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A Reviewof the FavourableConditionApproachin Relationto Grazingand CarbonStorage

THEUPLANCECOLOGUFSMOTLANDA REVIEWDFTHEFAVOURABLEONDITIOMPPROACHN
RELATIONNOGRAZINGANDCARBONTORAGE

Introduction

Inrecentyearsthere hasbeenmuchtalk in conservéion circlesaboutovergrazingn the uplands about
there beingtoo manydeer. Theunderlyingreasonfor this appearsto be that deereattrees,resultingin
manysitesbeingdeclaredin Wdzy T | @@ 220R i ® yh&browsinginducedtree mortality.
Woodlandsare seenasa keyhabitat sothat anylackof regenerationrmustbe rectified by reducingthe
herbivorepopulation Additionallytreesare seenasimportant carbonstoressothat their spreadshould
be encouragedo help mitigate globalwarming.Thisdocumentis a critique of the abovetopics and of
thewholeWT | @2 @AY R Kiplogckfcthe managemenbf uplandsites.At the sametime it
attemptsto clarifymanyof the relevantecologicatermswhichare often looselydefinedin common
parlance.Therecannotbe full communicationunlesswe agreewith the meaningof wordsand of the
underlyingconcepts.

Note that this documentappliesto what hastraditionally beenknownasW KfA If yi.& @nhEnprovedland
abovethe headdyke:areaswherethere is a dominanceof naturaland seminatural vegetationand
designatedsitescanbe seenasislandswithin awider, unboundedlandscapeTheargumentspresented
herewill not necessarilype applicablein the lowlands, where naturaland seminatural habitatsare
islandswithin awider landscapeof artificial habitats.Indeed,different approachedo conservatiorare
neededin the uplandsandlowlands.

In summarythis documentis suggestinghere needsto be a changein mindsetfrom What habitats
do we wantCo What habitats would we expectin anaturally functioning ecosystenfit also
guestionsthe assumptionthat additional treeswill alwaysmitigate climate change.Thefollowing
topicsare covered althoughbecauséhere is overlapsomerepetitionisinevitable.
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1. BIODIVERSITY

ThewordWo A 2 R A(sh@thahadioril@oh 2 fR2A IISAdhTomoflyusedterm nowadaysput in
practicedifferent peoplemeandifferent thingsby it. Its meaningalsovariesdependingon the
geographicscaleat whichit isapplied.

a. Diversityat the globalscale:At a globalscale biodiversitycanbe definedasthe indigenousplants,
animalsand habitatsfound in the different parts of the planet,togetherwith their naturalarrangement:
someareasof the globeare specesrich, somespeciespoor, andit isthis varietythat providesthe total
globalbiodiversity.Fromthis perspectivethe biodiversityof Scotlands fixedand cannotbe increased
(exceptthrough naturalimmigrationof specieshlthoughit canbe reduced,andalsorestoredif humans
havepreviouslyreducedit. Wherethe natural ecologicakcharacteristicof anareaof Scotlandsto be
relativelyspeciespoor, then this characteristiccontributesto the variety of globaldiversity;in this
instance any human activity to makeit more speciesrich will, in fact, be reducingthe biodiversityof
Scotland.

b. Synonymouswith W K sfedesR A @ S NHhwevegh@aboveis often not the definition of

biodiversityusedin commonparlance Insteadit is usedasshorthandto meanWHighspecieRA S NE A (& QX
with theaimof W6 A 2 R 0@ § NIS Niigthgio/in2rgasethe diversityof plants,animalsand habitats

in agivenarea. It canbe seenthat in someinstancesncreasinghe biodiversityat the locallevel(in the

senseof increasinghe diversityof speciesand habitats)candamagethe biodiversityat the globallevel

(in the senseof maintainingan| NBSratQralrelatively species/habitatpoor characteristics).

c. Synonymousvith Wy | iD&NI S NIhla thivd thgatingof the word, Wo A 2 R AigdffeNdsed i & Q
asasubstitutefor the previouslyusedterm Wy | @D@&NI&A S NBukthasinghgfDiEseWo A 2 RA GSNEBE A ( @
ob2 S O (iwhigh® dyfonymouswvith Wy | améisatior2 6 2SO0 A 3Sa Qo

Relevancedo conservationmanagement Toavoidconfusion particularlythe mindsetthat maximumor
highspeciesor habitat diversityis alwaysthe optimum nature conservatioraim, it is suggestedhat the
wordWo A 2 R AskbSIdbE rastriétedto referringto { O 2 { fplanfsRn@animalsin a globalcontext.
Inmanycasestheword W6 A 2 R Ac@hSeNdplacédby@he word W R A @ Sidv@xamplé fhie vague
phraseW 3 NJbén&fitg Blodiversityould be better expressedaisW 3 NJ-caningfeasethe diversityof
speciedINBa Sy G Qo

2.NATURAHERITAGE

Wh | IKIE\NAfmdardtBeGameasW o A 2 R Aadit: hldbalscale@he indigenousplants,animals
andhabitatsfoundin Scdland, togetherwith their naturalarrangement.

Relevanceo conservationmanagement Theterm shouldbe seenassynonymouswith the term
Wo A 2 R Awdeh tid@ldtteér & Wedat the globalscale althoughnote that it alsoincludesaspectsof
the abiotic environmentsuchasrocksandwater.

Fig.1.Thesouthsideof GlenCoe
illustratinga rangeof different
habitats.
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3.ECOSYSTEM

Theword W S O 2 & &koith&ndfor ecologicabystem)is often usedin termssuchas$he ecosystem

I LILINRY SO & NIBaMISSEQ? 4 R & 1 8 dg KnPortant, therefore, to be clearabout

how a givenecosystenis defined.In the uplands red deerare free-ranginganimalswhich, in the course

of aday,rangeacrossa variety of vegetationtypes.Thesevegetationtypes,often calledW K | 6 /Aadvé (G a Q>
beenclassifiedn variousways;someare small,only a metre or two acrosge.g.an uplandspring)
whereasotherscanbe smallor largein area(e.g.dry heath). Thisgivesriseto afundamentalissue:

shoubl eachvegetationtype be viewedasan ecosystenin its own right, orisW i £ 82 & @& theinvforeQ
deerrange?

Fig.2belowis a diagramof the vegetationpattern of GlenCoe(seeFig.1) an uplandsite with awide
rangeof different habitats.Apartfrom the steepestslopesandcliffs, the areais opento grazing
throughout.What here constitutesthe W S O 2 & @CGnéiafp¥o&Kvould be to treat everyidentified
plant communityasan ecosystenin its own right, anotherto seethe wholeglenasaWa @ a 1 SYQ®

Thereis probablyno objectiveanswerto this dilemmacit isfor usto reachcommonagreementWhere
deerareakeycomponent,it makessenseto viewthe ecosystenonthe scaleof deerrange,i.e.ona
scaleof kilometresrather than metres.In the exampleof GlenCoeg deerwill rangefrom the bottom of
the glento the top of the mountainridgesand henceit is sensiblefor the whole areato be seenasone
ecosystemthere isa case though,for the areasinaccessibléo deer,suchasthe woodlandon cliffs, to
be seenassmallecosystemsvithin this wider ecosystem.

Species-rich Livarwort-rich birch Arctic/alpine
grassland woods on cliffs J rarities

-

Relict Scots
pine

-
TALL FERN/ ACID J
GRASSLAND \ I

4 SPECIES-;
I RICH

WET HEATH "1 GRASS

Bracken

Gorge woodland

Chryas
heath

GLEN COE VEGETATION PATTERN {Suuth Side]

Diagrammatic, not to scale \

Mostly designated as 5551 & SAC ash/alm

woods on
James Fenton, August 2014 Alder cliffs
(first drawn March 2004) woodland

Fig.2.Thewhole assemblagat GlenCoeis bestconsideredasW i 882 a2 a i SYQ®
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Theapproachof seeingthe whole assemblagesan ecosystemis logical Thisis becausaf each

vegetationtype istreated asa different ecosystemthen, bearingin mind the numberandextent of

different vegetationtypesin Scotlandmanyof whichin anycaseintergrade),the whole processof
determiningthe ecosystemapproach hedth andserviceswill founderin complexity seeW C I @2 dzNJ 6 f S
I 2 ¥y R Apage®) yharethe impossibilityof all habitat typesbeingin favourableconditionis

discussed.

Therehaveto be somelimits setto the areacoveredby a givenecosystemput againthis will haveto be
acceptedpragmaticallypecauseboundarieswill in mostcasese arbitrary. Most often thesewill be
wherelargeareasof different vegetationtypesadjoin,e.g. moorlandand plantationforestry,or along
watersheds.

Relevancedo consevation management Thedefinition of a givenecosystermis of fundamental
importancebecausesuchstrongcredencds givento the conceptsof W i éc&ystent LILINE | OK QX
YS 02 AR G BIK KO 2 a4 2 % NIB NidaRasnivsI sensein the uplandsto usethe term

WS O 2 a asihé systeMat the landscapescale,.e.relatedto the deerrangeand containinga varied
rangeof habitats.

4. ECOSYSTEMPPROACH

Inthe exampleof GlenCoe(Fig 1&2) this approachwould meanlookingat the whole glenin the round.
In other uplandsites,it would likewisemeanlookingat all the habitatstogether, rather than prioritising
somehabitatsover others.Redandroe deerare key componentsof most Scottishterrestrial
ecosystemsandthe ecosystemapproachshoud recognisehe expectedimpactsof the presenceof
largeherbivores.

Ecosystemsanbe dynamicentities overlongtimescalesand cangothrough cyclicalchangesfor
examplein eastGlenAffric wherethe native pinewoodhasbeenshownto cyclewood-heah-wood
(Patersor2011)or throughlongterm successionathangese.g.woodlandto moorland.

Relevanceo conservationmanagement Takingan WS O 2 a & LS Rfleabgthét accounthasto
be takenof how the whole systemoperatesat alandscapescale jncludinglongterm cyclicaland
successionathangesn vegetationcomposition.SeealsoW C | @ 2 HzR.Y B A(thde?).y Q

5.ECOSYSTBNEALTH

Thisisrather avagueterm, but generallymeansthat all aspectsof an ecosystenare in balanceand
everythingisworkingasit W & K (itlabsRn@esve know how the ecosystenrshouldbe operating).

However,in practiceit canbe difficult to knowwhat it means:in the GlenCoeexample,if the relict
pinewoodis treated asa separateecosystermandis declining,it could be saidto be W pgbrK S | £ § KQ @
However if the whole vegetationassemblagés seenasone ecosystemthan a declinein one aspect

maybe part of a natural processandsonot indicate W LJ2K2SNJ fAfiokh€ @xamplemight be a heather
beetleattack on heathland:althoughduringthe attackthe heathercouldbe deemedunhealthy,it could

well in fact be part of a naturalprocessTheterm WS O 2 a R & I{i &Hake not into accountthe
dynamismin ecosystemse.g.alongterm successionathangefrom one vegetationtype to another.

Relevancdo conservationmanagement It is suggestederethat the term is not used,but insteada
term more focussecbn the context. Theterm Wy | (i flahctiohiig8 O 2 a & whicBas@mesllthe
naturalcomponentsare present,might be a better phraseto use.
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6. ECOSYSTEBERVICES

Thebenefitsto humansprovidedby ecosystemsln commonparlanceit isnormallyusedto meanthe
benefitsfrom ecosystemsomprisedof naturalor seminatural vegetationrather than artificial habitats
suchasintensivefarmlandor forestry. Oftenthe term is usedgenerally without definingthe
ecosystem/dn question.Thereis alargeliterature on the subject,but generallythe servicesare
classifiednto four categories:

1. Supporting(energy flow and nutrient cycling)

2. Provisioningfood and materialusedby humans)

3. Regulatingdminimisingimpactsharmfulto humans)

4. Culural (contributionto humanenjoyment).

Relevanceo conservationmanagement Theterm haswide credence particularlyin justifyingthe
conservatiorof naturalecosystemshowever,the ecosystenin questionneedsto be defined.It should
be noted that in someinstanceghe servicesattributed to uplandecosystemssuchasflood control,
erosioncontrol and carbonsequestrationare speculationand havenot beenobjectivelyverified.

7.NATURAPROCESSSES

Thesearethe processeshat take placewithin an ecosystenoutwith the influenceof humans.Theyare
principallyenergyflow (via photosynthesisgrazingofftake, respirationand decomposition) nutrient
cycling(carbon,nitrogen, phosphorusgtc.) andinter-speciescompetition. Thereare alsothe associated
climaticandgeomorphologicaprocessessuchascloudformation, precipitation,mountainbuilding
erosionanddeposition

Relevanceo conservationmanagement In naturalecosystemsi.e.oneswherethe indigenous
componentsare still present natural processesleterminethe direction of ecologicathange If we wish
to conservesuchnaturalecosystemshumansneedto stepbackfrom their own objectivesandlet
naturalprocesseslecidethe pattern of vegetationand speciesparticularlyin light of the uncertainty
associatedvith globalwarming.

8. BALANCEN balancewith habitats)

Anoft-statedphraseisin relation uplandmanagemenis that Heerwill be in balancewith their
habitat€QThisis a keyissuefrom a biodiversityperspectiveand henceit isfundamentalthat thereis
agreementon this. Theexampleof GlenCoein Fig.2showsthat within the rangeof a populationof red
deerthere maybe awide rangeof plant communities(habitats);in practicesomeof the plant
communitiesretain their highspeciediversitythrough grazingotherscanloseit by grazinglf anarea
of woodlandis expandingthen by definition, the areaof opengroundon whichthe treesare colonising
is decliningg andviceversa Suchdynamismin Scottishuplandecosystemsnakesit difficult to
determinewhatismeantby W o | t MThéi€s8eatbe resolvedin the GlenCoeexampleby viewing
the whole assemblag®f plant communitiesasone ecosystemwith changesn extent andspecies
compositionof a particularcommunitybeingseenaspart of a naturalflux: this couldbe calledtaking
the ecosystemapproach(page4).

Fig.3.Reddeer arethe mainprimaryconsumer
in the uplandsg a keystonespecies.
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Inrelationto deer,onewayto determinewhetherthe ecosystemisin balanceisto relate the amount
of plant productionin the ecosystento the expectedherbivorepopulation.A standardmodelusedin
ecologyisthat of trophic levels:at the lowestlevelisthe primary production,i.e.the biomassof plants
producedthrough photosynthesiswith energystoredaschemicalenergy Plantsare eatenby the
primaryconsumergherbivores)vhichthemselvesare eatenby the secondaryconsumergcarnivores);
in some food chainsthere canalsobe tertiary (andhigher)consumersAsa ule of thumb, only 10%o0f
the energypassesup to the nextlevel Thusfor example,n a givenarea,every100kgof plant material
producedannuallywill support10kgof herbivoresand 1 kgof carnivores Althougha generalisecand
simplifiedmodel,this trophic levelapproachcanbe appliedto the vegetationof uplandScotlandas
shownin Fig.4 whichindicatesa balancedecosystem Thedatacomesfrom varioussourceqsee

WYw S F Soulhe énd)a

Theplant productionfigure comesfrom whole ecosystenproductionstudiescarriedout at Moor House
NationalNature Reservén the northern Penninesn the 1970saspart of the InternationalBiological
ProgrammeThisindicatednet annualplant productionaveragedoverarangeof habitatsas635g dry
wt/m?yr, range491-868. Thisequatesto a photosyntheticefficiencyof 1%.,i.e. 1%of usablesolar
energyis convertedto biomassThestudysite is further souththan Scotlandalthoughat 550m hasa
similarrangeof uplandhabitats.In Fig.4,a conservativevalueof 500g dry wt/m ?yr hasbeenused.

7 wiolves

Carnivores 1% = 10% red deer eaten

Primary consumers
{herbivores) 109 78 red deer

[TT 11 [T 11 = 10% plant production eaten

Primary producers | plants) 100% Plant production
Lttt = 500 tonnes dry matter/sq km/fyr

Fig.4.Trophiclevelmodelfor uplandScotlanda balancedecosystem.

ThepublicationTheGrazingBehavour of LargeHerbivoresn the Uplandsgivesthe dailyfood intake of
red deer.Anaveragevalueof 1.75kgdry matter/day hasbeenused.Thisfigure givesa deerdensityof
78/sqkm assumindL0%of the plant productionpassego the primaryconsumersThisisa
simplificationin that it assumeghat red deerare the only suchconsumerwhereasin practicethere will
be others,both vertebrateandinvertebrate.Howeverit doesgivean order of magnitudeindicationof
the deercarryingcapacity whichin practicewill varydependingon the proportion and palatabilityof
the actualvegetationtypespresentaswell asthe presenceof other herbivores.

Thesamemethodindicatesa carryingcapacityof 131blackfacesheep,23 Highlandcowsor 1,000
mountainhares;volescanalsobe animportant herbivorebut are not considerechere. Thesheepfigure
equateswell with StKildastudieswherethe smallSoaysheepin anunmanagedcandunpredated
environmenthavea varyingdensityof 100-300/sq km.

Fig.5showshow the trophic levelswould look, based on similarassumptionsywhen deerdensityis
within the range4-8 /sq km, the levelwhichisrecommendedor tree regeneration. Theorder of
magnitudedifferencebetweenthe herbivoredensityof Fig.4and Fig.5is onereasonwhy it is sodifficult
(andunrealistic)to keepdeernumberslow. Thisisanunbalancedecosystem

Primaryconsumers
(herbivores) 1%

Primary producers (plants) 100%
AN T N Y Y

4-8 red deer
=0.5-1% plant production eaten

Plant production
= 500 tonnes dry matter/sq km/yr

Fig.5. Trophic level model for upland Scotland-8tréd deer/sq km: an unbalanced ecosystem
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ThepublicationA HighlandDeerHerdand its Management(Milner et al 2002)lookingat the Letterewe
Estatetakesa similarapproach althoughtheir calculationsndicatea significantlylower ecological
carryingcapacityof deerthan the abovefigures:

a h aabidelpredictsX that, in the absenceof culling,the total populationsizewould stabiliseat
X 15.817.6deer/sgkm X Theannualvegetationofftake by the simulatedpopulationwould be
upto 15%or LINR R dz(pp.21285y. ¢

Thisdiscrepancymayreflectthe useof a different methodologyand/or the lackof enoughdetailed
studiesof the productivity of nativevegetationin uplandScotlandmore studiesare needed.However
the key point isthat the abovecalculationsandthe Letterewestudyshowthat the ecologicakarrying
capacityof deeris significantly higherthan that whichwill allowtreesto be becomedominant. Toquote
the Letterewestudyagain,whichmodelleddifferent red deercull options:

G !y Rd&hMigh cull options, the averagedensityis sufficientlylow that there maybe
opportunities for the naturalregenerationof treesin somelocalisedareas.However,average
densitiesof 6.5deer/sqkm and 8 deer/sqkm would still be considerechighfor X tree
regeneration.Furthermore the aggregatiorof deeron low groundduringwinter mears
wintering densitiesalongthe shoreof LochMareewill be far higherthan theseaverages.
Furthermore heavygrazingof grasslandalongthe woodlandmarginsin all seasonss likely to
limit the potential for regenerationin the oakg 2 2 Rt I(pp.R1D,D%214)

Infactin this locationthe landscapéhasbeenlargelyopenfor millennia[¥ OBRE yearsBefore
Presen€)1950}:

G ! NZEldmhRareefragmentation[of pinewood]beganasearlyasc. 7400cal BP(Birks1972)
andbecamemore rapid aroundc. 4900 cal BP.Pinuspercentagesemainsimilarto the top of the
core[i.e. modernpinewooddistribution] suggestingnly minor changesafter (i K I (Bateéson
2011,p.58)

FHg.6. TheLettereweEstateshowingthe woodlandsalongthe shoreof LochMaree.
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It hasbeenarguedthat exterminationof the wolf in Scotlandchasresultedin deer populationlevels
higherthan a naturallevel.Estimatedwolf figuresare givenin Fig.4,basedon an averagedaily meat
consumptionof 5.53kg/day (referencedndicatearange2.77-10.4kg/day) and 65%water content of
the meat. Fig.4alsoindicatesthat the presenceof wolvesamongstunmanageded deerwould not
bringthe densitydownto the 4-8/sq km neededin uplandScotlando allowtreesto flourish.However,
woodlanddecinedin Scotlandduringthe centurieswhenwolveswere present:this showsthat the
reintroductionof wolvesto Scotlandwill not resultin the generalrecolonisationof the landscapéyy
trees,althoughit mayhavesomelocalisedeffect throughdeerdisturbance.Currentlythe role of wolves
istakenby stalkingandculling.

Thissituationof largeherbivoreskeepingthe landscapeopenoccursin other parts of the world. For
example the environmentalhistorianKaplan(quotedin New Scientist, 16 November2013,p.37),based
atGenevd Yy A @S Matithtéfér BrivironmentalSciencesaysthat removalof largeanimalspeciesy
humanshashadeffectson the landscapehat are apparentalmosteverywhere:

a llot of landwould be semiopen, kept partly openby thesebig herdsof grazersand browsers
and predators.It isimportantto keepin mind that landscapds alsoshapedby animals.These
giantherdsof bisonwould be tramplingdown little treesandkeepingthe landscape? LISy ® £

Onasimilartheme, lanMacleod,managerof the HebrideanMink Project statesin relationto predation
(quotedin TheHerald 5 February2014,p.10):

& ¢ #fportant factorsarethe climateandfood available If youlookedat the savannalof Africa
andsawa herd of 10,000wildebeestwalkingacrossandin the foregroundthere wasa pride of
lions,youwould instinctivelyrecognisethe lionscannotcontrol thesenumbers.L {ig€assand
waterthatdod K I (i & ¢

Theauthorsof the LettereweStudysaythe same:

& h @gsalxihgs a controversiaterm ... Its precisedefinition is dependenton management
objectives... Overgrazings not generallyappliedto naturalecosystemsevenunderheavy
grazingpressure pbecausewild herbivoresare regulatedby their food supply duringthe
unfavourableseason.. Forexample there is no evidenceof habitat degradationon StKildaor
the North Blockof Rumwhere herbivorepopulationsare naturallyNB 3 dzf (p.81$ R ® £

It shouldbe noted that in someareasof Scotlandwoodland canexpandevenunderhighgrazingevels;
theseare coastalareasin Argyllwherethe richer soilsallowsthorny shrubssuchassloe,hawthornand
brambleto grow, which protect youngtreesfrom grazing At Burgon Mull, for example ashtreescan
be seenregeneratingn sloescrubin spite of grazingby sheep,red deer,cattle andferal goats.These
situationsrepresentthe woodlandregenerationmodelapplicableto temperate Europesuggestedy
FransVera(2000).

Relevanceo conservationmanagement In summary highnumbersof red deerare no indicatorof an
ecosystenout of balance but reflect the amountof grazingavailable Note that evenat, say,78 deer
persgkm (Fig.4) one hectarewill be providinggrazingfor lessthan onered deer. Theabsenceof trees
doesnot meanthat the wider ecosystermris out of balance.

Abalancedecosystentanbe equatedto aWy | (i flahtiohirigh O 2 a & deiwBeredatural
processesleterminethe directionof ecologicathangeIn sucha system humansneedto stepback
from their own objectivesandlet nature decidethe pattern of vegetationandspecies.
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Fig7. Isolatedwoodlandcanbe a characteristic
of abalancedecosystem.

If in agivenlocationit ischosenfor managementeasongo keepthe deernumbersbelowthe
ecologicakarryingcapacity then anydeerpopulationfigure chosenwill be arbitraryin the sensethere
is no objectiveecologicajustificationfor it: different grazingevelscanresultin different vegetation
typesandif the grazingevelis kept artificially low, it canbe an arbitrary decisionasto whichvegetation
type to aimfor. Howeverthere maybe validreasongelatedto the managemenbbjectivesof the
locationin question,e.g.forestry or agriculture:thesewill needto be clearlystatedandjustified.

9. FAVOURABLEONDITION

Protectedsites are designatedor nature conservatiorbecausehey possesdeatures(i.e. plants,
animalsand/or habitats)deemedto be important for Scotland Therelevantfeaturesfor a givensite are
termedthe Wy 2 (T FIA (Sa@NeBateOf thesenotified featuresis assessedisinga standardised
procesof WO 2 Y Rigsésdniffsee\@ommonStandardss 2 y A (i antide JomtNature
ConservatiorCommitteewebsitefor the methodology] Asthe statutory agencyresponsibleor nature
conservation ScottishNaturalHeritage(SNH hasanaimthat the notified featuresin designatedsites
beinWT I @2 0AY¥ R ushbRayd@rdisedneasuresi.e. their conditionis stableor improving.

Thisapproachlooksseparatelyat eachspecieor habitat within a site; for example jin the diagramof
GlenCoe(Fig.2)xhe conditionof everyhabitatillustratedwill be studied(if that habitatis on the list of
notified features).Howeverthis approachassumestatic ecosystermand doesnot allowfor natural
changedetweendifferent habitat types.

It alsobringsin alegalmindsetthat rarely makessersein ecologicaterms:in the exampleof GlenCoe
(Fig.2)becausamostof the areahasbeenformally designatedasa Siteof SpecialScientificinterest
(SSSlandalsoa SpeciaAreaof Conservatio{SAGunderthe ECHabitatsDirective,SNHseesitself as
havinga legalobligationto keepthe notified featuresin W ¥ | @ 2 Q¥ R Xlilivigeyth@ ECHabitats
Directiveidentifiessome,but not all, of the habitatsasimportantin Europearterms. Thisapproachhas
astrengthin that it simplifiescomplexecosystemsbreakingthem into their individualunits. Butit also
hasmanyweaknessest assumegcosystemsre staticanddoesnot allow for longterm changesit
givesimportanceto somehabitatsoverothersbasedon legislationwhich in the caseof the Habitats
Directiveis 30 yearsold: this fossiliseghe ecologicaunderstandingof a now distanteraand doesnot
allow for new thinkingandapproachesboutthe conservatiorof{ O 2 {i fuplafide€bdystemsndthe
importanceof different habitats.

Howeverit shouldbe noted that the ECHabitatsDirectiverefersto aK I 6 A @ F |{i @Aczhknéatfios
a i | dotda¥) @2 OAY R XtlieEGsynOr¥ concernedaboutthe state of the habitat acrossts
range,not at particularsites¢ a declineat one site might be balancedby anincreaseat anothersite.
Howeverthis approachsuffersfrom the sameweaknesf assuminghat the ecologyof upland
Scotlands static,and of givinggreaterpriority to somehabitatsover others:the needto keepwhat we
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haverather than allow naturalchange Theapproachcanresultin ecosystembeingpermanentlyout of
balance particularlyif environmentalconditionschangelt couldbe arguedthat it doesnot take the
Wcosystemapproactilpages).

The approachalsosuffersfrom the weaknesghat significantareasof habitatsrecognisecasimportant
underthe HabitatsDirectiveare locatedoutwith designatedsites.Designatingparticularsitesas

important (SSSland SACsagainsimplifiesthe processof nature conservationn that effort canbe
focussedn thesesitesrather than the whole landscapeButlookedat objectively habitatsare no
respectersof boundariesandwhetheranimportant habitat occurswithin or without an SSSI/SAwIll

not affectits Europearimportance:indeed,sitesoutwith SSSishouldcontributetothe K I 6 A G G Q&
favourableconservatiorstatus.

Fig.8.1t is suggestedhat Ya¥ourableconditiontshouldapplyto the landscapeasa whole and
not be basedon the mostsensitivehabitat. In the picture above,it makeslittle ecological
sensefor the grazingevelto be determinedby that necessaryor the isolatedtreesto
regenerate.

TheW T | @2 OAY R Aiprodckadptedby SNHandthe restof the UK, doessimplifymattersin
that it is standardisedand henceeasyto undertake.Howeveruplandecosystemsre infinitely variable
andsucha standardisedhpproachcanbe usedto avoidthe complexityof understandinghe detail of a
givenarea.Theapproachalsousesmeasurementsakenat a snapshotof time to determinelongterm
ecologicatrends.Howeverexperiencesuggestshat this is rarely a straightforwardexercisedetailed
photographicmonitoring of heavilygrazedheatheroverten yearsundertakenby the authoron the
island of Cannaon behalfof the National Trustfor Scotlandfor example did not giveenoughtime to
determinewhetherthe areaof heatherwasstatic,decliningor expanding AndMilner et al (2002)state
in relationto the LettereweEstate:

& ¢ Mrfpactcategoriesusedin these[habitat condition] assessmenthavenot beenequatedto
actualtrendsin parameterssuchasheathercover,heightor growth rate, makingthe
interpretation of condition surveysvery subjective In addition, the qualifying criteriafor high,
moderateor low grazingimpactcategoriesdo not reflect well whether heatheris declining static
or increasingFurthermore this method hasneverbeencalibratedin wet heath or blanketbog
habitatsandthe calibrationof dry heath maynot be applicableto areasoutsidenorth-east

{ O2 G f(Pp.1BRR D¢
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Thisisreiteratedin the SNHCommissionedreportNo. 402 (Hollandet al 2010):

& C AsBudlidhaveshownthat the responseof uplandvegetationto changesn grazing
managemenisnot alwaysLINS RA Ol | 6 f Sdé

The statutory agenciesandindeedthe conservatiorNGOgenerally needto reviewtheir whole
approachto how legislationis interpreted andhowthe useof W ¥ | @ 2 OAY R kelategofi®R
naturalecologicadynamicsof the whole ecosystem.

Theweaknessesfthe WT | @ 2 OAY R &iprodckhayein fact beenrealisedby SNHn their
CommissionedReportNo. 402 Developingguidancefor managingextensiveuplandgrazingwhere
habitats havediffering requirementgHollandet al 2010):

a Isingleuplandmanagemenunit will often containhabitat typesthat require very different
grazingevels.If there are habitatsin the sameland managemenunit that require very different
grazingpressuresand are accessibleéo grazinganimalsthen a conflictmight arise(p.69).

& { 2 NaBitattypesrequireverylow levelsof grazing(e.g. montanewillow scrub),or little or no
grazingat all (e.g.tall herbs),to be in favourableconditionwhereasothersrequire moderateto
highlevelsof grazing(e.g.calcareougrassland)Therequirementsof the other feature typeslie
somewherebetweentheseextremes(p.68).

& 2 K 8egfelopingmanagemenplansthe mostimportant thing is the settingof clearobjectives
for the site. It maybe hardto devisea managementegimethat will maintainall the habitatsin
favourablecondition.In thesesituationssomecompromisemay be requiredwith priority givento
one or more features.Thiswill haveto be doneon asite by sitebasiso LIPT y 0 © ¢

Thisillustrates the point that choosinga grazingevellower than the carryingcapacityof the wider
ecosystemwill be arbitrary, dependingon the priority givento a givenfeature, rather than
consideratiorof how the whole ecosystenoperates(the W' S O 2 ale LIS OK Q

In practice,at designatedsitesandin the uplandlandscapegenerally SNHgivespriority to woodland
overother habitats.Forexample at the LochHope SSSihe conservatiorobjectivesfor the upland
birchwoodsare givenin MacKenziek Clifford (2010:

& ¢ riicipalconservatiorobjectivesfor the BenHopeSSShvoodlandsareto ensurethat there
is a continuouspresenceof maturetreesacrosshe majority of the site andthat the biodiversity
of the habitatis maintainedin afavourablecondition.In order to carryout theseobjectives
sufficientestablishedegenerationof all the relevanttree and shrubspecieamustbe distributed
acrosshe threewoodlando f 2 O] a ® ¢

Thisillustratesalooseuseof the word W6 A 2 R A peSuddabhyia tRigzdnhtextit meansW (i ¢u®ent
diversityof plantsof andl y" A Y Hoivév€Xthie objectiveitself needsto be questioned:birchwoodsare
dynamicentitieswith episodicregenerationat the woodlandedge(Fig.9) andthey canexpandor die
out at agivenlocation.Often there isa smallungrazedcore areaof woodlandon a cliff or steepslope,
from whichwoodlandcanexpandif conditionsare favourable(Fenton1985):the objectiveof
maintainingthe currentgeographicaireaof wood doesnot take accountof this dynanismor of the
functioningof the wider ecosystemThesituationat the LochHopeSSSk very similarto that at the
ArdvarWoodsSSS(seeBeck2009).
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Fig.9 Birchwoodggenerallyshowepisodicregenerationat the edgeof the mature wood.
Thiscanresultin the woodsmovingaroundthe landscapeWoodscandie out if conditions
areneverfavourablefor regeneration.

Researclalsoindicatesthat native pinewoodmovesaroundthe landscapein manycasesdeclining
eventuallyto extinction.Forexample Paterson(2011,pp.60-1) states:

& !smallpopulation[of pinewood],in constantflux, hasremainedon RannochMooronW i K S
extremewest of the areaof Pinedominancein the GrampianY 2 dzy (i | A y & oweé1981,1 S NJ
page475).At the Rannochand CorrourStationsand Kingshousaites,Pinusdisappearedy the
mid-Holocene probablyasa resultof increasinglywet conditionsand competitionfrom Alnus
(WalkerandLowem oy MU P €

Undoubtedlydeercandamagewoodlandhabitatsthrough preventingregenerationbut this damageis
merelya natural processwithin the wider ecosystem.

LochHopeSSSk anexampleof where priority is givento woodlandover other habitats,whichappears

to be the casein most SSSl&/here the wood is a notified feature. However to ensurewoodlands

remainin situ without fencingmeansthat the whole ecosystenhasto be put out of balanceto achieve

this (seeW. | f Ipagéd)X dughreductionof grazingo that significantlybelowthe ecological
carryingcapacity.Thiscanbe difficult, if not impossibleto achievein the longterm. Atthe BenHope

SSShsat manyothers,there hasbeensomebirchregenerationin recentyears,soit is not asthough
woodlandis goingto die out compktely from the locality: determininghow muchwoodlandisW S y 2 dz3 K Q
isarbitrary.

Relevanceo conservationmanagement W C | @ 2 GrRY/ B fstbdldngafthe conditionof the
wider ecosystemand shouldnot be determinedby the conditionof the habitatmog sensitiveto
grazingj.e.woodlandandmontanescrub.There needsto be anextensivereview of the ecological
validity of the whole W ¥ | @ 2 OAY R ipiodckivilen appliedat the landscapescalein the
uplands
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10. APPROPRIAMEGETATIOBIOVER

Anecosystenin balance(seeW . | f ,IpageB3)SMl havealevelof grazingdeterminedprincipallyby the
ecologicakarryingcapacityof the vegetation.Theresultantpattern of vegetationwill be the

Wl LILINPobéNdAothér &ddds, the appropriatevegettion coveris determinedby the naturalfactors
of climate,soils,grazingjnter-speciescompetitionand chance.

If an ecosystenwhere natural processeslominateis not the one beingsought,thenthe WI LILINE LINA | § S
vegetationO 2 v@lINiExhe one that fulfils the agreedmanagemenbbjectives(e.g.the retention of
woodlandor speciesrich grassland)ywhichmayor maynot be underlainby statutory requirements.

Relevanceo conservationmanagement Thereneedsto be a changeof mindsetfrom What habitats
do we wantQo What habitatswould we expectin a naturallyfunctioningecosystemsdiscussed
under¥ C | @2 HzBY R A(thde®)yt Rimportantto note that the statutory requirements or at
leasthow they are currently interpreted, maynot be in keepingwith the naturalcharacteristicof the
wider ecosystemin this caseit will difficult to achieveand sustainthe desiredvegetationcoveroverthe
long-term.

11. APPROPRIATEEVEOFGRAZINGNDTRAMPLING

Thismeansmaintainingthe grazingand tramplinglevelswithin arangethat will maintainthe
appropriatevegetationcover.

Relevancdo conservationmanagement If the W | LILINeghtdtionQ £ Gdd st reflect the
natural characteristicof the area,then it will be difficult to sustainoverthe longtermthe W LILINR LINR I G S
levelof grazingandtrampling.

12. IMPACT®FDEERONTHEENVIRONMENT

Redandroe deerareanintegralpartof{ O 2 (i tbiodiv&$kyBydefinition, anygrazinganimalis
goingto impacton the plantsit eats andthe groundit walksover.

Thedistribution andforagingactivity of red deerare affectedby anumberof factors,the resultof
whichisthat they arelikelyto be unequallydistributed acrosshe landscapeThepalatabilityof
vegetationis a keydeterminant. Researclon Rum,for example,illustratesthe areaof W 3 NR&eAHQ
grasslandn better soils)hasa majorinfluenceon the overalldeer population.Inthe Cairngormst is

the areasunderlainby the baserich soilswhichhavethe highes grazingmpact:

& ¢ K&inconcentrationsof moderateto heavyand heavyimpactswere on the vegetationof the
baserich Moinianand Dalradianrockssurroundingthe acidgranitecorein UpperDeeside Geldie
Burn,GlenQuoich,Gleannant-SlugainGlenFeshie,Pityoulish,DorbackBurn-Braesof
Abernethy,Inchrory,CraigLeekandGlen/ f dzy{HoSsfiekd 2009).

Howevergrazingof theseareaswill help maintainboth the vasculamplant diversityandthe fertility of
the soilthrough enhancecdhutrient cycling and keepingthe pH highenoughto allow earthwormsto
thrive (resultingin mixed,W Y dgbilsr&her than unmixed¥ Y Zsdil¥2hat dominatemostof the uplands
andwhere nutrient cycling,and hencesoilfertility, islimited).

In additionto the quality of the forage,red deer distributionis alsoaffectedby time of day (diurnal
migration),weather(shelteredareasbeingfavoured),snowcover,disturbanceby humans(whetherby
walkersor stalkers) biting insects sexualbehaviour(e.g.differential grazingby stagsand hinds,
movementof youngmales)andhabit (hefting).Henceit isto be expectedthat the impactof deermay
well be concentratedin someareas,with low impactsin other areas.
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a h gfeaswheresheephavebeenremovedred deernumbersare likelyto increaseasa result of
the increasen availableherbage reducedcompetitionfrom grazinglivestockandlower levelsof
disturbance. Theseincreasesn red deermayin part compensatedor the lossof livestock;
howeverthere are differencesin the foragingbehaviourof sheepanddeerandtheir numbers
andgeographicadistribution are likelyto be muchmore variableboth seasonallyand annually
0 LJ® 1(Holladét al 2010)

Fig.10 Deernumberscanincreasef sheepnumbersgo down. Numbers
will primarily be determinedby food availabilityin winter/early spring.

Hencethe presenceof W K & Y K Jlar@dsislikelyto be a naturalfeature of the wider ecosystem:
aimingfor low impacteverywhereis likelyto be goingagainstthe natural characteristicandresultin an
ecosystenout of balance(seeW . | f ,lpaged)S Q

Deer,of course,jmpacton the distribution of trees:seeW . | { angWSIQD 2 QrRY R KoBfirhef Q
discussiorof this topic. Howeverthe absenceof treesover muchof the Highlandandscapeppearsto
havebeenbroughtaboutby naturalcausesForexamplePaterson(2011,pp.589) states:

a Lcgtreareas|of pinewood],woodlandis subjectto fragmentationfrom asearlyasc. 7500cal
BP;fragmentationis diachronousandis believedto havebeenearliestin the west(Tipping1994,
Huntleyet al. 1997).Humanactivity is sometimesmplicatedin woodlandfragmentationbut is
more often cited asreinforcingthe effectsof a maritime climatepreferentiallyaffectingPinus
dominatedwoodlandsX Onlyin Speysidés humanactivity thoughtto initiate disintegration.

& Lwgst GlenAffric, Pinusbeganto declineat c. 4000cal BPwith woodlandcontinuingto
fragmentuntil c. 2000cal BP(Davies2003aand b, Shaw2006),by whichtime the valleyconsisted
ofthe WI LILJI Mdhgfandusireelesst |y R ds@dntbhddypDavie2003b,page75).

G ! NIoRP@usdt GeldieLodge[Mar LodgeEstate]is undatedbut occursbefore c. 7550cal BP.
Woodlandis alwaysmore open; Pinusis co-dominantwith Betula,showingaffinity with other
peripheralareas.Pinuswoodlandfragmentsat all Mar Lodgesitesfrom c. 3900cal BP,
disappearingrom GeldieLodgeby c. 2800cal BPand White Bridgeby c. 1900calBP.Calluna
replacesPinusasthe dominantspeciesat all three sites.Thedisappearancef Pinusis thought to
relateto regionalclimaticchangetowardwetter O2 Y RA G A 2 Yy & ® ¢

EnvironmentahistorianssuchasPatersongenerallyiew vegetationchangeasbeingcausedoy
changingclimaticconditionsandrarelymentionthe role of animalswhichis surprisingconsideringhat
red deerare one of the determinantsof woodlandsurvivalin Scotlandoday. HoweverSvenning2002)
hasreviewedthe openlandscape®f temperate Europeand concludedthat the openingup of the
landscapei.e. areductionof tree cover,is a naturalprocesso be expectedat this stageof a post
glacialera:

14



A Reviewof the FavourableConditionApproachin Relationto Grazingand CarbonStorage

& + S 3 S ddvelopraeyitduringthe precedingpre-Holocenejinterglacials.. suggestshat open
woodlandor evenheathvegetationcandevelopon nutrient-poor soils.Numerousinterglacials
showexpandingNAP[non-arborealpollen] percentages.. Thisdevelopmentisinterpreted as
causedby acid,infertile soil conditionsand perhgpsincreasingainfall... Theability of large
herbivoresto openup the vegetationwould probablyalsobe strongeron poor soils."

Akeypointisthat bringingwoodlandbackto theseopenlandscapegsppearsto be goingagainstthe
naturalprocessesincdudinggrazingwhichhasresultedin a generallyunwoodedlandscapeThe
absenceof trees,togetherwith the impactof deer, canbe seenasa natural characteristioof the
ecosystem.

Deerthemselvesare a componentof the natural heritageandjust by eatinganyplantwill WA Y Ldh O (i Q
other aspectsf the natural heritage:

& 5 S O wikethgf @&erhavehadanegativeimpactonthe Wy | (Kd3\NNA fdepeBdSoR2 v S Q &
definition of naturalheritage.Therewould certainlybe moretreesin alandscapehat had
neitherdeernora K S S LBXitthe@ekisting relativelybare, Highlandandscapdsthe Wy | (i dzNJ- £
K S NJ thdt hdbeenpassedetweengenerationsor severalO S y i dZMin& ét & 2002,

p.139)

Thehabitatimpactassessmenaipproach(site conditionmonitoring)of SNHhasrarelyfound deer
causinghighimpacton the habiats presentin uplandlandscapesExamplesre givenbelow:

FromSNHCommissione®eport322 (Horsfield2009)
CairngormsCoreArea: TheCairngormsCoreAreawasfoundto be generallynot heavily
impacted;almost74%o0f 3,9030.25km squareswere assessedslight or light to moderate
impact,with 15%moderateor light to heavy,while there were only about 11%o0f squares
assesse@dsmoderateto heavyor heavyo LJ® Gen&rably heavygrazingandtramplingimpacts,
wherethe habitatswere likelyto sufferdamageand deterioration,were localised(p.ii).

Fig.11 Partof the Cairngormsorearea.
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