and salmo
industries, gdf courses and castleJhe coastat Hemsdaleis a desigated SSSI, witacoastal raillink in
exceptionally clse poximity to the coastline Aitken, 200%). Thesecharaceristics make fa interesting
cultural history and artistic inspiation, as vell as the potential requiranent for managemer to protect
asetsfrom future eroson.

3.  Summary of the Geolay, Geonorphology & Coastl Processes

Thegeology ofthis caastline is daninated bythe Old Red Sandston&upergrop laid down duringhe
Acadan orogenic event of the Devnian Period, intruded by feldc lava deposits of grante and
granodioite. The Helmsdale kdt begins offshoran this setion before cuttiing throughthe lard in aNE
SW oftentation (Britid Geologial Survey, 202%. Directlybehindthe coastalfrontagelies a large sction
of Moine sajuence Although pedominantly sedimenary innature theserocks have been foldkat hgh
pressue andtheir metamorphosed naure me&kesthem more resistam to the erosive forces at theaast
(Merritt & Leslie, 2009).

Thecoastal character type s defired as Rocky Codsdominated by sheer seadiffs and open seaiews
(Scottish Nattal Heitage, 2017). In the few placeswhere beachesare presert, they ae formed d
coarse gravel, corstient with the products oferosion ofresistant rock types. D to the hard bedrock
and geep diffs, the coagal processes at warare limited to these causd by weatheing and wave
action creaing arcles, stacks and cave and thepotential for reefs ofshore (Hansomet al., 2017). The
sediment cell (39 is contaned wihin this secton of coast,suggesting noexchange with adjamt regions
takes phce viaransfer praesses sichas longhoredrift (May & Harsom, 2003).

4, How can the artimageryresources nform us of changes thiahave affected this coastalzone?

The historical imagery along this fromtge illustrates thelevelopmentd changs thathave affeded the
port of Wick and the coagal town of Helmsdale. The artworks also describénmportant heritage dtes,
including WickCatle and Dunbeth Castle and show how they have keen altered since thesecond
decadeof the nineteath century, Theimages also illustrat ver little chage to thephystal coastline
with both the cliffines and lraches such ashe beach at Beydae, shownginsigrificant change.

5. Key issus that canbe learnt from this site.

1. Artimagery suggests that # physical coastle has chagedvery lttle since 1818 Thi acords
with the conclusions o®ynamic CastQHansomet al., 20175) that the fontagedis dominated by
rocky clifs that are high and resiaht to erosior.

2. The architedural heritage las keen acurately recorded though the artworks by William Daniell
and DavidAddey. Sich images shoulde added to the Histoic Ervironment Recordsto provide
full colour records othanges affecting major coastal propertiesastles and @astal mansions)

6. References
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T herring fishery with early

Fig CS103.-CS1(b. These
views show the tan of
Wick the north-eastern end
of this casestudy site.Fig.
CS1@. (top) showsa view
engraved byWilliam Daniell
on his Woyage Rund Great
BritainCin 1821.From this
elevaed vantagepoint
Daniell boksout acrossthe
harbour b the mouth of the
port beyond. Athe time of
Danielf® visit Wickwas
prospeting on accounbf its

600fishing boas at work.

Following a major storm n
1848, workcommenaed on
improving the habour arms
and various phasesf
improvement contied
until the ealy twentieth
century. David Aldey® view
(middle) showshe view in
2001. Theview over the
harbour appeasto have
changed little although the
huge herring #et, which
employal over 1100 oats
in the 1860s has sce
declireddramatically. David
Addey® viewincludes the
monument on the left
whichwaserected inhonour
of James Bmaner, a raval
architect and larbour
builder who died in 1856.

The present day view
(bottom) showsthe port
greatly exmanded with a
wide rang of waterfrmt

buildings andnfrastructure

Images ourtesy of Fig.
CS10t. David Adey; Fig.
CS1®. © Dorcas
SnclaifGeograph.org.uk.
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Fig.C40.6.-CS1(8. depict
Old Wick Castlewhichis
located on a headland tothe
south of the town and,
having been constrated in
the twelfth century, is one of
the oldest of Satland®
castles. Danie® view of
1821 (op) shows the cstle
locatedprecarbusly adjacet
to the sea dff, whilst David
Addey@watercolour shows a
building of reduced gg, with
the outer wall faving fallen
away.The present dayimage
(bottom) appearsto show
very little change to this site

over the centuris.

Images ourtesyof Hg.
CS107. David AddeyHg.
CS1@®. Crig Brown®© 2009.

336




Fig. CS10.-CS.10.1. This
further series of views
commencing with the

engraving by William Deell
(1821) shav the striking
Dunbeath Castle, which was
constructedclose b asheer
cliff to the southof the village.
The cas# wasocaupied by tte
Earls of Caithnessd was
constructed in the fifteenth
century. The views by Daniell
(top) and Dawd Addey (middle)
demonstrate their architetural
expertisein these defctions

The numerous views of ctes

and stately lomes aroud the

Sottish coas feature strongly

in the Scotish part ofDariell@

Great VoyageBy comparing

Daniell@ aquatint engavings
with the watercolours of the
archtect, David Addg, painted
mainly beween 1990 and

2000, and maikiga mmpaison
with present day views, the
chronology of changboth

physia@l and human thahave
affected theseimportant
buildings is comprehensilye
recorded.

Images ourtesyof Fig. CS1.10. David
Addey; Fig. CS11L. Wikipedia.
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Fig CS10.2.-CS1014. show
the castle aBearydaleand the
adjacentshoreline. In Daiell@
view (top) theBerrydale Water

can beseen emerayg atthis

point, and ttere is an active
fisheries industy taking place
on the samy beach. In David
Addey@watercolour (€.2001)

the beach seems relativly

unchanged in its @&nt and

compareswith the

contemporary viewbottom).

Images ourtesyof Fig:
CS10.3. David Addey; Fig.
CS10.4. Sarah Ega®@ 2007.
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Fig. §1015.-CS10.T.
show the former fishing
village of Hdmsdale
located at the mouth of
this almon river. In
Daniel@ view (top) the
ruined castle is located ir
a comnandingposition
overlooking the river and
harbour. The
watercolour paintecby
David Aldey of a similar
locaton shavsthat a
road has pased
alongside the $& of the
former casté, whilst the
harbour depicted by
Daniellhasnow been
replaced and is
connected acpossthe
mouth of the river by a
new bridge. homas
Telford@two arch
bridge, which was
construced in 1811and
isvisible h the
foreground of Dani¢®
engraving, is stiln use.

Images urtesyof Fig.CSD.16. David
Addey; Fig. CS10.1© Phil
WilliamgGeograph.org.uk.
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Case Stdy 102 ¢ Brora toTarbet Ness, Scotlard East Cagt

1. Location

This gction ircludes Dornoch Frth, the most northern estuary oithe eastcoast,with the coastal towrof
Brora at ts northernlimit. Thesouthernextent is delineatedby the Tabat Nes headlard, which ercloses
the estuary aea and Marich More, also brming the northern terrestrial boundary ofthe Great Gler
Fault.

2. Whywas the Case tady Siteseleded?

Asan esuary the Dbrnoch Fith is at geater risk from theeffects oferosionand inundation. Itis alsoa
relatively undevelged estiary compaed to the otherfirths present on the east cast, thus creating a
different focusto its history as welks its pesert day management. Isia heavilydesignaed area, wth
Speial Protectel Areas a SpecialArea of Canservation Site ofSpecid Séentific Interest and Mitional
Nature Resrve status as well ascultural heritage desigrations d conservationareas, shedukd
monuments, castlgsand manyGrade AClisted buitings Hansom, 208%; INC, 200%). With mysfc Iron
Age standingstones,large mudfats, and important wading bird popuations he range of aiistic vistas
proved popular anong painterdn the pag andindeed today

3.  Summary of the Geolay, Geomorpholgy & Coastl Proesses

The bedroclgeologyat Brora isa gnall cutcrop of rassicrockslaid down between 201 and 14 million
years ago. Behind thiand forming the dominant rock type ofthe Domoch Rith is Old Rd Sand®ne
from the Acadian Orogen#19 milion years &o), acontinuation of thos found further north alongthe
Sutherhnd coat. Intersecting the back ofthe Firthis the Helmsdale F#turunningin aNESW diection,
causig a chame ingeology to Maetar and Tarskaviaggroups of metamorphasd sandstore (Brtish
Geological Swvey, 20T°) - the oldestof the Moire Sejuenceintruded with igheousgranite and fdding,
which revealsthe Lewisan GneissCompex, the oldest rock tyje in Briain British Geologicabuvey,
2008".

Thecoastal chaacter is vaied; a Brorait is defired as a dposition castline with open views (Sottish
Natural Heritage,2017°) with a narrowcoastal shelf to thaorth, briefly interrupted by a sectia of rocky
coast before the outer and inner less developed Dornodfirth.

TheDornod Firthis the mos$ northern estuary inBritain, largeand complexin nature and nternationally
renowned fa its unique geomorpholgy, whichcomprehensivey depics the last 7,0 yeas of marine
transgresion throudn gravel cliff and dunesuaessionseqwences ad other energent landforms
assaiated wih isogatic rebownd (Hansom, 2003). What makesthis coastlineunusual is the domiznce
of accretion in allbut the most rorthern sectin of the studyarea, and the north-western edge of the
Morrich More, exposed D a largerfetch, which has eensupplyirg the nnerfirth and causing a né gan
of 3.1 hdyear for thepast 34 years (Dami2017).

Golpie, Donoch,and Tarbaare designaed Potentially Vinerable Aeas(SEPA, 2016), due to their low
lying proximity to the cast, andrisk of coaml flooding aswell as fuvial, mainly to resicential houses
golf couses, and some Listdglildingsand SbeduledMonuments including Dumobin Castle, and Castl
Haven Dun(Historic Scotland, 208. Some aresmalreadybenefit from coastal @fences datig fromthe
1960s which slow the minor eroson on the frontages whilsa large portion is buered natually by sand
beaches. Inuture the presence of natural and egineeaed coastaldefenes should maintain stabiitin
the majoiity of this aea (Hansoret al., 2017°), with changes classd as natiral rather than erosion, ad
not significant enogh to cau® damaye to heitage assets.

4, How can the artimagery resurcesinform usof charges tha have afected this coastal zane?

Although generally low-lying ®asts vere less fequently painted by atists, there are a numbr of
watercoloursand oil pairtings showing the town of Damoch, often viewed awoss the sandiunes and
marshes from the seaTheseimages illgtrate relativelylittle overall changealong tre coasal frontage
although procesesof eroson and aposition may be active alonthe immedate coastalfrontage (see
Fig. CS1A.8.-CS1020. overleaf). There are numeous views illustrating the frontagef @unrolkin Castle
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and coasthchange aing thisfrontage appears malest. More detailed views of the castle itself illustrate
the dgnificant changes that have taken placeotthe buiding since first paintedy WilliamDaniell inthe
early nineteenth centuy.

5.

1.
2.

Key issueshat can be learrt from this site.

Low-lyingcoassk arelessfrequently painted than more elevated and dratic coastlines.

Where coastal masions @ castlesexistsuch as Dunrobithere are sigificantly more mages and
these oftendepict not just the subjectitself, but also the hintdand includng, importantly, the
shareline (seeFig. C30.21.-CS10.8. overleaf).
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Fig. CS108.-CS10.0. showviews
in the vicinity of tke town of
Dornach on he coastafrontage
betweenBrora in the north and
the spitof Tarlet Ness o the
south side of thédornoch Firh.
This location wanot depicted by
Daniell in his coastaloyage ass
often the caselow-lying coass g
dunesand samarshesdid nat
attract the attention of artists in
the same way as theliffed
coastlines

Fig.10.18 (top) shows thedunes
of Dornoch painted in watecolour
by the artist,William Beattie
Brown, in 1884Eroson and
accreton raeshave flucuated
along this lowlying coat overthe
lastcertury, andalthough thee
has been some rent erosion
adjacent b the golf links,
elsewherethere has been
substantial accretion Hlansomet
al., 20179).

Images ourtesyof Hg. CS10.&

the Foyal Scottish Academy,
Edinlurgh; Fg.CS10L9. &

CS10.®. CommonsWikimeda.
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Fig. CS10.2-CS1@4. (and
CS10.8-CS10.27 overleaf) show
views of the coastline in &
vicinity of Dumobin Castlewhich
islocatedclose tothe villageof
Golspe to the north of Dornoch
William Daniell produced two
viewsof the casle in 1821, the
first (top) shows aview looking
along thecoastl frontage from
the north-east and show the
estate protected by a substantia
seawall. The wateolour (middle)

by James William Giles was
painted in1851 and slows the
more ratural shorelne in the
foreground, with the protected
frontage and the ransion
beyond. David Add&
watercolour, panted in about
€.2001,shows a view ofhe estate
from the bead to the northof
the castle, whth is undéended
This compreswith the present
day vew showing an exinsve
shingle beaclfbelow).

Images ourtesy of Fig. CS102
The Ryal Collection Tust © Her
Majesty Queerklzabeth 11 2Q8;
Fig. CS1032 DavidAddey; Fi.
CR.24. Geograph.org.uk.
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Fg. (510.5.-CS1027. show
two fine architectural iews of
Dunrobin Catte by William
Daniell(top) and David éddey
(middle) Thequality of
William Daniel® aquatint
engavings tha contan castles
and statdy homes is
particularly fire, as vell as the
detail provided of the seawd
and the jetty in thecentre of
his view. Theseawall canalso
be seerat low water in David
Adde\@ highlydetailed
depiction The cate has bee
extended an akered since
Danell@view based on designs
by SirChates Bary. The
timber pier, illustrated in
Daniel@view, existed until the
1990s. A present dayiew of
the castleis provided in the
photograph (bottom).

Images murtesyof FHg.
CS10.5. Davd Adley;
FigCSD0.27. Geogaph.ag.uk.
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CaseStudy10.3 ¢ Nairn to Bughead Scotland East Cag

1. Loation

Locatel onthe outer reaches ofhe Moray Firththis north-facing setion of mastruns fran the castal
town of Narn eastwards, induding Fnhdhorn and Bughead Bays r&d reacles itseastern limt at the
headandof Burghed.

2. Whywas the Cae Study Site skected?

The study areads on the outershore of the Moray Firh ard boasts sme the most spectaclar
geomoiphological features on tie Britsh Coas Thehistory of the area integates Bonze ad Iron Age
forts with nineteenth century health resorts, a Royal @rter town, with herring and grain portsa battle
field, buriedtanks and vilages vashed avay by sand

3.  Sumnary of the Geology, Gecomorphology & Coastal Proesses

The kedrock geologyis fairly honmobgereous alonghis sectionof coast,made almost entiely of Devonian
Old Red &ndstone. Only tathe headland 6 Bughead isthere a smalloutcrop of youngerNew Red
Sandstone fromthe Pemian-TriassicPeriod 299-201 million yearsago (British GelogicalSuney, 2017).
Beneaththis lies metamorphosed Grampgin Goup sandstones and nganatic intrusiols and above
superficial dacal till deposts.

The coastatharacter is defned simply asouter firth, as it lies on he eastern edge of the Moray estuary
(Scottish Naturé Heritage,20172). Themajority of the coas isfronted by long arved sandy bedweswith
impressve spt and bar formations 5,000 ha of stabliseddune, and mastalforest gantedby the Foresty
Comnissionin 1920 (Hansomet al., 2017). At Aindhorn By expanses bmudflats are revealed by te
tide creating importanthabitat for ovewintering and nigratory birds, and saltmar$ formed by fluvid
depasition of fine saliments and are designaed SSSI an8FA (Comberet al., 1994). Rased bedsof
gravel assciated with isstatic relative sea leveffall provide te basementfor extensive dne systems
(Firth, 1989°). This ®ction falls inb its ownsedimert cell (3c) s Burghead headland prevers sediment
input from further afield (May & Hansom20033).

Thisstudy site is recognisedas the most dyamic coast in ScotlandHansom et al, 2017), due to a
combination of hgh saliment load in iver disclarge, alarge windblown sard canponernt particularly
during storms, ard the longshae drift proces curently moving the spitswestwardsby erosion and
depostion at opposite eds of the spit (Hasom, 2003). The Rver Findhan dischargesan avelage
estimde of 76,000 t/year offine and coarsesediments from glacl till deposits inland,and erosion ofthe
gravel dfffs provide sdiment to the spit formations (Brew, 200%). Althoudn erosion is masprolific in
front of RAF BasKioss andBurghead (0.6m/yn thissediment is fueling acretion on thewestward side
of the casestudy area, aml no built asetsshould beat major riskby 2100. 1 is predicted that in 113
years the barsvill sit in frort of Nairn at he wesern edgeof the studyarea (Fansomet al., 2017°), which
will haveimplications forthe eastern cag formerly sheltered bythis formation, as well asaltering the
shoreline sgnificartly at Nairmn.

4. How can the a imagery resouces inform usof charges thathaveaffected this mastal zore?

Although a coadine of oustanding beauy and natual importance here, again the main focusby artists
has proved to be architecttal subjects rathethan the natural envosnment. Heritagefeaturessuchas
Nelsor@ Towe at Fares and the harbour aBurghea proved to beof greates interest toartists. These
artworks desciibe change that may have affected achitectural subjects butal®, in the case o
Burghead, can illustite the chronobgy of coastadnd harbour defacesover time.

5. Key isues thd can be learnt from thissite.

1. Sitesof natural o environmental sgnificance and highlyregarded today do not necessarily feate
in the art record

2. Architectural ancharbour and thecoastalbuilt environment induding seawdt and defencesre
often well illustraed.
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Fig. CS102 Wairn(By William Dariell. Aquatint. 1821.
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Fig. CS1@9.-C30.31. The dyamic and rchlydiverse oastlinebetween Nérn andBurghead to the easwas not painted by
William Daniell on his @stalvoyage orby many d the leading nineteenth agury Scotishartists,probably on acount of its
open andlow-lyingtopogrgphy. Howeve, the number of important historic buildings alonthis coast did attret their attention.
These included Nelsd Towe at ForresKig. G51029), which shows in Daell@ viewFindhorn By in the distace.
Commemaating the vidory of Trafalgar, the tower was @ened in 1812 the towerwas painted by Dad Addey in c.2001the
present day viewbottom right) shows thevell-maintainedstructure today.

Images ourtesyof Fig C510.8. DavidAddey; FigCS10.8. G. kird 2018 © Creatve CommonsLicence
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Fig. C$0.32.-CS10.3.
show views of th
harbour wall at Bighead
at the easterrend of this
frontage. e harbour
arm traps sdiment in the
wide Burdnead Bay, ad its
south-west. The view by
Daniell(top), engraved in
1821, stows mnstrudion
work underway on he
harbour, a furthertimber
landing gage isbeing
added on the inser sice of
the harbour arm. fie
arm provides improed
levels of protectiorfor
the town from sevee
easterly stom waves
The pesentday vievs
(middle and bottom)
showarecent view of
Burghead looking towards

the breakwater.

Images courtesyof
CS1@®3. Andrew Wood©
2015; Fig. C80.34. Anne
Burgesso
2015Geographorg.uk.




Case Study 0.4 ¢ Peterheadto Aberdeen

1. Locdion

This lengthy frontage of eastfacingNorth Sea coastine bayins at the costal town of Rterhead running
almostdue south down the cost to the i & (G 2 NG € & fDMdidéen. 2

2. Whywasthe Cag Study 8e sekcted?

Peterhead and Aberdeen ee both very important as major fishing and trading ports (Hastings, 2019,

and historicdly for whaliing. Aberdeen also povidesferry transport to continental Europe Thegranite

mined from Petrhead and Alerdeen isparticularly diginctive in colour and so the locations grew into

important quarry areas exporting globally. Geomorgtogically it is a interesting mix ofhard and softer,
sedimentswith alarge uninterrupted beach front @hareas oEurgeanconsavation importance which

in the past haveexperieneed sriouserosion.

3.  Sumnary ofthe Geology, Geomorphology & Coast&#rocesses

Dalradan metamorphosed sednentary rocks dominat this coafline exposing the oldest rocks iorth-

east Scotand. Deposdted during the mountan buildng everts of the Catdonian Orageny, and
represening the fottish coast of the prehistoritapetus @ean these rocks hae experieced folding,
burial, extreme heding and compression transformingdimentaryinto hard, resistantrocks-particulaly

grarite (Merritt & Leslie 20099). Intrusive aml extrusive magmdic formations of the Ordovician
DevonianPeriods ae sattered throughout. Towards the southa edge ofthe section around Aberdeer
smalloutcrops d OldRedSandstone ae visble on thecoast British Geologcal Suvey, 2017); formed ty

fluvial deposits oliginating in the Caledonian Mmtains. Superfiail glacial Logie-Bucan Drift deposits
areals present, particularly at Peterhead (Métt et al., 20(B*).

Althoughthe underlying bedock is pedomnantly resistart to erosion, the areahas ben exposedabowe
sea level fomost of the las400 million yars The coatal chaader is a combinatio of rocky coastline
in the northern half, anddepositimal mast n the southern hdf (Scottsh Natuel Heitage, 2017).
Feaures ofthe rockysectionindude sa stcks, rocky reefs, and erogifractures creatig blowholes at
Slanes a glacial remnant @vel ridge is prominent (Merrit & Leslie, 2@8). Crude Baycontans an
extensive,healthy dine sysém, sigrifying the start of the depositioral coastine, and an exensve 21km
beach front fromsouth of Collista to Aberdean canpletes thesection (JNCQ001). Two sectionsg Hill
of Longhaverand Bullers ® Budan - are desgnated SSI due tatheir geological andbiological intereg,
including the wide variety of granitic erosion features, hehland and wildlié habitats NCC19727,
1984°).

At Pderhead the had rock pevents major erosion ordbd risks,and the steltered Cuden Bay area is
only afected by heay storms and is arrently experiencng acaetion. However, the soft nature of the
open coastline bAberdeen By, domhated bylongshoredrift driving sediment rorth, is experiencing
erosion (Uniersity of Aberdeen, 210°). The Poéntially Vunerable Areaof Donmouth (SER, 20169) is
currently retreating at 2m/year, the Sads of Fovie National Natug Reserve anl SSSIta@).5m/year, and
eroson ofthe coastal golf cours frontage has letb coasta protection schemegFtton et al., 20171Y). In
future ercsional @minance s e)pectedto coninue to shift sediment north, with effects exacerbated by,
engireered defen@s interupting the natual flow.

4. How can the art inageryresourcesnform usof changesthat haveaffected this mastal zore?

Important harbous and seaports, suchas Peerheadand Aberdeen, along thisase study frontagethe
information that can be gined fom historicalartworks nore relates to patterns of developmé change
rather than physical poceses. The views, therefore, of both these dtes slow extensive waterfront
devebpment rather than details of shorelines armhy natiral hinterland. Agan, the views of Slanes
Castlellustrate particularly well changedhat haveaffected this historicsite overtime.

5. Key issueshat can be learnt from this site.

1. The case tdy locations illusiate development change overnte rather than infoming us of
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10.

11.

coastal preaesse®r environmental changes.

The imageryprovides impotant reards of the transition from coasal fishing pors to magor
industrial cenres overtime.
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Fig. CS185.-CS1M87. This
sequerce d views ilustrates
the coastafrontage at
Peterhead on the nah-east
coast Theaquatint
engraving (t@) by Wiliam
Daniell RA was produced ir|
1822ashe continuel his
YWoyage Pound Grea
BritainQdown the eastern
coast ofSotland The sandy
andshirgle shoreis visible in
s Daniel® view, backed by

‘ retaining wals of granite
whichprotect the distinctie
grante architecture of the
city. The watecolour by
David Addey (midlle) (200}
shows how the waterfront
hassince beome intensively
developed Addey®@ vantge
point being from the
cemetery, looking
northwardsaaoss the bay.
The two distinctive chrch
spires can be seerdthough
the waterfrontis now
obscued by industial
buildings. The present day
view (lottom) istaken fom
further to thesouh, but
— shows the sand and shingle|
s foreshore with the two
church spires visible irthe
distance.

=
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Images ourtesyof Fig.
CS10.8. David Addey; Fig.
CS1@®7.©
BEN.Wikipedia.org
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Fig. CS108-CS10.0. At
the sothem end of this
frontage isthe city of
Aberdeen, which was visited
by Wiliam Daniell in 182.
His view(top) shows the
harbour busy ith shipping
and contrasts with the
watercolaur by David Addg
(middie) (1999, which
shows the intensive
dewelopment d the
waterfront with port and
industrial buildings The
lighthouseon the iightis on
the site of the earlier
building show in Daniel@
view. Thepresentday view
(bottom) shows again, a
viewlookingacross the
harbour mouth with the
lighthouse struture (centre
left) and the rangeof granite
buildingsoccupying the
waterfront. Theeis little to
see of the exigng shoreline,
which, at the time of
DanielR visit,was the
subct of contnuously
shifting sandbanksthe
problem being remedid by
the congruction of
Smeator@Pig.

- Images murtesyof FHg. CS1@9.
. - David Addey; Fig. CS10.Anre
. ' — Burgess® 2018.CGhy-SA/2
Geograph.orgik.
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Fig. CS104-CS1043. show
viewsof SlaesCastle locaed
on this rugged coastaar
Cruden Bayto the souh of
Peterhead. Castructed
close to the gh cliffline, the
architectural depition
shown in Danik@ view(top)
is quite different fromthe
later gructure pantedin
watercobur by Davd Addey
(middle). The castle was
extensvely alered inthe late
seventeath centuryand
partially rebuilt in 1836. A
large part of the @ste was
subsequently demlbished in
1925. The sguence of
images illustratethe
changingate of some of
Sotland® coastal histocal
propertiesover thelast 200
years,and form important
records tosupport
understanding of the
changing coastal heritage o

this coasline.

Images @urtesy of Fig.
CS1(2. David Addeyfig.
C3045. Bd Embleton©

2007.
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Case Study 1@ ¢ Broughty Ferryto St Ardrews
1. Locaton

Broughty Fery isa coastatown on the ater Firth of Tay, oneof the few largeestuarine imets onthe
east coat. The sectionencommsses the Rh of Tay inland of the coastlire of the dty of Dundee, and
south as fa as StAndrews lying inthe bay shetered by Fife Nessheadland

2. Why wasthe Case Sty Site séected?

The Firh of Tay is partially urbanisel large estuay, with Dundee andhe small town & Braughty Ferry
along itsbanks built and pgulated by wealthy Victorians, giing it an affuent history. A siccessiorof
incidents nvolving theferry andTay bidges add tagedy to tte history ofthe area (Baling et al., 1996%).
This cast has many dsignatiors induding several SSIS SPA and SASites highlighting its vdue for
native and migatory bird populations (INCC,2000&) but also the mique progading geomorphtmgy of
the coadline (Hansom, 203°). It alsoincludesNational aml Local NaturdReservesand awealth of listed
buildings andscheduledmonuments and den®ly populated towns bcated dose to the shore The
Victorian history, bidges, lage sandy expansemd reedbels and the associatedavildlife of international
and natonal importane createa varigy of potential artistic subjeds.

3. Summary ofthe Geology, Gecomorphology & @astal Pro@sses

Thestudy area lies suth of the Hghland Baoindary Fault with bedrock chaderised predomirantly by
Old Rd Sandsine, intruded by large formations ofextrusive lava and tuff, particularlyon the suthern
bank of the Rrth of Tay; some smaller intrusions of Gablbo can also befound on the northern bank
(Hansom, 200%. At themog inland point ofthe Firth, an outcropof Carboni€rous rocks lias the sbre.
At S Andrews Baythe dominant beadrock chages to Borde and Stathdyde Groups, nhdicative d a
change irthe region®@ geology to Cabnoniferousgroups (British GeologicaliSey, 20174).

The rorth and soubern coadlinesof the outer firth ae linedby sandybeachesup to St Andews lyirg in
a bay overlookedby Fife Nesheadland St Adrews is lacked by the emi-enclosed Een Estuary,and
combired with the inner Tayestuaryhas some 6the lamgest reedbedsin Britan, mud andsand duneg
andsaltmashareas (JRC,200) protected by SSSind SPA ekignation These featuesare indicative of
a shelered, low lyhg area of high deposition.

The majoity of this coastline is stalle or accretingin what is a dynamic areawith large ®awards
advance occurmg in theinner Frth encouragedby resistant gology on thesouthern $iore and large
sediment loads. The fastes accretion raes in Scotland occur m the Tentmuir area, buildingut
extensivelyover the last5,000 years (Hanso, 2003) by the same posglacial procesesresponsble for
CulbinSands at NairnThesediment suly isa combindion oflarge iiver disclarge loal, offshore dacial
sediments and lagshore drift pushing up sedent from the southof the area, through he combined
forces of windand wave actio. In future the smallareas of erosion ar expected to incease(Fiton et
al., 2017). This mayenhane the vulnerablity of someflood riskareassuch asatural heritag sites and
golf couses although accretbn will reman dominantand the presencef coastaldefences in poplated
areas redices lisk of inurdation. The use ofandfill wage in atificial daim areas ha created aditional
contamination risks associatedith any future eromnal processes withinthe estuary(Mott MacDmald,
2017)).

4. How can the art imagey resources inbrm us of changeghat have affectel this castal zone?

The rich achitecturd heritage of the Dndee to St Andrevs frontage is wll illustrated thraugh this case
study, mrticularly showing imagesof the town of St Andrews from the harbaur. Beach views of St
Andrews from the mid-nineteenth century to the present day demondrate that healthy beachesawe
existed at this location fothe last 150 years

5. Key issueshat can be leant from thissite.

1. Art imagery resouces fom thiscase study sitprovide a comprelensiverecord of @astd heritage
sitesincluding Boughty Casde and locations on th St Andrews frontage.
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Images ilustrate the maitenarce of healthy baches at StAndrews since te middle of he
nineteerth century. 8ch recards providea basdine for studies examiningcoasal cdhange and
support the findingsof Yynamic Coas{Fittonet al, 2017) in terms of onlyminor fluctuations in
beach extentand volumes since the 1890s.
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Fig.CS10.41.-C4.0.46.
illustrate Broughty Catle, a
fifteenth century fortress,
located at BroughtyFerry
to the east of Dundee, at
the mouth of the Firth of
Tay. Theiew by William
Daniell (182) arefuly
depictsthe architecture of
the ruined building onits
grassymound. For many
years animportant coagal
stronghold, the castle was
improved inthe middle of
the nineteenth centuryand
now gands insplendid
isolation on itdefended
promontory.

Images @urtesyof Fig.
CS10.8. David Addeyfig.
CS10.8. Karen Verron ©
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Fig. CS10.4-C4049. show
views d the coastal
frontage in thevicinity of
the city of Dundee In July
1822William Danidl passed
along tiscoastand
producel a detailed
aquatintengravingtop)
looking alonghe Firh of
Tay. Thd822watercolour
(middle) by James Kinnear
shows a more distant we
of Dundee from Tayport
whichlieson the south side
of the Firth, with the city in
the distance.The coastline
here is meh lessdeweloped
in contrastto the notth
shore, which is devioped
intensively between
Broughty Ferry to the east
and Invergarie to the weg.
The photograph(bottom)
again shavs a view looking
along the Kth of Tay this
viewistaken from he store
at Tgyport, near the
lighthouse looking
northwardsacioss the Kth.

Images ourtesyof Fig.C3048.
Lion & Turnbull; Fig. CS1489.
James Aller© 2012.
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