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The novel eecosystentoncepthasemergedin responseto the increasing prevalenceof
modified ecesystemsTraditional conservationand restoration strategieshavebeendeemed
inadequateto guide the management ofecosystemshat are the product of anthropogenic
environmental changeand haveno “natural” analogs. Opinions about novelecosystemsre
currently divided betweenthosewho embracethe flexibility offered by the conceptand
thosewho,seeit/‘as ashift toward the abandonmentof traditional strategies However,the
debateis missing a key element: recognition that all conservationdecisionsare socially
constructedand that the conceptof novelecosystemss most practicable within a decision
or management context. Management afovel ecosystemshould be framed in sucha
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context, and the conceptevaluated forits capacityto meetsocial,ecological and economic
objectives.
Front Ecol Environ2018;

In anutshell:

e Thenovelecosystentonceptdescribesnodified naturabystemgshat havecrossed
irreversiblesocioecologicathresholddueto humaninduced environmental change

e Critics of this concepffearit will nullify effortsto conservebiodiversity, and consideit
unnecessargecaus@cologicalrestoratiorprovidesmanagemendptionsfor modified
ecosystemsn contrastproponents conterttiatit broadens thepossibilitiesfor
conservatiorfeg by valung degradecekcosystemnys

e Becausall approachet conservationincludingthosethatinvolve novelecosystemsre
valuesbaseddecisiongertainingto themanagemendf modified ecosystemare
embeddedh asocialcontext

¢ To help inform the management of noeebsystemswve propose a vaksbaseddecision
processpne that accountsr site-specificvariation

As moreof'theEarthbecomesnodified by humans aras“natural’ areasncreasinglybecome
unrecogniablein relationto thesystemgaheyreplace(Radeloffetal. 2015), debatbasemerged
around theilabeling dfuchsystemsas“novel ecosystems{Murciaetal. 2014; Radelofét al.
2015;Miller andBestelmeyef016).Sincethe 1930sseverakerms havebeenusedto describe
modified systemgTansleyl1935), including “anthropogenarosystenis “no-analog
communities”, “synthetic or emergirggosystems”and “spontaneous vegetatiofruitt etal.
2015).Regardlessf terminology, highly modifie@cosystemslo exist(Chapin andtarfield
1997; Hobbsetal. 2006;Collier 2015) andvhentraditionalconservation objectivesanno
longer beachievedit is imperativeto find anaccepable managemerframeworkwithin which
conservation decisiomakerscancommunicateind develop newnanagemergtrategies

A novelecosystenis a “systemof abiotic, biotic, andsocialcomponentgandtheir
interactions}hat, by virtue of humaninfluence differs from thosethatprevailedhistorically”
(Hobbset al. 2013).Critics claim thatthis concepts ill -defined,may promotelaissezfaire

attitudesto conservation ancestorationfMurciaetal. 2014; Higgs 2017), and unnecessary,
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becausecologicalrestoratioralreadyaccountdor modifiedecosystemg§Egan2006;Simberloff
2015). Conversely, proponentstbé novelecosystentoncepimaintainthatit addresseaneed
to manageecosystemshat have irrevocablgrossedsocial-ecological threshold® the point
wheretraditionalecologicalrestoratioframeworkscanno longeraccommodat¢hem (Hobb®t
al. 2013; Higgs 2017 gndthatit givesconservatiorvalueto anthropogenicallynodified
systemghat could otherwise #ismissedr overlookeqMarris etal. 2013).Forexample,
Miller andBestelmeye(2016)sawthe novelecosystentonceptasaway to nameaclassof
ecosystenthathas naistoricalanalog but without the negative connotations oftédine
“degraded’ For acritical discussion of thesksand benefits of the novetosystentonceptsee
Marris etals (2013),Murciaetal. (2014), ancCollier (2015).

In thedebateon novelecosystemsa crucialaspecis missing:thattheconcepis asocial
constructAs asocialconstructlike all conservatiomecisionsmanagement decisions about
novelecosystem&inge orbiodiversityconservation valudseld by individuals andociety
Thesevaluesareprinciples preferencesandvirtuesassociateavith aquality of relationship
with nature(€hanet al. 2016).Usingsciencealoneto understand complexcological
interactionsandentities,by reducing theno the sunof their parts,cannot inform the
acceptabilityof “novelty” within naturalecosystemso decisionmakers(Seastedétal. 2008).
Studying.ecological componentsuchasnovelspeciesassemblageandinteractionsalong
with ecologicalprocesses improvesan understanding dhem(Holling 1996), buthow well
ecologicalnoveltyis tolerateds basedon individual and saal values(lvesand Kendal 2014).

Here;we highlight thesocialcontext angrocessethatshapemanagemerdecisiors
about novekeosystemsGiventhesocialdimensions of the novekosystentonceptwe
proposethatit needgo beanalyzedhrough amoreinclusivelens —specifically,using a deision
analysigperspectivehataccountgor human valesandtheir socialcontexts Phillips (1989)
describeddecisionanalysisasaway of thinkingthatintegrateslifferentviewpoints on a
problem, generatinmtuitions andan overview ofperspectivesDecisionanalysiss notdesigned
to replacethejudgment uponvhich decisions dependnsteadit provides drameworkthat
helps decisioamakersarticulateandclarify their reasoning (Goodwin and Wright 2017 his
decision analysis perspective builds on existing frameworks that contityueling
management optiorfer modifiedlandscapegHobbset al. 2014;Morseetal. 2014;Truitt et al.
2015;Miller andBestelmeyef016).We demonstratéow usingdecisionanalyticscanadvance
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the novelecosystendebate by prompting consideration ajraaterangeof socicecological
objectivesandmanagemerdalternativegor modifiedecosystems

The novel ecosystentoncept

Similar to theconceptof biodiversity conservatio(Morar et al. 2015),biodiversityoffsetting
(Coralieetal. 2015),ecosystenservicegBarnaudand Antona 2014), anéstorationecology
(Hobbs2004);the “novelcosysterhconceptwascoined andssignecollectiveattributes
beforeempiricalresearchdefinedit. Eachof theseconcepts wasbornefrom crisis-oriented
disciplines(suchasconservation biologin reactionto biodiversityloss)within which action
neededo betakenbeforeall thefactswereknown (Soule 1985)[he collectivedecisionghat
weremadeduringthe development othesetermswerefundamentdy a manifestatiorof human
values(KareivaandMarvier 2012).

The concept of the novelcosystenhasbeendefined buis still a subject of contentious
debate (Hobbst al. 2014;Morseetal. 2014;Collier 2015). B2cause=cosystemarenaturallyin
a constanstateof flux, determiningoaselinesgainstwhich to assesgcosystenstatesand
thereforethe degree of novelty thatill beallowedfor in a management conteig,not
straightforwardHolling 1996;RohwerandMarris 2016).Selectingamanagemertargetfrom a
range ofhistorical benchmarks drajectoriess a decision abowvhatis technicallyfeasible(in
termsof asite’secology)andwhatis culturally accepable(Collier 2014).At thesametime, it is
difficult toidentify whether anadvhenasystemhascrossedathresholdo the pointwhereit is no
longer responsivo traditionalrestoratiorstrategiegHarriset al. 2006; Balagueetal. 2014).
Miller andBestelmeye(2016) suggestthatthereversibility of ecological thresholdsay often
depend omostand public supporfot justecologicalknowledge. Another kegispecthat
defines noveecosystemss theability of asystemto selfperpetuate without intensive human
management (Hoblet al. 2013).However,labeling asystemasself-organizingis subjective
(Morseetal..2014). Lundholm (2015) conteadithatevenhumanengineere@cosystemssuch
asgreenroofs;show spontaneouws/namics,ncluding uncontrolled ounexpectegpecies
colonizations.anthteractionsResolution othesetensions cannot kechievedhroughscience
alone butwill requireconsideratiorof their socialcontext.

Current perceptions of novetosystemsand how theyrevalued by conservation
decisionmakersarereflectedin avariety of cultural andsocialcontextshatsurround
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conservation movemenits theUS andEurope(Panell). Thelegacyof thesedivergent
movementss evidentin their differentapproachet envronmentalmanagemengswell asin
their perceptions of botmodified and novekcosysters. Within theUS model,whereecological
restoratiorandconservatiormbjectivesaim to re-establishecosystemghatwerepresentbefore
Europearsettlementecological noveltyvithin highly modifiedecosystems commonly not
embracedEgan2006). Under the Europeamodel,novelecosystemarenotexplicitly
consideredTheselandscapes havensubjecto longtermagriculturaland industrial change.
A commonaimis to returnecosystemso a pre-industriastate(mid-19th century),not pre-
agriculturalsettlementWhitedetal. 2005).Herg biodiversityconservationncludesprotecting
andactivelymanagingsystemstateghatwould be considered novedcosystemsinder thdJS
model,suchashedgerows and agricultunaildflower meadowgHaladaet al. 2011).In the
European landscape, recognizing modern ngpetiesassemblageequiresanuanced
ecologicalandsocialunderstandingvith respecto whatcould becategorizeds novel
ecosystenmaselins. This variationin approachet how novelecosystemareviewed
highlightsthesacialconstruction othe novelecosystentoncept. Abelief (which “nature”
should beconserved)s consideredocially constructed isocietieghathold thesameknowledge
(ecologicalfactsandinformation) arrive at differentandincompatiblebeliefsbecausef
divergingsocialvalues(the preferredtype of nature) (Boghossian 2001).

Critiquesof the novekcosystentonceptechothe philosophical debate mounted against
ecologicalrestoratiorthatbegann the 1980sElliot’'s (1982)essayposiedthatecological
restorationcould providdeverageor developerso renege omommitmentdo preserventact
naturalareasjeadng to moreenvironmentapolicy decisions that wouldegativelyaffect
naturalsystemskFor example developers could germittedto mine or loganareabecausehe
ecologicallmpactsof theactivity could bereversedy ecologicalrestorationElliot further
assertedhatthe outcome oécologicalrestoratioris manmade creatingat bestaninadequate
replicaof theoriginal naturalsystem which hasbeenirretrievablylost. Katz, a strongritic of
ecologicalrestorationextendedhis argument bystating“the practiceof ecologicakestoration
canonly represent misgui@dfaith in the hegemony andfallibility of humanpowerto control
thenaturalworld” (Katz 1996).Similar claimshavebeenmadeabout the adoption of the novel
ecosystentonceptMurciaetal. (2014) arguethat,“What is at stakeis whethemwe decide to
protect,maintain,andrestoreecosystemsvherevermossibleor elseadopt aifferentoverall
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strategydrivenby a vision of adomesticatedEarth,anduseahubristic, manageriamindset”.
Underlyingtheseperspectivearefundamentatlifferencesdescibing how peopleelateto
nature Katz (2012) believed that the value of natyskces—wild spacegreefrom human
control —is in their nativeautonomywhereasa commonly held viewn ecologicalrestoratioris
that peoplaresimultaneouslyartof, andapartfrom, nature (Jordan and Lubick 201The
novelecosystentoncepiencompassdsoth oftheseperspectivegeflectsthe anthropogenic
origins ofthesesystemgHobbsetal. 2006), andlescribesthemasnew wildness othewild
lands of the"Anthropocer{®arris etal. 2013;Lorimer 2015).

Novel ecosystemsre socially defined

Acknowledgingthat novelecosystemareconceptualizedhrough asocialprocessighlightsthe
complexinteractiondbetweemature andulture(Collier 2014).This complexityis especially
evidentin the biotic component of novacosystemsyhich canbecharacterizedby species
assemblagethathaveno recognizabldistorical analog and tharepartially or predominantly
composedfexotictaxa(Hobbsetal. 2006).Exotic or non-nativespeciesarenotinherently
good or bad; judgmerid predicatecon theecologicalcontext and human perspectiorseet
al. 2014)(Panel2). To conservation decisiomakers theaccepability of ecologicalnovelty(eg
interactiongetweemativeand non-nativélora and fauna)s irrelevantoutside of a decision or
management context. notexplicitly recognized, the influence décisionmakers’preferences
andattitudesowardnon-nativespeciesvithin novelspeciesassemblagesresentsntractable
challengegorresourcananagersnd policymakers.

Whether invasivepeciesareperceivedasbeneficialor detrimentaldepends on landscape
context andite-specificattributesSeastedet al. 2008; Hobb®tal. 2014).Forinstance
bullrush Tlyphaspp)andcommonreed(Phragmites australisarewetlandflora specieghatare
indigenougo. Australiabut have invasiveendenciegZedlerandKercher2004).Beneficial
attributesof thesespeciesnclude providinghabitatfor secretivewetlandbirds —suchasbitterns
(Botaurinaesspp) andudews(Numeniusspp) —in Australiaandfor the hullfrog (Rana
catesbeianpin,North America(Rogalski andkelly 2012). Althoughtheycanalsocontributeto
stormwateffiltration in wetlandsystemgDhote andixit 2009),TyphasppandPhragmites
australisarerobust and highly competitiveftenforming monospecific stands, reducing
biodiversity, and potentially cloggingaterwaygZedlerandKercher2004).Management
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responseto thesespeciesassemblagesill bedriven by thesite-specificcontext and by the
decisionmakers’perspectivesind conservatiopriorities. Biodiversity conservationljke all

decisiongo intervenen ecosystemss aninherentlysubjectiveprocess.

Challengesfor,traditional ecologicalrestoration and conservation management
benchmarks
Biodiversityconservation andcologicalrestoratiorare prevailingscientific paradigms and
socialconstructsSimilar to thesocialconstructions of money and natistateqHarari2014),
conservation ancestoratiorpracticesexistonly becausef people(Light etal. 2013;Rohwer
andMarris2016).While biophysicalfeaturesandprocesseareseparatérom people, how
biodiversityis valuedis not (Morar et al. 2015).Biodiversityencompassesvastarrayof flora,
fauna, and biophysicatteractionsput theaspectof biodiversitythatarechoserfor protection,
conservation, ancesearclaresociallydeterminedMorar et al. 20195. Likewise, classifications
of speciefassemblageshe development arichplementatiorof environmentaimanagement
strategiesandthe celineationof national park/conservatiorserveboundariegrenot
objectively'determined; thegrebasedon normsjaws, andvalues(Harari2014).
In‘recentyears,paleoecologicastudiesjn conjunctionwith advancesn modeling
techniquesindtechnology, havevestigatechistoricalenvironmentavariationandecosystem
trajectoriesprovidinganalternativeto thetraditionalconsevation strategythatrelieson
historicalbenchmark¢§Seastedetal. 2008).Despiteimprovementsn understanding and
projectinghistericalrangesof variation, potential environmental outcomes of ecological
restoratiorandconservatiorareshroudedvith uncertainty. Futurecenariosredifficult to
predictbecausehe longtermimpactsof managemenrctionsareuncertainin thefaceof climate
and landscape chan@éarrisetal. 2006). Additionally, ongoingnanagemens highly variable
becausenanagemet activitiesandthe socialcontext(political supportaccesso resources,
community. engagement) forparticularareamay changean the future (Hobbstal. 2014).
Therefore selectingnanagemenactionsto facilitate a particularhistoricaltrajectorydoes not
necessariensurehedesiredecologicaloutcome(Balagueretal. 2014;Miller andBestelmeyer
2016).Using historicaltrajectoriego justify environmental management decisiaequivalent

to decidingto manageanecosystenior its novelty or adopting a conservative ecological
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restoratiorapproachhattargetspre-EuropearcolonizationbenchmarksEachchoicecan
equallybe considered a subjectidecisiondriven by biasfor aparticularmanagement approach.

Novel ecosystemsslegitimate management targets

Environmentalsocial andeconomic aluesaffectall stepsof the conservatiodecisionmaking
processfrom prioritizing conservation objectivas determiningesourceallocationsand
triggersforrmanagemerdction(lvesand Kendal 2014}-or examplediffering conservation
priorities canswaythedecisioneitherto conserve a highly modifiesite that supportghreatened
speciesr to protectanareaof relativelyintactremnant vegetatiowherenorareor threatened
speciehayvebeenrecorded.Ecological preferencesndeconomigoriorities candictate
thresholddoer takingactionon aparticularmanagementbjective suchasthedecisionto
remove or manage invasigpecieoncetheyhavereached prescribedlistributionand/or
abundancéSimberloff2015). Benchmarkagainstwhich managemenrctionsaretriggeredand
measure@re human-driven, determined by landhnagersi-urthermoreassessinghe succes®f
ecologicalrestaratiorandbiodiversityconservatiomprojecs is challengingbecauséehereis no
singlerecognizechndvalidatedapproach (Kapost al. 2009).Instead method€o measure
outcomes«depend aite-specificconditions and individugirojectparametergwWilson and
Arvai 2006).The novelecosystentoncept expands the potensaite of management objectives
for modifiedecosystemby removindimitations of conservative conservatisirategiesand
increasindlexibility to work with the extantsystem(Hobbset al. 2013).Differing from
ecologicalrestoratiorthat promotes thee-establishmenof anhistoricalrangein variationor a
fixed histori@albenchmarkBalagueret al. 2014), a novet¢cosystenframeworkworksin
concertwith theuncertainfuture of highly modifiedsystemghat have ndistorical analog
(Marris etal. 2013).

Thisraisesmportant questions abowhenand how maintaining novekcosystem
dynamics might banaccepablemanagemertarget A novelassemblagef speciess generally
consideredasuitablegoalfor a roof{op or brownfieldin anurban area(Lundholm 2015; Higgs
2017). Arguably, novetcosystemsontributebiodiversityandecosystenservicegincluding
benefitsto humanwell-being in theseenvironmentgLight etal. 2013).Likewise,mostnatural
resource managers would thimknappropriatéo manage aemote,uninhabitecareaof the
Amazonrainforestwith atargetof novelecosystentharacteristicdt is thetransitionalspaces-
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greenspaceshathavechangedrom naturalto modified —wherethereareconflicting opinions
aboutmanagemengoals (Higgs 2017). Deciding enanagemenbbjectivesor theseno-analog
systemss a value judgment, biit is unlikely thatre-creatingconditionsthatresembé those
prior to humansettlements goingto be the only appropriate objectiveis within this
ecologicaldecisionmaking contexthatthereis a definedole for the novelecosystentoncept
(Hobbset al. 2014;Miller andBestelmeyef016).

A way forward

We propose a vaksbaseddecisionprocesghat accountfor site-specificvariationasa solution
for determiningmanagemenapproachetor modifiedecosystemdn orderto understand and
anticipateprobable humareactiongo ecologicalnovelty, peoplevho usethis decison process
mustunderstand how concepts of biodiversity, conservation, and narekgcially constructed
(Gregoryetal. 2012).Therearefearsthatacceptinghelegitimacyof novelecosystem
management decisiomsll decreasénvestmen(socialand economicin conservatior{Seastedt
etal. 2008;Murciaetal. 2014).But the oppositenay betrue— that theconceptof noveltygives
conservation valut systemghatwerepreviously disregarded or overlooked. Without the novel
ecosysteneonceptthereis arisk of missingopportunitiedor biodiversityconservationn highly
modifiedareassuchasconservingoiodiversityin urbanizedandscapeéCollier 2015). The
novelecosystentoncept coul@lsoincreasenvestmenin conservation by forming theasisfor
pragmaticcosteffectivestrategiesvith achievableobjectiveso manage novedystemshat do
notfit traditionalconservation paradigms (Hobbisal. 2014;Morseet al. 2014;Truitt et al.
2015).

Decisionsaboutwhenandwherenoveltyis an appropriate conservation objective cannot
beresolvedby ecologicahnalyseslone. $cial interpretatios of ecological novelty,
communication.of conservationessagefMarris etal. 2013), objectivesetting andthedirect
interventions thatheseobjectivesnform (Truemanet al. 2014),areeachaffectedby decision
makers’priorities andpreferencesManagementlecisiondor novelecosystemsypically
involve workingwith knowledgegaps uncertainty andmultiple objectivesand stakeholders
(Harris etal. 2006; Hobb®t al. 2014).High-quality decision makinganmakeit possibleo
deconstruct decisiorby reveaing underlying individuabndsocietalvaluesthatinfluence the
decision and byeasingout thescientific,social andeconomicaspecs of the decisiofGregory
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etal. 2012).In contrasto intuitive decisionmaking,wherea range oélternativesolutionsare
contemplatedirst, astructuredapproachn this contextfirst identifiesecological,social,and
economic objectivethatarerepresentations of ecologicafcial andeconomicvaluesrelevant
to themanagemendecision(Gregoryet al. 2012. Structureddecision frameworkseg Figure 5)
areuniquebecauseheyallow valuesinherentto the novelecosystentoncepto be explored and
integratednto thedecisionprocessn atransparenimanner.

We'illustratethe applicationof structureddecisionmakingfor novelecosystem
management; usingcasestudyfrom the Highland€state’sConservatioAreas(HECA), in
Craigieburn Australia(Figure 6). Theseconservatiorareasarenovelecosystemshat display
ecologicallandscape&onnectivitywithin anurbanizinglandscapeand include a complextray
of endangeredpeciesandcommunities, anéxotic speciesassemblagethatare habitatfor
indigenousspeciesGiventhis context,landmanagersieedto decide howo managehesenovel
ecosystemsy tradingoff betweenenvironmentalsocial and economigriorities

A structureddecisionprocesseginswith defining thedecisioncontextthataccountgor
the currensystemstate laws, policies, and decisiomakers preference¢Figure5). The HECA
wereprotectedn perpetuityasa condition of the planning approval amasterplarhousing
developmentfulfilling CommonwealtrandStéae legislativeand policy obligationsThis
network of"novekcosystememergedhroughhistoricalvegetatiorclearingand agricultural
practices.

Next, stakeholderspreferenceareidentified and incorporateahto contextspecific
objectivesForHECA managersfundamental objectivaaclude protecting ecological vads,
maintainingeultural heritage ensuringcommunitysafety,andmaximizing the economibenefits
of the develoment. Threespecief conservatiortoncernon this siteinclude: theendangered
golden sun mothSynemon plangFigure7a) and mattedflax-lily (Dianellaamoena (Figure
7b), and the vulnerabléver svampwallaby-grass(Amphibromusdluitans) (Figure7c). The
highly invasiveChileanneedlegrass(Nassella neesianacoverspartof thereservesystemand
alsoprovideshabitafor the goldersunmoth Valuedsocial goodsrangefrom indigenous
cultural heritageto communitysafetyandrecreatioml activities The primary economic
objectivesaremaintainingsite aestheticso maximizehousesales andminimizing management

costs while ensuringhatmanagement actions achidhe site’secologicalobjectives.
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Onceobjectivesareidentified, onthe-groundpractitionersin collaborationwith HECA'’s
land holders, generateanagemerdctionplars thataimto achievetheseobjectives.
Managemenactionsinclude thosehatintroduce maintain or enhance novelty. Management
alternativesor HECA include ahierachy of actionghatconservegoldensun motrhabitat
protectthreatenegblants; controlcontain or eliminatehigh-threatexoticspeciesand enhance
siteaestheticsConcurrently, communitgafetyis addressetly maintainingslashedirebreak
zonesattheperimeterof the conservatioareas

Afterassigningalternativemanagemenrdtrategieso objectives gachalternative
(including thosdhatcontainnovelelementr suppornovelty)is assessefbr its capacityto
achievestatedobjectives, antradeoffs betweenconflicting objectivesreexplored Within
HECA, competingobjectivesinclude theradeoff betweencontrolling the invasiv€hilean
needlegrassandmaintainingthis speciesashabitatfor the goldensun mothThe conservation
benefit providedo the endangerespeciedy this invasivegrassmustbe weighed against any
negativeconsequencesr otherecological,economic¢ andsocialobjectives.

In theimplementatiorand monitoringphaseijt is importantto acknowledge the influence
of humanpriorities on selectederformanceneasures-or example a value judgemermrecedes
the selectionof targetecologicalassemblage(egdeterminingatargetpercentageoverfor a
givenflorasspeciey and a monitoring methodology. Socioecologicaifprmanceneasure$or
HECA includepersistenc®f endangeredpeciegopulations, reductiom transformativevoody
weedspeciesabundance of other highreatexotic speciesandcommunityperception of the
conservationi@eas.

The'benefits ofexplicitly considering noveltywvhendeterminingmanagemendtrategies
for HECA(includethe potentialto broadersite objectivesandmanagemerdlternativesFor
instance adopting a novedcosystenapproactio managementancontributeto ecologicalniche
filling, becausét promotesa nuanced understandingspieciesnteractionsetweemative and
non-nativespeciessobiodiversitythatis otherwiseunlikely to thrive mayinsteadflourish under
this approaehAlternatively, entrenched exotispeciexanbe managedo maintainecological
processesrrespectiveof speciesorigin. Usingthis approach, novedcosystemareassessedot
as“right” or “wrong”, but by theextentto which theymeetdesiredecological social and
economicobjectives Specificobjectives drivehe decision analysis, whethesgstemis novel
or not, and the decisigmrocessaimsto find thebestway to achievethe statedobjectives.
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Conclusion

Determiningconservation objectives apdioritizing managemenactionsfor novelecosystems
areoftendriven by valwes— priorities, principles andpreferencegassociateavith aquality of
relationshipwith nature(Hobbs 2004Chanet al. 2016).The fundamental question of how novel
ecosystemareperceivedand consequentiyjanageds essentiallya philosophicabne.The
waysin which'peopleinterpretwhat “nature”is andwhat “natural” meanshas changed over
time, from'a‘philosophical positiothat“nature” existsobjectivelyandhasinherentvalue, to the
ideathatwhatis “natural is socially constructed anthereforedependent on holwmars relate
to andvaluethenaturalenvironment (Ridder 2007&imilarly, theinterpretationof what
constitutes¥a novelcosystenmay alwaysbe variable andontextdependentinsteadof trying to
reachconsensus about whether nosebsystemareacceptableanalternatives to
acknowledge thalifferentconservatiompriorities stemfrom differentsocialandecological
preferencefor novelecosystenmanagemeroutcomesWe proposehatanalyzing novelty
within adeeisioncontext,againsta range oécological social and economic management

objectiveswillsbeaneffectiveway to reconcileconflicting stancesn novelecosystems
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Figure 1. NerthDome,YosemitéNational Park (circa 1865).Yosemitavasdeededy theUS
governmento thestateof California in 1864 aghe nation’sfirst wildland park.

Credit: CE Watkins

Figure 2. FheMerseyForest— a network ogreenspacesand woodlandsstretchingacross
MerseysideandNorth Cheshire UK. Approximately 129,500ectaresof communityforest
grown from a novel assemblage of nm#ion treessupporting adiversityof wildlife and
ecosystemwhile deliveringsocial,economicand environmentabenefits(a) Springin Mersey
ForestRivaereValley,Cheshirel4 May 2014;1§) Winterin Delameresectionof MerseyForest,
2 Feb2009:

Credits:
(&) M Forest

(b) W McCoy.

[SPS—pls embedFigure 1and 2in Panel1]

Figure 3. Tamarisk Tamarixparviflora), Lower OwyheeRiver,Oregon, 24 May 2007.
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Credit;
C Shock

Figure 4. Thesouthwestermwillow flycatcher(Empidonaxtraillii extimug.

Credit:
S Howell
[SPS—plsembedFigure 3and 4in Panel2]

Figure 5. Asconceptual, valuesaseddecisionframework(adapted fronGregoryetal. 2012) for

novelecosystermanagement.

Figure 6. Mt AitkenConservatiorArea, one ofsix conservatiorareasin HighlandsEstate’s

reservesystemyictoria, Australia.

Credit:
A Backstrom

Figure 7. Endangeredpeciesupported by the novetosystemsf HighlandsEstate
ConservatiorAreas,Victoria, Australia.(a) Thenationally endangered golden smoth
(Synemonplanethatusesa high-threatweed Chilean needle-grasflassellaneesiang as
habitat. (b) Thenationally endangerethattedflax-lily (Dianellaamoenagrowing at the basef
an historicalrock wall. (c) Thenationally vulnerableiver swampwallaby-grass Amphibromus

fluitans growing in adisusedquarry.

Credits:

(a) R Upton

(b) A Backstrom
(c) A Backstrom
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[SPS—Pleasesetpanel text in two-column format]

Panel 1. Culturally divergent conservationmodels—examplesfrom the US and Europe
Beginningin.the mid-19th centurythe US conservatiomodel(commonly knowrasthe
Yellowstone modelyetasideandprotected'wilderness areagegFigurel), excluding people
exceptin'the'contexof, for exampleyecreationahctivities(Wuerthneret al. 2015).Thisis
encapsulatedrThoreau'sdeclaratiorthat“in Wildnessis the preservation of the World”
(Thoreau 1851) andldo Leopold’s demantthat representativ@ortions ofsomeforestsbe
preservedswildernesgbecauseijt will bemucheasierto keepwildernessareaghancreate
them” (Leopold1921)This modelsetsthe pre-Europearstateof anecosystenastheideal goal
for conservatiolecausd=uropean colonizatiois perceivedo be the poinatwhich modern
anthropogenic disturbance begarsubstantiallyaffect naturallandscapesrhe Yellowstone
model ofcreatingreserveshroughparksystemsandattemptingto restoreecosystemso pre-
Europearstatesvasadopted byseveralcountries around the world, including Canadaw
Zealand and SeuthAfrica (Howkinset al. 2016).In contiast,in Europe -wherethe landscape
hasbeensubjectto a longer periodf anthropogenimodification(primarily through
agriculture);acommonecologicalconservation modehtegrateeople and natur@Vvhitedet
al. 2005).Thefocus ofthis alternativemodelis on promotingsustainableise by humans,
avoidingspeciesxtinction andmaintaining(or replicating)agriculturalpracticeghatenhance

biodiversity(egkigure2).

Panel 2. Managementdecisiontrade-offs betweennative and non-native species-the
example of tamariskand southwesternwillow flycatcher

Tamarisk(Tamarixspp)(Figure3) is consideredy manyto be one of thevorstinvasiveweeds
in thewesternriparianecosystmsof the US(DeLoachetal. 2000;Strombergetal. 2009). A
range of environmentanpacts— includingstreamflowdepletionfrom high evapotranspiration
rates,increasedoil salinization increasedrequencyandintensity of riparianforestwildfires,
and habitat depletion — habeenattributedto this specieg{Shafrothet al. 2005).However,some
researcthas questioed whether amariskis adriver of thesechanges or a consequence of

landscape&hangessuchasagriculturalconversion andlteredhydrologicalregimes(Stromberg
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etal. 2009).While tamariskhastransformedver 400,00(ectare®f riparianhabitat(DelLoach
etal. 2000)to monotypic standthatholdlimited habitat valudor smallmammalsamphibians,
andreptiles(Shafrothet al. 2005), amariskstandsareusedextensivelyfor breeding and feeding
by numeroudird speciesincluding thenationallyendangered southwesterillow flycatcher
(Empidonaxraillii extimug (Figure 4) (Soggetal. 2008).In someareasfamariskcreates
habitatfor this endangeredpeciesbut negativelyaffectstheripariansystem Decisionsabout
whetherthisinvasive plant should beradicated¢ontrolled or protectedaretherefore
contentious andiill ultimatelyrevealcontextuakcologicalandsocialvaluesabouttherelative

importance of the broaddpariansystemcomparedo the southwesternillow flycatcher.

This article is protected by copyright. All rights reserved



fee_1769_f1.tif

This article is protected by copyright. All rights reserved



fee_ 1769 f2a.tif

This article is protected by copyright. All rights reserved



fee 1769 f2b.tif

This article is protected by copyright. All rights reserved



o

|-,~'f'-
Al af
i

.

:::.-'!' L 55:'-.

Pl %

fee_ 1769 f3.tif

This article is protected by copyright. All rights reserved



fee_1769_f4.tif

This article is protected by copyright. All rights reserved



—~—

DEFINE THE
DECISION CONTEXT

| IDENTIFY GRJECTIVES AND
COP MEASURES

——

VELOP MANAGEMENT
ALTERNATIVES

i
ESTIMATE

QUENCES OF
Al TFRNATIVFR

WATE AND OPTIMIZE
TRADE-OFFS

e

[

MENT, MONITOR
AND ASSESS

o

-

~,
Account for the initial system state, laws,
policies, and decision makers preferances.
Initial system states can range from novel
ecosystems to intact remnants.

Incorporate all stakeholders' values and

context-specific objectives, including
ecological, economic, and social.

=
<

.

Acknowledge the influence of stakeholders’
values on pedormance measures.

fee_1769_f5.tif

This article is protected by copyright. All rights reserved



fee 1769 f6.tif

Author Manu

This article is protected by copyright. All rights reserved



fee_1769_f7a.tif

Author Manu

This article is protected by copyright. All rights reserved



fee_1769 f7b.tif

Author Man

This article is protected by copyright. All rights reserved



fee_1769 _f7c.tif

Author Man

This article is protected by copyright. All rights reserved



University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Backstrom, AC; Garrard, GE; Hobbs, RJ; Bekessy, SA

Title:
Grappling with the social dimensions of novel ecosystems

Date:
2018-03-01

Citation:

Backstrom, A. C., Garrard, G. E., Hobbs, R. J. & Bekessy, S. A. (2018). Grappling with the
social dimensions of novel ecosystems. Frontiers in Ecology and the Environment, 16 (2),
pp.109-117. https://doi.org/10.1002/fee.1769.

Persistent Link:
http://hdl.handle.net/11343/261078

File Description:
Accepted version



