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Route 1- Cliff, dune: Erquy and Fréhel cap

ROUTEL - QLIFFDUNE ERQUY ANIFREHEL CAP

1. General setting
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Route 1- Cliff, dune: Erquy and Fréhel cap

2. Main vegetation types

Similar to most of the large Amoridegadlandshe coastal vegetanh is structured in
zonesparallel to the coastline and whose spatial extension varies datirélkef exposure to
climatic elementgarticularlywind andsalt sprayTuxen1976).Generally speaking, chasmo
halophyte vegetation in rock crevieefolowed bymaritime grassland, at the upper limit of
which develomaritimeheathlands artienmaritimethickets.

The two cape sites havexceptional geomorphological and ecological diversity,
harbouring together the largest and most diversifegedime heah and grasslands of the
Amorican Massif (more than 400 ha at Cap Fréhel), as well asihigidyegetation on fixed
dunes (@hu1980).

Both sites have been the object of phytosociological studies, primarily focused on heath
vegetation (éhu1963, IM. & J. Ghu1975) orthe coastafringevegetatioJ:M. & J. Gehu
1983, @hu& Franck1984).The first vegation map wasompletedn 1980for CapFréhel
(Forgearcet al1980).Studiesarriedout for management plansfor document®f objectives
with regard tanatural protected arehsgnishedadditionalphytosociological informaticand
habitat mps forcCa p d 6 E Capkréhel @Galetkt al2000, Gemare”009) A synopsisind
vegetation map werecentlypublished (Bretet al2014).

2.1. Maritime rock-crevicevegetation

Above the high spriaigde levelmaritimerock-crevice vegetation rispresented hiyvo
plant associationBare rock crevices or thos#th somedebris ondry, sunnycliffs heavily
exposed to wind and salt sprag eolonised byhe Crithmum maritimBpergularia rupicola
community(cf. Spergulario rupicolaeCrithmetum maritimi (Roux & Lahondere 1960) Géhu
1962nom ink

More sporadically and in more sheltered spots, desgeshady crevices fissuresre
occupied bythe Armeria maritildaplenium marin@ssociation(cf. Armerio maritimae-
Asplenietum marini Géhu & Géhdrranck 1984

Beyond the safipray deposition zone Umbilicus rupe#gplenium bill@sisociation
(cf. Umbilico rupestris-Asplenietum billoti de Foucault 197 @olonises fissures and crevices
onsheltered, dry, sunny cliffs.

The areatathe upper limit of thgravel beach the westerp a r t of Cap dOoE
colonised bysea couch gragagropyron pungedmsongingo the Betavulgarisubsp maritima
Agropyron pungassociation(cf. Beto maritimaeAgropyretum pungentis (Arenes 1933)
Corillion 1958 the Crithmum maritilduacus acwgsociatiocf. Crithmo maritimi -Juncetum
acuti Bioret 2008colonises rock fissures.

2.1.1. Maritime grasslands

On windy slopes, maritime grasslandsaastal rankers amgade upof a Festuca rubra
subsp pruinog&rmeria maritinessociationcf. Armerio maritimae-Festucetum pruinosae
Géhu 2008 In contrast to the rocky coasts of Finistere, where this maritime grassland is
omnipresent and formsather wide standshis community only colonisbesermsor slope
bottoms on small surface areanging from a few to some hundred squeters

10




Route 1- Cliff, dune: Erquy and Fréhel cap

On steededgesvhereorganic mattelnas accumulateehatsof sea campiocorrespond
to a Spergularia rupiBdéme maritin@ssociation(cf. Spergulario rupicolaeSilenetum
maritimae Bioret & Géhu 2000

In lateralcontactor seaward from thé&rmeriamaritim&estuca rubsabsp.pruinosa
associatigrrockybermsare colonised by linear vegetation ptysinicallyjdominatedy thick
cushions oArmeria maritim@orresponding to thepergularia rupidobaeria maritiragsociation
(cf. Spergulario rugcolae-Armerietum maritimae Géhu 2008

Some shady cliff wallsth seepagare colonised lgnOsmundagaksestuca rulstbsp.
pruinosassociatiofcf. Osmundo regalig=estucetunpruinosaeGéhu & Bioret 2000

Two types of maritimgrasslands devplin the median windgreas of the northern
exposed part of Cap Fréheleracleum sphondybéstuca rutsabsp pruinosand Silene dioica
subsp zetlandi€@stuca rulsabsp pruinosécf. Heracleo sphondylitFestucetum pruinosae
Bioret &Géhu 2008 an8ileno zetlandicad-estucetum pruinosaBioret & Géhu 2008).

On sunny clayeyobbly slopesthere aréDacylis glomerBXaucus carstsbsp gummifer
grasslandgf. Dactylo oceanicadDaucetum gummiferiGéhu 2008)

On verticalexposed oreniexposedock cliff walls, curtains of ivy correspondato
Orobaneheder#tedera helassociatiorfcf. Orobancho hedereaélederetum helicis(Géhu
1961) 2006 It is characterised by an accumulation of organic litter andsbombehicket
species

With higher exposure to salt due to salt spheyivy carpets of steep walls without
organic debris between the ivy and the rockcfatespond tcArmeria maritiiedera helix
associationEf. Armerio maritimae-Hederetum helicisGéhu & Duquef 2009).

A third type ofmaritime, mesgerophilous and mesotrophic -bgsed community
(Géhu & Duquef, 2009¢0orresponihg to a Hedera helbilene maritiassociatioricf. Hedero
helicis-Silenetum maritimaeGéhu 2008)is found spmadically on detritic soils éow sunny
cliffs.

In continuation ofthe Dactyl®edetuassociatioraround rocky outcrops where some
organic soil can accumulgmwsalow perennial maritime grassland basdeestuamoricana
andSedumnglicunorresponding t8edo angliciFestuceum armoricanaeBioretet al2014.

2.2.  Sort-turf grasslancand sparsegrasslandregetation

Near rocky outcrops, superficial accumulations of detutiso bedroclerosion are
colonised by perennial grasses obtietylis glomerata subsp. @sshn@aylicuassociatiofcf.
Dactylo oceanicaesedetum angliciJ:-M & J. Géhu & Caron 1978 corr. Géhu 2008

Other grasslands dominated by theroptsgesetimeslevelop in contact with the two
precedinglant communitiest Prospeantumnatend Romuleaaimnaassemblage found in soil
filled depressions on rockgrms and shetturf grasslandominated byAira praecaandLogfia
minimaon thin organic soil on sandstone outcrops ithaissignetb the Filago minirAdra
praecassociatiofFilagini minimae-Airetum praecocisWattez, Géhu & de Foucault 1978

Spars@rassland composedAximerianaritimandPlantagmronoplosatedat the lower
edge of théArmeria maritirastuca rulassociatiogorresponds to th&rmeria martirRéantago

11




Route 1- Cliff, dune: Erquy and Fréhel cap

coronopassociatiorfcf. Armerio maritimae-Plantaginetum coronopodigVan den Berghen
1979; Bioret & Géhu 2008lx. develops in the primacpnditiondinked towind deflation om
secondargonditiondollowingtrampling orperennial grasslands

Therophyte grasslands are represented by three plant associations Sagilving
maritimdcf. Sagineta maritiméesthoffet al1962. They develop in primasyiccessioon bare
substrateaesultingfrom climaic erosionon seawardnariime grasslands e depressions in
these grasslands in secondarsuccession following trampling of thegetation.They
correspond toitferent environmental conditions

- In more naritime conditionsSagino maritimaeCatapodietum marini R. Tx. 1963;

- In shelteredmore thermophilic condiins on freadraining substrat@rifolio scabri-
Catapodietum marini Géhu & de Foucault 1978;

- In nitrophilous conditions in conjation with sedoird populationsSoncho oleracei
Cochlearietum danicaeGéhu & de Foucault 1978.

2.3. Maritime heaths and maritime scrub thickets

The Cap dGapHRréyal sites havala diversity of coastal dubathare umjue
within the Armorican Massif with respecttheir plant assemblages and their ecological
communitiesas well ago their exent and state of conservatiohhe main coastal health
inventoried belong tthe allianc®actylis glomerata subsp. dfleaeiaapaes . maritimu&f.
Dactylo oceaditi@eon maritinggéhu 197p that combing all of primary and sytrimary
maitime heaths rich in coastal ecotyf@®RILLION 1965, IM. & J. GEHU1975BIORET
& GEHU 1999).They are all lodying due tothe cushiodike aspectof Ulex europaevar.
maritimusndUlex gallirar. humilisassociated with heath@allunaulgaresndEricaspp).

Three dominant types of heathlaods be distinguished according to the nafuitee
soil and its hydromorpltifigure 2) (€hu 1963,-M. & J. GEhU975).

Dry coastal reths are the most commahey colonise the steepesimed and cliff tops
on freedrainingrankers anchumusiron podols: they correspond ta Ulex europaeuar.
maritimdSrica cinerassociation (cUlici maritimi -Ericetum cinereadGéhu 1962)-MM. & J.
Géhu 197pon colluvial soils on sandstone and in more exposed conditiobéagdllivar.
humili$Erica ciner@d. Ulici humilis -Ericetum cinereag(Vanden Berghen 1958}M. & J.
Géhu 197pon thinner and loose ranker poldz in more sheltered conditiofisis verydistinct
di stribution at the farthest end of Cap dOET

The mixed ormesophytiEricaciliaris Ulexgalliivar. humili©veathlanccorresponds to
the syntaxorlici humilis -Ericetum ciliaris (VandenBerghen 1958)-M. & J. Géhu 1975
that develops on podzrankers, rich in humudeeperand moister than those of the dry
heathlands.

In the lower part of the slopes near the base of shallow valleys, in contdttiwith
humili&ricetum ciliargsslowgrowing mesaygrophilous heath develops on humiczplsdwith
slightlymarshyredox zones(Géhu 1963).Whenit grows directly on minerabeds the heath
often leaves bare spadtsis characterised by a unidlogistic association dricatetralixand

12




Route 1- Cliff, dune: Erquy and Fréhel cap

Ulexgallivar.humilisErica ciliaris also found, but at lower frequefitys heatltorresponds to
Ulici humilis-Ericetum tetralicis Bioretet al2014.
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Figure2. Phytosociological transect on the Fréhel plateau (G&I963)

Lande: heathland prairie grassland dolerite: dibase; grés: sandstone

This diversity of plantommunitiesin heatlandsis further supplementedly the
presence of other syntaxa (allied taxa) that occupy less surfaceaeceajance wittheir
community ecology

Two particular chamaephyte plant assemighgsisgnomicalljominated by the round
shrubs of European gorse and Western gorse have been identifincsoifs that dry out in
the summer ofliff overhangs anackycliff ledgesThey develop at the upper edge of maritime
grasslands and in lateral contact Sildno maritifk@stucenion pruino&ezion anglici. They
correspond in part t@ Silene marititdkex europaewar. maritimugassociation (cfSileno
maritimae-Ulicetum maritimae Géhu 200Bin semisheltered areas anda&ilene maritima
Ulexgalliivar.humiliassociatiofcf. Silenomaritimae-Ulicetum humilis RivasMartinez 1979
on more exposed cliffeg. Jas Point (Cap Fréhel), west€apdd E r gldentified by Géhu
(1963)a s marginabssemblagaf Ulexgallij SilenenaritimeEricacinere&ricaportlandigahis
associatiomliscontinuouslyccupies cliff overhangs and ledges on the middle to upper part of
sandstone cliffs.

The syntaxonomicfaliation of these two plant assemblageservefurther discussion.
They sometimes belong to tBalluntliceteéRivasMartinez 1979,Gehu 2008a,Géhu &
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Route 1- Cliff, dune: Erqugand Fréhel cap

Duquef2009), orCrataedtrunetg®ioret 2008). Other than the dominanceUdéx no other
strictly characteristic specie€afluntJliceteia present, with the exception of some surveys that
includeEricacinerendCallunaulgarig he thin organic soil set directly on the bedrock does not
correspond to averitablecoastal rarde. Although the rounded shrubs bfiex give the
impression of a heath, thgdantsshould be considered as dgwg shrubs, belonging to the
phytosociologicalass oCratageBounetea spinosae

On the jagged ridges d¢iie dolerite veins in the southepart of Cap Fréhel, a thicket
associated with a fringeRBrfachypodium rupmsiteasts stly with Ulici humilisricetum cingreae
with regardto the physiognomexemplified by the rouad Ulex europagas. maritimushrubs
of 1.5 m to 2 m in hght, and a deep, glaonpodalic, basenrichedsoildue tothe erosion of
dolerite Gé€hu1963,Géhu2008b)This fringe corresponds &Peucedanum offitiedeuropaeus
var.maritimusssociation (cReucedanamfficinalis-Ulicetum maritimi Bioretet al2014.

On ancient sandyeneersrich in shell debrisunique low-lying thickets combine
Helianthemummmulariuamd Ulex europaeuar. maritimysalledHelianthemo nummularii-
Ulicetum maritimi Bioretet al 2014 Limited in space and observed in only $tationson
Cap dO6Erquy, in the north and in the south
natural heritage interest.

2.4. Fringe vegetation

The diversity of the plant communitytire fringe associated ttvimaritimeheath is
directly linked to physiographic diversity as well as pblysioacal variability of substrates.

On cliffs under maritime influencén semsheltered, cool situations, the stands of
bracken on slogeorrespond tehe syntaxoMelandrio zetlandici-Pteridium aquilini Géhu
& GéhuFranck 1983, for which the geographic distribution is strictly limited to largearmor
headland@Cap FréhelJshanithe CrozonpeninsulaCap Sizun)

Low thickets ofSileno maritirtdieetum mariieand more rarelileno maritirftdeetum
humilisire preceded by a galerant fringe dominated BactyliglomeragadHyacinthoides
scriptaften accompanied ISilene vulgaudspmaritimand correspondgto Hyacintho non
scriptaeDactyletum glomeratae(J:M. & J. Géhu 1963) Bioret & Géhu 1986 thin, rocky
but moist soils.

On sandyveneersof cliff tops, the acidophilous fringe af Teucrium scorodonia
Brachypodium rupasseciation (cfTeucrio scorodorae-Brachypodietum rupestrisBioret
2009 growson a sandfumic substraf it accompanies thdici maritinitricetum cineressgh.

On dhallow soils enriched in shell delbhisbasophiloufinge ofSerratula tinctsuasp.
seoadBrachypodiumsuigef. Serratulo seoanBrachypodietum rupestrisBioret & Glemarec
in Bioret 2008is associated withelianthemo nummdlkcetum maritimi

At the summit of dolerite veins and associated witPebeedanofficinalend Ulex
europaewsy.maritimusicket a fringe dominatgzhysiognomicallgnd floristically biPeucedanum
officinaknd Brachypodimmpestaevelops on deep clsgilsthat are basech due tcerosion of
the magmatic bedradBrachypodium rupestrePeucedanum officinaleéBioretet al2014.
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Route 1- Cliff, dune: Erquy and Fréhel cap

2.5. Maritime scrub vegetation

The most frequently encountered maritime scrub isvihett develops landward from
the Ulici maritinitricetum cinerkaath: dominateghysiognomicalland floristically byJlex
europaevar. maritimasd Prunus spinos@ich can becomdominantin maturephasesit is
Ulici maritimi -Prunetum spinosa€Géhu & GéhtFranck 198Bioretet al1991.

On the top of sandstone cliffs, in contact whhdry Ulici humilSricetum cineesseh,
a blackthornhicket, characterised by a floristic combination assotiktkggllivar. humilignd
Prunusspinosdevelops on shallpwrganic rocky soils: Ulici humilis -Prunetum spinosae
Bioretet al2014

2.6. Dune and backdune vegetation

Some rare dune slackish limitedspreacar e f ound on the eastern
(Lourtuais and Portuais dunes) and in the western part of Cap@métinel. Lourtuais uhe
slack, the strong storms in thimter of 20132014 led to the temporary disappearance of the
first pioneer zonesf the Beta vulgagabsp maritimatriplex lacinia@association (cBeto
maritimae-Atriplicetum laciniatae R. Tx. (1950) 19p@nd theEuphorbia parakdgmus farctus
subsp boeeatlanticusmbryo dunes (dEuphorbio paraliaeElymetum boreegatlantici R. Tx.
1945in Br-Bl. & R. Tx. 1952which were not observed in sprafi@014 However, the mobile
dunescharacterised Bymmophilarenaritnat arepart ofthe Euphorbia pasgAmmpohila arenaria
complex(cf. Euphorbio paraliae:Ammpohiletum arenariae R. Tx. 1945n Br-Bl. & R. Tx.
1952 remain in place

At the upper margirof this zone the short turf grassland of the fixed dune
corresponding toHornungia petrdedula ruraligcf. Hornungio petraeaeTortuletum
ruraliformis Géhu & de Foucault 197®&rr.Bioret et al2014 rapidlygrades into a fringe
dominated byseranium sanguinealfedUlici maritimi -Geranietum sanguine{Géhu 1963)
J:M. & J. Géhu 1983 that precedes a low undergrovRlulmé peregramal Ligustrum vulgare
Rubio peregrinaeLigustretum vulgaris Géhu 2007

2.7. MesohygrophilousSalixatrocinereawillow grove

This is the only wogdv e get at i on found on the headl a
Fréhel. Precededseawardby a bracken stand and a blackthorn thicket, this willow grove
physiognomicallgnd floristically dominated Bwlixatrocinershows a relativeharrow,linear
distributon restricted téhe dolerite veinsn the cape®ither onrmoundsor in depressionsith
deep colluviurenriched soilsThis speciepoor assemblage is theginning ofan edaphic
hygrophilous series 8&lixformations thatequirefurther, more detailetkescription.

2.8. Natural reritage value

At the scale of the Armorican Massif and the French Atlantic coast, the coastal vegetation
of Cap doEr q uigrichavithdesp€a tp the=divedityeof the plant commuritids
their spatial exteritheirlegalprotected arestatus and conservation management help preserve
this remarkable natural heritaydarge number of plant associations inventoried are of major
heritage interedBénsettitet al2004 Bioretet al2011).
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Route 1- Cliff, dune: Erquy and Fréhel cap

3. Syntaxonomic scheme of th& F Ay L Fyid | aaSvyofl3aSa 2y
Fréhel

The syntaxonomic scheme proposed below follows for the most part that oétBdrdat
(2004) for highesiassification levels

EUPHORBIO PARALIAE -AMMOPHILETEA AUSTRALIS Géhu & Géhu
Franck 1988orrGéhuin Bardatet al2004

Ammophiletalia australis BraunBlang. 1933
Ammophilion arenariae (Tixenin BraunBlang. & Tuxen 1952) Géhu 1988
Ammophilenion arenariaeGéhu 1988

Euphorbio paralaemophiletum arenaiiieen 1945 Br-Bl. & Tixen 1952

KOELERIO GLAUCAE -CORYNEPHORETEA CANESCENTIS KlikainKlika &
V.Novak 1941

Artemisio lloydii -Koelerietalia albescenti€s.Sissingh 1974

Koelerion albescentigixen 1937
Hornungio petrdeatuletum ruralifofBébu & de Foucault 19¢8rrBioretet al2014

AGROPYRETEA PUNGENTIS Géhu 1968

Agropyretalia pungentis Géhu 1968
Agropyrion pungentisGéhu1968
Beto maritimagropyretum pund@dméses 1933) Corillion 1953

ASPLENIETEA TRICHOMANIS (BraunBlang.inH.Meier & BraurBlang. 1934) Oberd.
1977

Asplenienalia lanceolateobovati Loisel 1970
Androsacetalia vandellii BraunBlang.in H.Meier & BrausBlang. 1934om. corr.
Asplenio billotii -Umbilicion rupestris B.Foucault 1988

Umbilico rupesisplenietum billigiFoucault 1979

ARMERIO MARITIMAE -FESTUCETEA PRUINOSAE Bioret & Gehu 2008

Crithmo maritimi -Armerietalia maritimae Géhu 1975
Crithmo maritimi -Armerion maritimae Géhu 1968
Armerio maritimae-Asplenienion marini Géhu 2008
Armerio maritirseeplenietum ma@éhu & GéhtFranck 1984
Crithmo maritimi -Limonienion binervosi Géhu & GéhtFranck 1984
Spergulario rupi€idemetum mari{iRoux & Lahondere 1960) Gétfi62nom inv.
Crithmo maritiduncetum aBigret 2008
Armerio maritirRlantaginetum coron®ferdiden Berghel979) Bioret &Géhu 2008
Sileno maritimaeFestucenion pruinosaéGéhu et Géhrranck 1984Bioret & Géhu 2008
Armerio maritirfastucetum pruiri@dsiae 2008
Spergulario rupiQlasetum maritiBiaset & Gehu 2000
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Spergulario rupiéoiaerietumaritimagéhu 2008
Festuco pruin@saundetum re@als & Bioret 2000
Heracleo sphorebgiiucetum pruimieest & Géhu 2008
Sileno zetlandiestucetum pruiBieest & Géhu 2008
Dactylo oceardieageetum gumn@i@nu 2008
Armerionaritimadederetum heBébku & Duquef 2009
Orobancho hedeexderetum hdl@@éhu 1961) 2006
Hedero helgienetum maritiGééeu 2008

Festucenion huoniBioretet al2014
Sedo angheistucetum armoriBaoratet al2014

SEDO ALBI -SCLERANTHETEA BIENNIS BraunBlang. 1955

Sedo albiScleranthetalia biennisBraunBlang. 1955
Sedion angliciBraunBlang.in BraunBlang. & Ttixen 1952
Dactylo ocearBeaetum anghel & J. Géhu & Caron 1978 cdgehu 2008

HELIANTHEMETEA GUTTATI (BraunBlang.exRivas Goday 1958) Rivas Goday & Rivas
Mart. 1963

Helianthemetalia guttati BraunBlang.n BraurBlang., Molin. & He.Wagner 1940
Thero-Airion TixenexOberd. 1957

Filagini minimakiretum praec@éatez, Géhu & de Foucault 1978

Scilla autumnati®omulea colunsoaemunity

SAGINETEA MARITIMAE V.Westh., C.Leeuwen & Adriani 1962

Saginetalia maritimaeV.Westh., C.Leeuwen & Adriani 1962

Saginion maritimaeV.Westh., C.Leeuwen & Adriani 1962
Sagino maritifadapodietum maiimenin Tixen & Westhoff 1963
Soncho oler@oehlearietum daBilae & de Foucault 1978
Catapodio matfirifolietum scdbéhu & de Foucault 1978

CALLUNO VULGARIS -ULICETEA MINORIS BraunBlang.& TuxenexKlikainKlika &
Had& 1944

Ulicetalia minoris Quantin 1935

Dactylido oceanicaeUlicion maritimi Géhu 1975
Ulici humiHsricetum cine(¥amden Berghen 1958M1.& J. Géhu 1975
Ulici maritinitricetum cine(&&hu 1962)-M. & J. Géhu 1975
Ulici humiHsricetum ciligi@nden Berghen 1958MI1.& J. Géhu 1975
Ulici humiliSricetum tetralRisretet al2014

TRIFOLIO MEDII -GERANIETEA SANGUINEI Th. Mdll. 1962

Origanetalia vulgaris Th.Mull. 1962
Galio littoralis -Geranion sanguineiGéhu & GéhtFranck 1983
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Serratulo sedachypodietum rugistes & Glemarein Bioret 2008
Ulici maritin@eranietum sangi@éiu 1963) Géhu & Gélkranck 1983
Galio littoralgrachypodietum rugigsinis& GéhtFranck 1984menioret 2008

MELAMPYRO PRATENSIS-HOLCETEA MOLLIS H.Passarge 1994

Melampyro pratensisHolcetalia mollis H.Passarge 19Z6nopodio majorisTeucrion
scorodoniaelulve ex Boullet & Ramaaardatet al2004

Melandrio zetladgieridietum aquBéhu & GéhtFranck 1983

Braclpodio rupediaicedanetum offiBinaditet al2014

Teucrio scorod@nashypodietum rupgzetes 2008

Hyacintho non scripdatyletum glomeihide& J. Géhu 1963) Bioret & Géhu 1996

CRATAEGO MONOGYNAE -PRUNETEA SPINOSAE Tuxen 1962

Prunetalia spinosae€Tliixen 1952
Lonicerion periclymeni Géhu, B.Foucault & Delelis 1983
Ulici maritiniirunetum spinfSabu & GéhtFranck 1985) Bioret al1991
Ulici humiHBrunetum spinB8saretet al2014
Sileno maritiftdieetum mariti@éhu 2008
Sileno maritirtdeetum humilivasMartinez 1979
Peucedano offidiaetum europhaietet al2014
Helianthemo nummidéicetum maritiéioretet al2014
Rubio peregHngeastretum vulgaébu 2007

FRANGULETEA ALNI DoingexV. WesthinV. Westh. & den Held 1969

Salicetalia auritaeDoing exKrausch 1968
Saulaie méduoygrophile &alix atrocinerea

4. The symphytosociological and geosymphytosociological approach

The symphytosociological and geosymphytosociological appesacsed to build a
scheme based t¢ime differenintegrative phytosociologicah i t s at Cap dOEr quy
These unitsvere usedo construct in 2014 the maps of thegetatiorseriesfound onCap
FréhelFigure3) and CaRguredp Er quy (
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AL N

Figure3. Map of vegetationsuccessiorof Fréhel site From Documents phytosociologiques (2014)
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A. Curtaséries de landes séeches

B Al. Sileno maritimae-Ulico humilis curtosigmetum
A2. Sileno maritimae-Ulico maritimi curtosigmetum
A3. Ulici maritimi-Erico cinereae curtosigmetum

B A4. Ulici humilis-Erico cinereae curtosigmetum

B A5. Helianthemo nummularii-Ulico maritimi curtosigmetum
A6. Peucedano officinalis-Ulico maritimi curtosigmetum

B. Curtaséries de landes mésophiles et hygrophiles

B1. Ulici humilis-Erico ciliaris curtosigmetum
B2. Ulici humilis-Erico tetralicis curtosigmetum

B3. Ulici humilis-Erico ciliaris / Ulici humilis-Erico tetralicis curtosigmetum

C. Curtaséries de fourrés littoraux

B CI. Ulici humilis-Pruno spinosae curtosigmetum
I c2. Ulici maritimi-Pruno spinosae curtosigmetum

D. Séries arrieres dunaires

D1. Rubio peregrini-Ligustro vulgaris curtosigmetum

E. Séries temporihygrophiles

El. Série de la Saulaie a Salix atrocinerea

F. Géopermaséries

F1. Armerio maritimae-Festuco pruinosae geopermasigmetum
F2. Euphorbio paraliae-Ammophilo australis geopermasigmetum
B 3. Géopermasérie de I'Oxycocco palustris-Ericion tetralicis

G. Autres

B C1. Urbanisation, routes, parking
G2. Cultures
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Figure4. Map of vegetationsuccessiorof Erquysite. From Documents phytosociologiques (2014)

22




Route 1- Cliff, dune: Erquy and Fréhel cap

A. Curtaséries de landes séeches

B Al. Sileno maritimae-Ulico humilis curtosigmetum
A2. Sileno maritimae-Ulico maritimi curtosigmetum
A3. Ulici maritimi-Erico cinereae curtosigmetum

B A4. Ulici humilis-Erico cinereae curtosigmetum

B A5. Helianthemo nummularii-Ulico maritimi curtosigmetum
A6. Peucedano officinalis-Ulico maritimi curtosigmetum

B. Curtaséries de landes mésophiles et hygrophiles

B1. Ulici humilis-Erico ciliaris curtosigmetum
B2. Ulici humilis-Erico tetralicis curtosigmetum

B3. Ulici humilis-Erico ciliaris / Ulici humilis-Erico tetralicis curtosigmetum

C. Curtaséries de fourrés littoraux

B CI. Ulici humilis-Pruno spinosae curtosigmetum
I c2. Ulici maritimi-Pruno spinosae curtosigmetum

D. Séries arrieres dunaires

D1. Rubio peregrini-Ligustro vulgaris curtosigmetum

E. Séries temporihygrophiles

El. Série de la Saulaie a Salix atrocinerea

F. Géopermaséries

F1. Armerio maritimae-Festuco pruinosae geopermasigmetum
F2. Euphorbio paraliae-Ammophilo australis geopermasigmetum
B 3. Géopermasérie de I'Oxycocco palustris-Ericion tetralicis

G. Autres

B C1. Urbanisation, routes, parking
G2. Cultures
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5. Botanical partial inventory of the | LJ R @Qrél Ndp #z&he{2014).

Trachéophytes(nomenclature TAXREF)

Acer pseudoplataniig53

Achillea millefoliun1753

Agrostis capillarid 753

Agrostis stolonifera var. maritima

Agrostis stolonéelzsp maritiméLam.) Vasc. 1974
Aira caryophylled 753

Aira praecdx 1753

Allium sphaerocephalbrb3

Ammophila arenéria Link1827

Anacamptis méki) R.M.Bateman, Pridgeon & M.W.Chase

1997

Anisantha dian@Roth) TutinexTzvelev 1963
Anisantha steilis) Nevski 1934
Anthoxanthum odoratuh753

Anthyllis vulnerdridl 753

Aphanes microc@Bp&ss& Reut.) Rothm1937
Arenaria serpyllifolia753

Armeria maritiMélid. 1809

Arum italicuMilL. 1768

Asplenium marinunm753

Asplenium obovatuibsbillotii(F.W.Schultz) O.Bolos,
Vigo, Massales & Ninot 1990

Beta vulgaris subsp. mérifirAecang. 1882
Betonica officinalis’53

Blackstonia perfollaj)eHuds. 1762
Brachypodium ruekist) Roem. & Schult. 1817
Briza media 1753

Briza mindr. 1753

Bromopsis er@tuals.) Fourr. 1869

Bromus hordeaceus subspViabithe)jiP.Sm. 1968
Bupleurum bald€nsa 1764

Calluna vulgdtis) Hull 1808

Cardamine hirduta753

Carduus tenuifl@udis 1793

Carex arenakial 753

Carex biner@s., 1800

Carex distans1759

Carexextengaooden. 1794

Carex flacBahreb. 1771

Carex nigfa.) Reichard 1778

Carex panided 753

Carex pilulifdral753

Carlina vulgaris1753

Catapodium marigunC.E.Hubb. 1955
Catapodium rigigumC.E.Hubb. 1953
Centaurea nigra753

Centaurium erythvaeaapitatufiwvilld.) Melderis 1972
Cerastium diffuftars. 1805

Cerastium glomerahwifi. 1799

Cerastium semidecandtubB

Cirsium aca(lle) Scop. 1769

Cirsium arve(isg Scop. 1772

Cirsium filipendulLange 1861

Cochlearia dahich753

Convolvulus arvensigs3

Convolvulus soldandlléb3

Crassula tilldesst-GarL. 1903

Crithmum maritimum 753

Cuscuta epithyrlujrl.. 1774

Cynosurus echihatlig53

Dactylis glomekatb753

Dactylis glomerata subsp. Go@aigeard 1986
Dactylorhiza macwabspericetorln F. Linton) P. H. &
Summerth 1965

24

Danthonia decun{benBC. 1805

Daucus carota L. subsp. carota

Daucus carota subsp. g@SymigrHook.f. 1884
Digitalis purputea 753

Dryopteris dilatddaffm.) A.Gray 1848
Dryopteris fifimagL.) Schott 1834

Elytrigia acuaC.) Tzvelev 1973

Epilobium angustifdliut?53

Epilobium tetragohutv53

Equisetum arvénd&53

Equisetum litoral&uhlew. ex Rupr.

Erica ciliarlsoefl. ex L. 1753

Erica cinereal753

Erica tetralix. 1753

Eupatorium cannablnuti@53

Euphorbia segetalispportlandi¢a.) Litard. 1936
Festuca armorigarguélen, 1975

Festuca juncifchaud. 1821

Festuca rubra subsp. pftiaocka Piper 1906
Fumaria capreolatd 753

Galium aparihel753

Galium verwarmaritimumC. 1805

Gentiana pneumonanifté3

Geranium malld 753

Geranium purpur¥ilm 1786

Geranium robertiabuh753

Geranium sanguihedm53

Hedera helix1753

Helianthemum nummul@riyMilL. 1768
Heracleum sphondyliti#b3

Heracleum sphondydittnifoliatur(Blanch.) Reduron 2007
Hieracium umbelldtufy53

Holcus lanatusl 753

Holcus mollis1759

Hornungia petrdepRchb. 1838
Hyacinthoides-swiptd_.) Chouard ex Rothrh944
Hypochaeris glabdar53

Hypochaeris radlcat&53

Iris foetidissima 753

Jacobaea erudifo)i®.GaertnB.Mey. & Scherii801
Jacobaea maritimaPelser & Meijen 2005
Jacobaea vul@aéstn. 1791

Jasione marit{Daby) Merino 1906

Jasione montare/53

Juncus acutifl&@tuh. ex Hoffm1791

Juncus acutu$753

Juncus bufohiuk753

Juncusaritimusam. 1794

Kindbergia prael(rigdw.)

Knautia arverfki3 Coult 1828

Koeleria albedd€nd 813

Leucanthemum vulgerel779

Ligustrum vulgaré753

Limbarda crithmofdg®umort. 1827

Linum usitatissimum subsp. ang(stifd§yrithelL. 1912
Linum catharticuni 753

Logfia mining@m.) Dumort. 1827

Lagurus ovatud 753

Lonicera periclyméenib3

Lotus corniculatu$753

Lysimachia arvehsid).Manns & Anderb. 2009
Lysimachia arvengisparviflorgdoffmanns & Link)
Peruzzi 2010

Lysimachia terelld753

Mibora mininfla.) Desv. 1818

Minuartia hybri@\ll.) Schischk. 1936



Molinia caeruleg Moench 1794

Myosotis discetrs. 1797

Myosotis ramosidounhel. 1814

Narcissus pseudonarcis3638

Ononis spinosa subsp. prosalieh8rig. 1913
Osmunda redalis753

Parentucellia latifbliegCaruel 1885

Pedicularis sylvatida53

Peucedanum officinbl&3

Phleum arenariumh753

Pilosella officindf.Schultz & Sch.Bip. 1862
Pilosella peletefisiéaat.) F. W. Schult & Sch. Bip. 1862
Pimpinella saxiflaga753

Pinguicula lusitahicder53

Plantago coronopiig53

Plantago lanceblatd@53

Plantago lancestatéanuginoBiuff. & Fingerh. 1825
Plantago maritima 753

Poa annlia 1753

Poa bulbdsal753

Poa trivialis 1753

Polygala serpylliftdse 1797

Polygonatum odoidilh) Druce 1906

Polypodium interjeghivas 961

Potentilla eré¢tta R&ausch. 1797

Poterium sanguisorbas3

Primula velis1753

Primula vulgdtisds. 1762

Prospero autunthgl&peta 1982

Prunus spinbsa 753

Pseudarrhenatherum lon@itodire) Rouy 1922
Pseudognaphalictalatuth.) Hilliard & Burtt 1981
Pteridium aquilinium) Kuhn 1879

Pulmonaria longi{Biestard) Boreau 1857
Romulea colunssdmast. & Mauri 1818

Rosa caninal753

Rosa spinosiskima53

Rubia peregiind 753

Rubus sp.

Rumex acetbsh753

Rumex acetosa subsp. fifamges Castrov. & Valdés
Berm. 1976

Rumex acetbs&753

Ruscus aculdatd§53

Sagina maritiGd@on 1810

Salix atrocineBzat. 1804

Salix repehs1753

Sambucus nigra753

Samolus valerandir53

Saxifraga tridactyllitds53

Schoenus nigrlcahgs3

Scorzonera humilis’53

Scrophularia scorddahi®3

Sedum atrel 753

Sedum angli¢iuds. 1778

Senecio sylvaticlig53

Senecio vuldari953

Serratula tinctoria subsp. @&¥dkmeiainz 1971
Silene dioica var. zetlé@diopton) Kerguélen 1998
Silene latifadiabspalbgMill.) Greuter & Burdet 1982
Silene nutdngl 753

Silene unifiétath 1794ubsp. unifl¢r&ilene vulgaris subsp.
maritim@With.) A Love &D Love)

Simethis mattia@Zand.) G.L6pez & Jarvis 1984
Solidago virgaurea subsp.(Rgigdlaambinon 1962
Sonchus arvensigs3

Sonchus oleraceizb3

Spergula rupi¢iotdel ex Le Jol.) G.Lopez 2010
Stellaria holo$ted753

Route 1- Cliff, dune: Erquy and Fréhel cap

Stellaria me(lia) Vill. 1789

Teesdalia nudicdu)isR.Br., 1812
Teucrium scorodlodid53

Thymus praecox subsp. bri(Romigiger) Holub 1973
Trifolium arvehs&753

Trifolium scabriun 753

Trisetum flaveqtenk. Beauv.

Ulex gallirar.humili®lanch. 1849
Ulex europagas maritimusuct.

Ulmus minbfill. 1768

Umbilicus rupeg¢8alisb.) Dandy 1948
Urtica dioita 1753

Vicia angustifdlial 759

Vicia sativia. 1753

Viola rivinian@chb. 1823
Vulpiabromoid@s) Gray 1821
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6. Refaences

BARDAT J.BIORETF., BOTINEAU M.,
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Muséum national d'histoire naturelle, Paris, 171 p.
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associations végétales du littotlaintique francais.
Journal de Botanique, Société Botaniqugbde3Brance
67.

CORILLION R., 1969 Classification des landes du
nordouestdelaFrand@ul | et i n de |
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7. Description of theSensitive Natural ANS I 2F /' LJ RQ9NJdz2 | yR I
actions implemented by the departmental council

TextO.LeBiha, ENS C!t es caubcAr mor departm

Cap dOErquy was ac g udéparethbetwgen 1980candCl986 ass d 0
part of its Sensitive Natural Areas planlay, the area covers 170 ha and represents 85% of the
Sensitive Natural Area lahdt can potentially be acquimethis sector

7.1. Protected areastatus
0 The total potected aregAct of May 1930)Wwascreatedby the decree of 16

October 1978

0 The whole area was declaseaturalArea in thelocal Erquy land planning
documentRLU) andparts were declared aBratected Wooded Area

0 The whole area wasdliared a Remarkable Site in accoedaith the Coastal
Act;

0 Thewhole are#s included, along with the Remarkable Sii) the contours
of the Natura 2000 si to€apehel” 11 (530001
7.2. Thevalueof the naturalarea
The Cap dOErquy si t eSiteiwgh high ndteral hegtage valielin Re me
consideration of the following features
o0 CIiff vegetation and maritime grasslands
Dune environments, sand vesegrdalkalindow marshes
Heathland habitats (dmjxedand wet heaths)
Plant species (high specielsness, high number of rare or vulnerable taxa)

o Ox Ox O

Animal species, partiatly bird and insect specieleq@a blue butterfly, scaly
cricket)

The varied mesological situations, ranging from sandstone cliffs to atifnbapested
by dry or mixed heatharsd veneers, depressionataining alkaline low marshes and wath he
all contribute to the diversity of plant assemblages found there.

In addition, certain agricultural practices in particular (mognmm/aland grazingon
heatllandsand sand veneer formations) help maintain these habitats in good conservation status.
The diversity of management methods alsstie#te different remarkable plant formations.

The site alsdharboursa historical record othe changes in landscaped amuman
activities:

Occuptionduring the Galld&Romarerg

Past and present agricultural practices (mowing and grazing lamdssaid
grasslands, etc.)

Forestrypracticesplantation of resinous species);

Former economic activities involving sandsjoaeries
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7.3. The value ofstudyingthe natural heritage andof scientific environmental
monitoring

The Cap do EengtiueNatusalAeaeof primemportaBice fobiodiversity in
t he C?!t edépardethédnt atsw ion a regional levéle rare natural habitats, of interest
for the European communityniqueor diversified must be preserved in consideratitremf
remarkable natural heritag@@mowledge of the natural habitatise{r structure composition,
functional ecologyinkswith human activities) and species constitute a first preliminary step for

0 Establishing a diagnosisa given point in timaf the natural environment and
formulatingappropriate conservation measures

Understanding ecosystem function
Promotingenvironmerdl educatioandawareness of natural environment

Assedgagthe conservation status of a site by surveying and comparing stations at
regular intervals

8. Cap Fréhelecosystenrestoration

8.1. Background

The Cap Fréhel site is highly frequented by towvigts].0 to 1.3 M visitors per year,
particularly in the summ@f these visitorg80%visit the cliff topbeyond the lighthousentil
1998, trampling affected maritime grasslands and heathlands alike, and created multiple tracks.
Tramplingcombined wit wind and rain erosipled toeverdeeper and wider paths.

Declared a protectettean 1967 degradation was haltadd restoration of the site was
undertaken as of 1999.

8.2. Restoration of the site

Thechosemlan included

1 6 Keepingvisitors on marked footpaths and preventing trampling of other areas by
ropingthemoff;

2 0 Restoring damaged grasslands and heathlands and preserving those that survived,
with installation of information pandlibe selected restoration plan aimed to inchooseryof
the ecological communitissm the diaspore banfound in the soil or nearbyhis passive
restoratiorprocesgreserves the oligotrophic nature of these ecosystems, a key elgmaent in
resilienc@rocessOn someslopesgeotextile(coconut fibre matsyereinstalled.

8.3. Assessment ofastorationactions

1 & Visitors by and large stay on the trails and respect theofbpeeas; the high
number of visitorgispires environmentatigspectful congtt.
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2 0 Grasslands and heathlands show relatively good resilience on oligotrophic ranker
soils.

0 Winterspringbryophyte communitie€eratodon purpu@aspylopus introflexus
Polytrichum juniperieton

0 The wintertherophyte communitiedira praecoX/ulpia bromoidégenaria
serpyllifglRRoa annuetc.
ThePlantago coronéfymochaeris radibatetylis glomerata communities
The Sedum anglietcndFilago minimammunities

The heath communitiemade up ofErica cinere@alluna vulgari3anthonia
decumbegts,

3 0 On slopes fowhich a geotextile was insthlthemattrapped seais, primarily grass
caryopsg as well as mineydeading to eutrophicatiorhe resultingrasslandserecomposed
of Holcus lanatus, Anthoxanthumrmdéwgtostis capiléarits other common species that colonise
these biotope®n these slopesecovenpof the heathland is likely impossible.

Thus, after 15 years, the assessment shgeserallpositiveresponsealthoughthe
authorised tracks haventaued to erode and deep&arerocksare perhaps not, for these
cliffs, a detriment to the environment of the site.

8.4. References
Bouffort J.M. 1998 Réhdilitation du Cap Fréhelfitranche La pointe (Le JdsLa

TeignouseCommune de Fréhel (28)c h®ma ddam®nagement .

Enoul P. 199%La fr ®quentation touristique du si
1998. Rapport OCEADE / Syndicat des Caps, 70p.

Perrin G. 2009 Evaluation des méthodes de restauration et de réhabilitation des sentiers
deCapd Er quy et du Cap Fr ®hedCGC.20®fpoi re stage Ur

Rozé F. Forgeard F. & Gallet S. 1@9%entification, cartographie des habitats
botaniquesRapport DIREN / Univ Rennes 1, 14p.
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9. Lancieux Bay

The entire Lancieux Bay represents onthefrichest sites with respect to species
diversity and plant communities for the entire cbastm Géhu(1979. Global stqdy and .
analysis of the mud banks and salt and brackish marshes of the French Atlantic seaboard, Final
report, Ministry in charge thfe environment.

en 34 bis = 35 espéces végétales phanérogamiques

Agropuron junceum, pungens, repens (marit.) ; Althaea officinalis
Aptum graveolens ; Armeria maritima ; Arthrocnemun perenne ;
Aster tripolium ; Atriplex hastata (salina) ; Beta maritima §
Cakile maritima ; Carex extensa, otrubae ; Festuca littoralis :
Ghmm@ﬁﬁa;mHMMemnﬂmn@s;&mmsmeﬁ,m-
ritimus ; Limonium vulgare ; Lotus tenuie ; Oenanthe lachenalii ;
Parapholis strigosa ; Phragmites australis ;' Plantago maritima ;
Puccinellia maritima ; Rumex erispus ; Ruppia maritima ; Salicor—
nta disarticulata, ramosissima ;3 Samolus valerandi ; Seirpus ma-
ritimus (compact.) ; Spartina townsendii ; Spergularia media ;
Suaeda maritima (vulg.) ; Triglochin maritima.

et les algues suivantes

Bostrychia scorpioides ; Vaucheria div. sp.

en 34 bis = 19 phytocoenoses

! + Agropyretum acuti ; | | Agropyro-Althaetum ; | + Atriplici-
Betetur ; | | Atriplici-Agropuretum pungentis ; / | Atriplici-
Agropyretum repentis ; | + Beto-Atriplicetum ; 0/4 Bostrychio-
Halimionetum ; 0/3 Festucetun littoralis ; O 3 Ealimiono-Puccinel-
Ltetum maritimae ; | | Juncetum gerardii; /03 Junco-Caricetwn
exvensae ; 0 3 Plantagini-Limonietum ; /0 2,73 Phragmiteétun
(szumdtre) ; . 2 Puceinellio-Arsihrocnemetum peremnis ; . + Rup-
rietum maritimee ; O 2 Salicornietum obscurae 3 . + Salicornietum
pusillo-ramosissimae ; . + Seirpetun maritimi ; 0 3,4 Spartinetum
toumsendiz .
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ROUTE? - QLIFESALTMARSHCANCALE ANMONTFSAINT-MICHEL BAY

1. Cancale

Located between the MesaintMichel Bay and thEmerald CoastGrouin Point,a
Sensitive Natural Area of the-BleVilainedéparteméenefits from theneasures deployed to
study and protect two large natural entjpiie¢ectedareaand registered as part of MQatint
Michel Baythe European Natura 2000 sites of MBaintMichel Bay and the rdogc coast from
Cancale to Pararhe llle-et-Vilainedépartemenblished aliscovery guide fdhis protected
natural area.

A litHe history

A semaphore signal.

On the top of the point there is a semaphore signal builtin 1861.

It was used to monitor the pas-
sing of boats off the point, to
alert them using signals if there
was any danger and to pro-

vide rescue services if necessary.
Meteorological observations were
be taken there and then used to
help both the vessels at sea and
the national Meteorology depart-
ment.

The General Council purchased this
semaphore system in 2000 with
the aim of opening it to the public
and ensuring that the Pointe du
Grouin natural site was preser-
ved. During the summer there is

an exhibition showing off all the
riches of the natural spaces to be
found along the coast.

Thanks to a partnership between
the State, the Department and
Cancale town council, the sema-
phore system is once again playing
its coastal surveillance role and
ensuring the safety of sailors
during the summer months.

Due to its strategic position, the
Germans built a large network
of blockhouses on the Pointe du
Grouin during the Second World
War.
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The plant landscape of the Pointe du Grouin is highly
characteristic of the region’s rocky coastline.

Bell Heather.

The vegetation is spread out into a
mosaic of plants which are subtly
conditioned by the wind, the natu-
re of the soil and the topography.

The edges of the cliffs are covered
here and there by the coastal gras-
sy areas characterised by pads 4

to 8 inches high armeria maritima,
sea campion, English stonecrop,
sheep's bit, musk thistle and Queen

Anne's lace. As for the pennywort,
it will take up any space - no mat-
ter how small - which happens to
be available.

The point is dominated by the
common gorse and by the western
gorse, the blackthorn, the Burnet
rose, bracken, ivy and brambles.

This coastal moor area is 20 inches
high and is interspersed with low-
lying plant formations made up
of bell heather and calluna. These
latter give some idea of just how
poor the soil is in these places. To
the east, where the soil gets thic-
ker and the slope becomes gentler,
there are meadows which are full
of cocksfoot grass, tansy ragwort,
mouse barley, common yarrow,
mallow, scabiosa and hedge bind-
weed.

Further south, enjoying rather

more clement living conditions,
blackthorn, hawthorns and common
gorse represent the highest stage of
the moor reaching almost 2 yards.

English Stonecrop.
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Fauna

The great black-backed gull.

The dle des Landes is the largest nesting site for coastal
birds in the llle-and-Vilaine area.

It has been a natural reserve since
1961 and is managed by Brittany-
Vivante-SEPNB; amongst other
things it is home to the largest
colony of great cormorants in
Brittany. There are four other
species all sharing the space. The
shag is smaller than the great cor-
morant and spends all his time on
the coast. The herring gull, which
is to be found all along the French
coast, will not think twice about
flying inland to the towns to find
food. The lesser black-headed qull
is a migrating bird and returns to
North Africa every winter. Finally
the great black-backed qull is the
largest member of the family and
is a predator much feared by other
birds.

The reserve is home to the only sea
duck to be found in Brittany, the
shelduck, along with one limico-
lous bird: the oystercatcher. Also,
from August to October, you can

easily see puffins, skuas, northern
gannets and other seabirds.

The coastal moor area of the
Pointe du Grouin is home to
numerous members of the
Passeriformes family such as the
Dartford warbler, the linnet and
the stonechat.

Finally, the blockhouses provide
housing for a bat which appears in
the red book of endangered spe-
cies in France: the greater
horseshoe bat.

©JC. Meslé

European shag.

Words underscored indicate protected species.

© A. Mauxion
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The work of the General Council

The General Council is working to preserve sensitive natural
areas. It aims to reconcile the conservation of natural environ-
ments and biodiversity with keeping areas open fo the public.

Almost all of the Pointe du Grouin
- in other words almost 58 acres

- belongs to the Department. To
start with the General Council
worked hard to organise the way
that tourists visit the area. But
the point became a victim of its
own success and suffered serious
damage (soil erosion, disappearan-
ce of coastal grassy areas, protec-
ted plant species trampled upon).
So areas of plant recolonisation
and a route along which people

could walk were marked out.

As visitors are very keen to pre-
serve such a high quality environ-
ment they have followed this, so
the restoration plan has been a
success. Even so, we cannot take
our eye off the ball and must keep
up the good work.

Parking areas integrated into the
landscape have been made availa-
ble to the public at the entrance to
the Pointe du Grouin.

Ile des Landes.
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Figureb. Global view of the Pointe du Grouin and excursion stopsoto MRW Zeppeline

1.2. Phytosowlogical overview of the vegation found on thecliffa  la @oint¢
du Grouirf]Cancale, lllet-Vilaine)

The terrestrial vegetation on maritime cliffs is adapted to specific ecological conditions on
wind-exposed coast$ixen 1976)Plantcommunities that are exposed to frequent winds and
more or less direct salt spray must tolerate summer drought Huaheamebe severgfurther
aggravatedy the drying effects of wind and salt and the absence of réxipasilreo these
ecologich constraints gave rise to the developmentanofarray of morphological and
physiological adaptatioprsx e mp |l i fi ed by t he p Bierste&nGhe o f
1999).

Above the extreme higdpringtide water mark, cliff vegetation is organisedoimes
parallel to the seafront, in response to decreasing maritime influence.

The splasfzone lichens (supralittoral fringej upper levels, these zones increase in
species richnesBhe hydrohaline/upper splash zone is charactenisegosed conditiorsy
Lichingpygmaead in sheltered conditions laghinaconfiniThe hygrohaline zone is colonised
by VerrucariemauraCaloplagaarinand more landward R{anthoriparietinagit the aerohaline
subzone L ecanoedraappears.
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Rock crevices and sandy silt vengleowdiscontinuousinear vegetation dominated by
chasmehalophilous plants and chotalophilous plants belonging to the-allilanceg\rmeria
maritimésplenium mam (cf. Armerio maritirfeaplenienion marand Crithmum maritimum
Limonium binervo@ir€rithmo maritirimonienion binexvosi

1.2.1. Rockcrevice vegetation

Above the highspringtide water mark, maritime cliff vegetation (chasatophilous
plants) colonise rock crevices and fissures that are meseimiilled with fine deposits.

At Mouliére Point, theArmeria maritildaplenium marinassociation(cf. Armerio
maritimae-Asplenietum marini Géhu & Géhdrranck 1984colonises the deepesiol, shady
crevces or fissures in sestfieltered conditions.

At Grouin Point, beyond the salt spray deposition Zoaé&lmbilicus rupegtsplenium
billotiiassociation (ctUmbilico rupestris-Asplenietum billoti de Foucault 193 olonises
sheltered, dry, sunny fissures.

1.2.2. Maritime grasslands

On windy slopes, miéime grasslaisdon coastal rankers are composedc direeria
maritim&estuca rulstbsppruinosassociation (CArmerio maritimae-Festucetum pruinosae
Géhu 2008)

On steep ledgewith minimal organic deposithats of sea campiom@re part ofa
Spergularia rupiSoéne maritisgsociation (cSpergulario rupicolaeSilenetum maritimae
Bioret & Géhu 2000).

In lateral contact or seaward from theneria maritifiastuca rubsabsp.pruinosa
association, rocky berms are colonised by linetatMegdominated physiognomically by thick
cushions oArmeria maritimaorresponding to tHepergularia rupiataeria maritirmgsociation
(cf. Spergulario rupicolaeArmerietum maritimae Géhu 2008).

In vely windy situations with extenssadt sprayproducingsalinitylevelsclose to that of
salt marshegjnusualvegetation dominated ByalimiongortulacoidgdsaracteriseSpergulario
rupicolddalimionetum portula&ddtet & Géhu 2008.

On verticalexposed or sermixposedock cliff walls, curtasnof ivy correspond tana
Orobanch heddeaera helassociatior{cf. Orobancho hederea#lederetum helicis (Géhu
1961) 2006lt is characterised by an accumulation of organic litter and some shrub thicket
species.

1.2.3. Short turfgrassland andgparsegrassland vegetation

Near rocky outcrops, superficial accumulations of detritus fraleddredrock are
colonised by perennial grasses ofxaetylis glomeBddum angliccommunity ¢f. Dactylo
oceanicaeSedetum angliciGehu, Géhu & Caron 1978 cdséhu 2008).

TheopenArmeria maritirmaadPlantago corongiasslantbcated at the lower edge of the
| Abmerio maritinf@stucetum pruin@sseciation corresponds toArmerio  maritimae-
Plantaginetum coronopodigVan den Brghen 1979) Bioret & Géhu 80 develops in the
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primarysuccession conditioredatedo wind deflation or secondasyccessiodue to trampling
of perennial grasslands.

A sparseherophyteSagina martitigrasslan@cf. Saginetezaritimaéd/esthoffet al1962)
develops obaresubstratereated by climatic eros@inthe lower edge ofaritme grasslands or
in depressions in these grass|andsvenin secondarguccessiofollowing frequentrampling
that wears the vegetatidown to bare groundhis is aSagina maritfatapdium marinum
community (cfSagino maritimaeCatapodietum marini R. Tx. 1963).

At the foot of boulders in nitrogeith conditions, &ochu®leracedschleardanica
association develops (@®bnchooleraceiCochlearietum danicae Géhu & de Foucauxde
Foucault & Bioret 20).0

1.2.4. Maritime scrub vegetation

Two chareephyte assemblages dominated physiognomicatiyrisiedUlex europaeus
var.maritimusushions andhrubscoloni® the summstof the cliffs on Grouin Point.

In exposed to semsheltered conditions, Silene mariti®#eno maritimaeUlicetum
maritimi Géhu 2008

The . Ulici maritimi -Prunetum spinosagGéhu & GéhtFranck 1985) Bioredt al.
1991) is the most frequent rtiaré scrubformation It develops at the upper edgfeSileno
Ulicetum maritiami directly at the upper edge of themerid-estucetum pruirgrsaslandt is
dominated physiognomically and floristicall{lby europaeuar. maritimuand Prunuspinosa
which can become dominant in mature phases of the formation.

1.2.5. Fringe vegetation

Locally, the acidophilouBeucrium scorodRrachypodium rupéstige (cf. Teucrio
scorodoniaeBrachypodietum rupestris Bioret 2008 precedes that dfilici maritinkirunetum
spinosae

1.3. Syntaxonomic scheme of the main plant assemblages at Grouin Point

The syntaxonomic scheme proposed below follows for the most part that oétBdrdat
(2004) for highdevel classifications

ASPLENIETEA TRICHOMANIS (BraunBlang.inH. Meier & BraufBlang. 1934) Oberdl977
Asplenienalia lanceolateobovati Loisel 1970
Androsacetalia vandellii BraunBlangin H. Meier & BrausBlang. 1934om. corr.
Asplenio billotii -Umbilicion rupestris B.Foucault 1988
Umbilico rupesisplenietum billigtiFoucault 1979

ARMERIO MARITIMAE -FESTUCETEA PRUINOSAE Bioret & Géhu 2008
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Crithmo maritimi -Armerietalia maritimae Géhu 1975
Crithmo maritimi -Armerion maritimae Géhu 1968
Armerio maritimae-Asplenienion marini Géhu 2008
Armerio maritirfesplenietum ma@éhu & GéhtFranck 1984
Crithmo maritimi -Limonienion binervosi Géhu &GeéhuFranck 1984
Spergulario rupiiidemetum mari{iRoux & Lahondére 1960) Géhu1962nom inv.
Armerio maritirlantaginetum coron®erdiden Berghen 1979) Bioret &  Géhu 2008
Sileno maritimaeFestucenion pruinosaééhu &GéhuFranck 198MBioret & Géhu 2008
Armerio maritirkastucetum pruitdésae 2008
Spergulario rupiSilaretum maritiBiaeet & Géhu 2000
Spergulario rupidotaerietum mariti@éau 2008
Orobancho hedeeseretum hel@é&hu 1961) 26
Spergulario rupittddimionetum portula8otiest & Géhu 2008

SEDO ALBI-SCLERANTHETEA BIENNIS BraunBlang. 1955
Sedo albiScleranthetalia bienniBraunBlang. 1955
Sedion angliciBraunBlang.in BraunBlang. & Tlxen 1952
Dactylo ocearBeaketum anghel & J. Géhu & Caron 1928rrGéhu 2008

SAGINETEA MARITIMAE V.Westh., C. Leeuwen & Adriani 1962

Saginetalia maritimaeV.Westh., C. Leeuwen & Adriani 1962

Saginion maritimaeV.Westh., C. Leeuwen & Adriani 1962
Saginmaritima@atapodietum maiiixienin Tixen & Westhoff 1963
Soncho olef@oehlearietum daBiEae & de Foucautixde Foucault & Bioret 2010

CRATAEGO MONOGYNAE -PRUNETEA SPINOSAE Tixen 1962
Prunetalia spinosa€dl iixen 1952
Lonicerion periclymeni Géhu,B. Foucault & Delelis 1983
Ulici maritinfrunetum spin@Saéu & GéhtFranck 1985) Bioret al1991
Sileno mariticieetum mariti@éhu 2008
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Figure6. Vegetation map of the Grouin cafConseil Général 35, Dervenn, 2014
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Polygono arenastri-Poetalia annuae Tixen in Gehu, J.L. Rich & Tuxen 1972
corr Rivas-Martinez, Bascones, T.E. Diaz, Fernandez Gonzalez & Loidi 1991

Sisymbrietea officinalis Korneck 1974
Hordeetum murinum Allorge 1922

Lonicerion periclymeni Géhu, de Foucault & Delelis 1983

- Franguletea alni Doing ex V. Westhoff in V. Westhoff & Den Held 1969 /
Crataego monogynae - Prunetea spinosae Tixen 1962

- Armerio maritimae - Hederetum helicis Géhu & Duquef 2009

Ulici maritimi - Ericetum cinereae (Géhu & Géhu-Franck 1962) Géhu & Géhu-

Franck 1975
Conopodio majoris - Teucrion scorodoniae Julve ex Boullet & Rameau in

Bardat et al. 2004
Melampyro pratensis - Holcetea mollis Passarge 1994

Holco mollis-Pteridion aquilini (Passarge 1994) Rameau all. prov. et stat. prowv.

Armerio maritimae - Festucetum pruinosae Géhu 2008

Dactylo oceanicae-Sedetum anglici (Lemée 1938) Géhu & Géhu-Franck & B.
Caron 1978

Armerio maritimae - Plantaginetum coronopodis (Vanden Berghen 1965)
Bioret & Géhu 2008

Arrhenatheretea elatioris Br.-Bl. 1949 nom. nud.
Lolio perennis - Plantaginion majoris Sissingh 1969

Arrhenatherion elatioris Koch 1926

- Spergulario rupicolae - Crithmetum maritimi (Roux & Lahondére 1960) Géhu
1962 nom. inv. prop.
Crithmo maritimi-Limonietum ovalifolii (Kuhnholtz-Lordat 1926) Lahondére,
Bioret & Botineau 1991

Milieux naturels sans végétation phanérogamique

- Milieux anthropisés
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{ LISOA S a lafpdinfeldu Grow)Y W

Achillea millefolium L. subsp. millefolium Hypericum humifusum L.

Aira praecox L. Hypochaeris radicata L.

Anagallis arvensis L. Inula crithmoides L.

Anagallis arvensis L. Iris foetidissima L.

Anchusa arvensis (L.) M.Bieb. subsp. arvensis  Jasione crispa (P8amp. subsp. mar{iiuhy)
Anthoxanthum odoratum L. Tutin

Anthyllis vulneraria L. Juncus capitatus Weigel

Armerianaritima (Mill.) Willd. subsp. maritima Lagurus ovatus L.

Beta vulgaris L. subsp. maritima (L.) Arcang. Leontodon saxatilis Lam.

Bromus diandrus Roth Leucanthemum vulgare Lam.

Bromus hordeaceus L. Limonium ovalifolium (Poir.) Kuntze
Bromus hordeaceus L. subsp. thominei (Hardouin)Logfia minima (Sm.) Dumort.
BraurBlang. Lolium perenne L.

Bromus sterilis L. Lonicera periclymenum L.

Bryonia dioica Jacq. Lotus angustissimus L.

Capsella bupssstoris (LIMedik. subsp. bursa Lotus corniculatus

pastoris Malva moschata L.

Carduus tenuiflorus Curtis Malva sylvestris L.

Carex pilulifera L. subsp. pilulifera Matricaria perforata Mérat

Catapodium marinum (L.) C.E.Hubb. Matthiola sinuata (L.) R.Br.

Catapodium rigidum (L.) C.E.Hubb. Medicago arabica (L.) Huds.

Centaurea gr. pratensis / gr. nigra Medicago polymorpha L.

Cerastium diffusum Pers. subsp. diffusum Mercurialis annua L.

Cerastiufantanum Baumg. Ononis repens L.

Cerastium glomeratum Thuill. Ornithopus perpusillus L.

Cerastium semidecandrum L. subsp. semidecandrBiaris echioides L.

cf Romulea columnae Plantago coronopus L. subsp. coronopus
Chenopodium album L. Plantago lanceolata L.

Chrysanthemum segetum L. Prunus spinosa L.

Cochlearia danica L. Prunus spinosa L.

Crassula tillaeca K@eatl. Pteridium aquilinum (L.) Kuhn

Crepis capillaris (L.) Wallr. Ranunculus bulbosus L. subsp. bulbosus
Crepis vesichriaubsp. vesicaria Ranunculus repens L.

Crithmum maritimum L. Rubus sp.

Dactylis glomerata L. Rumex acetosa L. subsp. acetosa
Daucus carota L. subsp. gummifer (Syme) Hook.f.Rumex crispus L.

Erodium moschatuni.(Hér. Ruscueculeatus L.

Erophila verna (L.) Chevall. Sagina maritima G.Don

Euphorbia portlandica L. Sedum anglicum Huds. subsp. anglicum
Festuca gr. rubra Senecio jacobaea L.

Festuca rubra L. subsp. pruinosa {jptack.) P Senecio sylvaticus L.

Foeniculum vulgare Mill. subsp. vulgare Senecio vulgaris L.

Fumaria muralis Sond. ex W.D.J.Koch subsp. mur8iikene latifolia Poir. subsp. alba (Mill.) Greuter &
Fumaria officinalis L. Burdet

Galium aparine L. Silene vulgaris (Moench) Garcke subsp. maritima
Galium mollugo L. (With.) A.L6v& D.Love

Geranium dissectum L. Sinapis arvensis L.

Geranium robertianum L. Sonchus arvensis L. subsp. arvensis
Hedera helix L. Sonchus oleraceus L.

Heracleum sphondylium L. Spergularia rupicola Lebel ex Le Jol.
Hirschfeldiacana (LDagr-Foss. Torilis nodosa (L.) Gaertn.

Holcus lanatus L. Trifolium campestre Schreb. subsp. campestre
Hordeum murinum L. Trifolium dubium Sibth.

Hyacinthoidesswipta (LGhouard ex Rothm. Trifolium glomeratum L.
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Trifoliunpratense L.

Trifolium repens L.

Trifolium scabrum L.

Trifolium subterraneum L.
Trifolium suffocatum L.

Ulex europaeus L.

Ulex europaeus L. subsp. europaeus var. maritimus auct.
Ulex gallii Planch.

Umbilicus rupestris (S&latdy
Urtica urens L.

Viciahirsuta (L.) S.F.Gray

Vicia lutea L. subsp. lutea
Vicia sativa L.

Viola riviniana Rchb.

Vulpia bromoides (L.) S.F.Gray
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1.6. RestorationExgerimentat the Grouin ca@

The llleet-Vilaine departmental council set up experimeatstgse the potential for restoration
of maritime grasslands degraded by high visitor rates and associated asapigsyof permanent
plotsisolatedrom human trampling was initiated andviigetatiordynamic$ias beemonitored since
2010 (see below the results for two permanent pAdts). four years of protectiomecoveryis
spectacular, in terms of species richness and diversity as well as in terms of plant cover.

Permanent plot 1

Frequency (%)
Species 2010 2011 2012 2013 2014
Aira praecox 61 81
Armeria maritima 4 10 23
Bromus ferroni 3
Bromus sp. 2
Cerastium fontanum 47
Dactylis glomerata 1 3
Desmazeria rigida 8 12
Festuca rubra subsp pruinosa
Hieraciumpilosella 1
Hypochaeris radicata 32 35
Jasiona montana 4 4
Poa annua 7 8
Plantago coronopus 40 83 100 99
Plantago lanceolata 7 1
Sagina apetala sp. Erecta 7 66 70
Sedum anglicum 3
Spergularia rupicola 3
Permanent plot 2

Frequency (%)
Species 2010 2011 2012 2013 2014
Aira praecox 75 73
Anthoxantum adoratum 2
Anthylis vulneraria 1
Aphanes microcarpa 12
Armeria maritima 14
Bromus ferroni 87
Bromus hordeaceus 6 26
Bromus hordeaceus ssp. Tomini 5
Bromus sp. 46
Cerastium fontanum 9
Dactylis glomerata 1 18 43
Daucus carrota 66 71
Desmazeria rigida 2
Festuca rubra subsp pruinosa 0
Hieracium pilosella 1
Hypericumhumifusum 1
Hypochaeris radicata 66 67
Jasiona montana 50
Plantago coronopus 64 96 100 91
Plantago lanceolata 2 15 36
Poa annua 2 8
Rumex acetosella 1
Sagina apetala 4 51 97
Sedum anglicum 2 31 99 96
Taraxacoides 1
Ulex Europaeus 2
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2. Mont-SaintMichel Bay

2.1. Dynamics of plant assemblagestie easten Mont-SaintMichel Bay (1984
1994)

The MontSaintMichel Bay was formed in the Quaternary during the Flandrian
transgressioints natural evolution has been disturbed many times by important works between
1856 and 1934 period during whic800 ha of polders were reclaimed, 50 km of dikes were
constructedthe CouesnorCanal was dugnd thesubmersibl&®ocheTorin sea walvas built.
Thesestructuresiramaticallgompomised the dynamic equilibrium of the bay by accelerating its
siltingup andpreventingsediment$érom beingflushed out by rivers or tidés.an attempt to
recover thensularityof Mont-SaintMiche| the sbmersible Roch€orin sea wall was partially
levellecbetween 1983 and 1984.

Mapping studies carried out in 1984 and again in Big94de) revealedhanges in
plant assemblages and sherdine EFigure8). The main observation is that the sairshes
have continued to develop seaward.

Typically, the shore is first colonised by annual species, p8alarignidolichostachya
SalicornfeagilisndSuaedaaritimdn 1994, these assemblages showed dramatic progression and
indicate extensiveilting up

These pioneer assemblagesapplantedy vegetatiorunits characterised Byiccinellia
maritimaccompanied by various other species, annual saBuadgdmaritimand Halimione
portulacoidég a distance from these zonésere are monospecificta;ids of Halimione
portulacoides

In areas where sheep graze, this dyrRusmnellifalimionsuccession doestroccur.
Halimionportulacoidie®s not tolerate trampling by sheep and is replaBeatdigelliaat takes
over and forms vast grasslands.

In upper saltnarshes, less influenced by the tide, several spatesely-estuaaibra
Agrostistoloniferduncugerardand Elymusithericiis participate in mixed assemblages, spatially
organised ipaches Although the destruction of the sea wall wendedto lead toa more
pronounced mariA@fluencedenvironment, the observations madel®®4 show thatin
contrast, plant communitieave continued to develwptheupper salinarshes.
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Figure7. Vegetation maps in 1984 (above) ari®94 (below).From Boucharcet al., 1995
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VEGETATION PIONNIERE

Groupement pionnier & Salicornes annuelles tétraploides

VEGETATION DES MARAIS SALES

Végétation en cours de stabilisation Pelouse a dominante vivace a Festuca rubra

Pelouse ouverte a Puccinellia maritima
et annuelles pionniéres

l:‘ Pelouse ouverte a Puccinellia maritima
et Salicornia ramosissima en espéces pionnieres

Pelouse dense a Festuca rubra

Pelouse & Festuca rubra parsemée
de touffes hautes d’Agropyrum pungens

Pelouse ouverte a Puccinellia maritima,
Halimione portulacoides et espéces pionnieres

Pelouse & Festuca rubra avec apparition
estivale de Parapholis strigosa

Pelouse & Festuca rubra accompagnée de Limionium lychnidifolium
et Parapholis strigosa et parsemée de touffes d'Agropyrum pungens

ENE

Pelouse a dominante vivace a Puccinellia maritima

Pelouse rase et dense a Puccinellia maritima " s - o .
Formation semi-ligneuse naine a Halimione portulacoides

Pelouse ouverte & Puccinellia maritima

g : S s g Fourrés ras, monospécifiques, & Halimione portulacoides
avec dominance estivale de Salicornia ramosissima péciiues, P

Fourrés ras a Halimione portulacoides
avec faciés estival d' Aster tripolium

Pelouse & Puccinellia maritima avec dominance
estivale de Suaeda maritima en strate supérieure

Pelouse & Puccinellia maritima parsemée de
buissons nains de Halimione portulacoides

Fourrés & Halimione portulacoides avec faciés estival
d'Aster tripolium de Suaeda maritima

R

Prairie dense de hautes herbes a Agropyrum pungens Groupements mixtes
i Pelouse a Festuca rubra et Agrostis stolonifera
I__—I Pririe & Agropyrum pungens avec téches estivales de Trifolium fragiferum

- Pelouse a Puccinellia maritima et Agrostis stolonifera
Jongaies

- Pelouse a Juncus gerardii

Pelouse a dominante vivace a Agrostis stolonifera

- Pelouse & Agrostis stolonifera

Végétation des milieux de contact supérieur

Pelouse & Juncus gerardii et Festuca rubra accompagnés
d'un voile annuel d'Hordeum maritimum

Pelouse a Agrostis stolonifera et Juncus gerardii

Pelouse a Agrostis stolonifera et Juncus gerardii
accompagnés de nombreuses espéces

Pelouse a Agrostis stolonifera, Festuca rubra et Juncus gerardii

Pelouse a Festuca rubra et Agrostis stolonifera

JEQ pERNE B

|:| Groupement de la dune fixée avec Tortula ruraliformis
et Limonium lychnidifolium
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Figure8. Evolution of the limit of the vegetation between 1886 and 1994 om Boucharcet al., 1995

2.2. Dynamics of plant assemblagestlie westernpart of Mont-SaintMichel Bay
(1991:2001)

Since the 2000s, in certain goazed zones of the saltmarBhymus atheridizs

developed extensively at the expenstalohion@ortulacoidesl upper satharshassemblages
(Figure 9).

The spread of the native clonal gEdgmus atheri@Lgk) is one of the most significant

changes that have affected the plant communities of European salt marshes in the last decade
(Bockelmann 2002).

From 1991 to 20Q0Elymusthericusasspread at a rate of 4 halyfi.e., about 55 m-$J,
while the overall aredthe salt marsh only increa®sdl.5 ha yt (i.e., about 22 m-$). The
percent ofthe marsh occupidaly this species increased 8t to 73% between 1991 and
2001 This trend has been continued from 2001 onward while there was no regular monitoring.
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s

Salt marsh without Elymus athericus

Community dominated by Elymus athericus

Elymus athericus mono-specific stand

|
1
\ Mowed area with El! j 9 9
lymus athericus (75%) and Festuca rubra (25%)
A\

Figure9. Elymus athericuspread in the last decade: comparison of areas covered with Hecies between 1991
(left) and 2001 (right). From Valeryet al., 2004

Theincrease of salt marsh area occupidtiyiyusithericagcurred to the detriment of
Hamilionportulacoidegich was covering nearly 1/3 of the marst998592 (Bouchard996)
but only 1/8 of the marsh in 2001afery 2001)n 1991,Elymus atherisaspresent almost
exdusively along the banks of thrainage creeks whéne porewater concentration 6fO3 is
known to be significantly higher than in otlzeesas of the marsh (Troccaz 1986)mely
confined to the high marghjs native species is pragigely invading the middle dow salt
marshes where it often forms a dense monospecific stand

2.3. Plant community dynamics in the sattarsh pioneer zone

One of the limitingfactorsfor vegetabn colonization in pionner zone is sediment
instability While Spartina maritimaSpartina anglsagenerally considered as efficient seceis for
positive sedimentation and substrate stabilization it was shown by Langlois et al. (2003) in the
Mont St Mchel bay thaRuccinellia marifitags a much more efficient rtegurelQ).
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Fig. 3. Soil levd change (mm) during one year (June 1998-June 1999),
on mudflats (a) and in areas covered by Puccinellia maritima (b) in the

three proneer zones. Different ktters indicate a significant dufference in
annual change between stes, W, Site 1; O, Site 2, ] Site 3.

Figurel0. Soil level change (mm) during one yeaom Langloiset al. 2003

This clonalpoaceia indeed able to stabilize the sediment deposits even in the local
macroidal regime. This ability togettwith its tolerance to burial (Langktigl2001) explain
that the soil elevation increase streadily where Pucinnelia maritime is covering the substrate in
pionner zone while bare mud flats are frequently submitted to erosion events in exposed site (a)
showed a reduced elevation increae along years in proe@gd sit

Based on Puccinellia demographic functioning and due to its strong clonal growth ability
once settled, even in pionner zone of the salt marsh, this species is suggested to play a key role in
the vegetation dynamics of the salt ma(Bigpsrell). It was found to speed up the process of
succession as suggested by the schemes below whih are based to monitoring results from
LangloisZ000.
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1- Vegetative propagules of Puccinellia are dispersed from high to low saltmarsh

W

2- Rapid growth of puccinnellia clones which colonized the low saltmarsh

Zone pionniére Zone de transition one stabilisée

‘i,‘_/ Dispersion et implantation des

i‘ y o ¥ ___— propagules végétatives de
Puccinellie

Croissance végétative

EEE—— —desTlones implantés

3- The establishment of Puccinellia is favorable to sediment deposit and soil elevation increase

Sédimentation favorisée
- 3 3 C par

’’’’’ i T T T T T T T T T ra présence de la
Puccinellie

4- In mild site, protected from the harsher hydrodynamic effects, only two to three years after the
establishment of Puccinellia on pionner zone, the vegetation resembles a stabilized plant community, species
diverse. The succession is less straightfedaand slower in more exposed site in the bay.

Zone de transition Zone stabilisée

Figurell. Thevegetation dynamics of the salt marshérom Langlois 2000)
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POSTWORKSHOP EXCURSHONLAND FOREST AND BOG

1. What does Brocéliande mean?

Theworld Brocéliande leaves a great
resonance in uBut where does it come
from? We all know this word from
somewhere. But what does exactly mean?
There are two possibilities and both are M
based on the Breton language. One is based
on the worldbrec'which means hill and the
other one bro which means landna
homeland. Summarized the first possibility
would mean the "hilly moorland” related 12,
also to its topography and the second
possibility would mean "the land of the

other world" based on the popular belief. The legend tells us of the mysterious

The forest of Brocéliande was often Vvalley close to the village of Tréhorenteuc,
compared withthe forest of Paimpont  Which is supposed to be the domdithe
located in the heart of Brittany. This forest fairy Morgan, sister of King Arthur. Morgan
once dominated the entire landscape of was betrayed by her lover, that's why she put
Brittany. Now it is up to you enter into the & terrible spell on this valley, that all
world of Brocéliande and to let yourself be unfaithful lovers would be imprisoned in the
enchanted by the trees, the landscape, thevalley forever.
old stones andhé legends.

The valley without return
and the golden tree

Today Brocéliande remains the
biggest forest of Brittany but its area consists
of only 7500 hectares. The forest was
deforested mainly due to cultivation, the
development of the forge and its production
of coal.

1.1. The abbey of Paimpont

This abbeyf the 13th century was
built on the same place as a priory of King
Judicael which dated of the year 645. A long time ago the fairies decided
Originally being a Benedictine convent to hide from the eyes of humans by making
which was inhabited by monks up the 13th a pact between them. They chose hideouts
century till the revolution. Following of water. Seven of these fairies hid

architecture bases on the gottyle of the themselves at the end of the lake and only
middle age: the walls, the openings, the came after nightfall so as to admire their
baptismal font, and the vault. beauty in thdake. That's why it is called

"The mirror lake of the fairies”. They lived
in peace until the youngest amongst them
fell deeply in love with a handsome knight.
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She broke the pact and angered her sistersmagician like Merlin could be satisfied which

extremely: a great battle broke out, so hard
that theblood of the fairies spread all over
the forestcolouring thesarth purple, which

is still visible till this day.

1.3. The chapel of the Gralil

This church of the 7th century
suffered much destruction during time. The
abbot Gillard decided in 1942 to renovate
the church. He wanted to mix 3 beliefs with
each other: Christianity, the legends of King
Arthur and the Celtic aspect. He connected
symbolically the personalities such as Merlin
the great wizard, the fairy Morgan and Yvain
the Knight of lion with Christigg and
Celts. These are evident in the symbols of
the church window, and the collection of
paintings and mosaics.

1.4.

The Merlin's Tomb

Originally Merlin's Tomb was a 12 m
long Neolithic Dolmen alley. The
monument got destroyed in the 19th century
by some avengers looking for gold.
Unfortunately today, only two red schist
rocks remained of it. That's the reason why
some visitors disbelieve that this could be
Merlin's Tomb. Others even doubt that a
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such a modeta tomb. But did he really
need a pompous tomb at all? Some even
believe Merlin isn't dead. Indeed this was the
place where Vivian his dearest captured
Merlin in a castle of air in order that they
could live side by side forever in the forest
of Brocéliand.

In the legend Merlin is the son of a
religious beauty and the devil. Therefore
likewise positive and negative forces slumber
in Merlin. He foresees the future and knows
the past. In his youth he became aware of
this power. His spirit lives in the forest
Sometimes Merlin sits down on his tomb
and listens to the wishes of the humans.
Thereby the legend stays alive...

1.5. The fountain of Youth

The clearing by the fountain was a
meeting place for the druids on solstice,
equinox and other Celtic feasts. Each
summer solstice the newborns were taken to
this fountain in order to count and bless
them. The ones that could not attend to this
ceremony would be counted by the
following summer solstice. Even though
being one year old they were counted as
newborns. Thefere it is called "Fountain
of Youth". Even today this source remains a
fountain of youth but only on summer
solstice, at midnight and under obscure and
secret conditions.
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1.6. The oak of Guillotin

The oak of Guillotin is more than
1000 years old anccitverage is 9.65 m and
its height 20 m. This tree was classified as
one of the most remarkable of Brittany. The
name doesn't come from the Guillotine; it
source is from the abbot Guillotin, born in
1750. In memoirs he is mentioned as a
forward abbot who wga hunted by the
revolutionary movement of that time. He
flees to an ideal hideout; the hollow of the
oak. As the soldiers pass by the oak they
noticed an intact spider web covering the
hollow of the oak, so they assumed no one
was inside it, even thoughe thbbot was
hiding inside it.

w{. :
o) e

Source and credit: Tourist office in Broceliande
[ www .tourismebroceliande.com
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