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* CORRESPONDINGTHOR

INTRODUCTION

Fluvialnetworksare structuredacrossa spatialhierarchyof environmentafactors,wherevariablesactingat higherspatialscalessuchasclimateandgeologicaketting,are major speciesoccurrenceecologicatleterminantsinteractingwith lower spatialscale
factorssuchasdischargeandwater quality or geomorphologistructure Riveran Mediterraneanclimateregionsare characterizedy extremelyvariableannualandinterannualdischargeegimes presentingseasonafand predictablefloodsand droughtsto
whichfaunalandfloral specieshaveadaptedthroughtheir evolutionaryprocessesT herefore jt isassumedhat fluvialcommunitiescompositionbetweenMediterraneanotic systemamayexhibitgreatsimilarity Neverthelessthisideahasneverbeentested
foro NB 2 LXotmmupitiedin the MediterraneanEuropesincethe assessmenf compositionablifferencesbetweencommunitiesfrom different fluvial regionsshouldbe achievedusingbiologicand environmentafield datafrom standardizedurveysand,
until the beginningof the XXlcentury,this datasetwasnot availablefor bryophyticcomposition Therefore we aimedto explorethe compositionakegregatiorof bryophytecommunitiesacrosshree Mediterraneanregionsusingbiologicand environmental
field datafrom standardizegpanEuropearsurveysavailableafter the implementationandintercalibrationprocesse®f the EUWater FrameworkDirective

METHODSNDRESULTS

PATTERNSFBRYOPHYSSEMBLAGES

l. First,we usedfloristic data collectedfor intercalibrationpurposes S&t&
under the EuropeanUnion Water FrameworkDirective and data &&=
from River Habitat Surveyof 474 Mediterraneanstream sites in
Mediterranean Europe Climatic Areas, namely (i) 99 sites from
MediterraneanSouth, (i) 246 sitesfrom MediterraneanNorth, and
(i) 129 sitesfrom MediterraneanMountains(fig. 1 and fig. 2). In
order to comparebryophyte assemblage®etween Mediterranean
climatic regionsand identify indicator (core) taxa we performed a
Twoway Indicator SpeciesAnalysis(TWINSPANMIassification CAP
3.1), a Oneway Analysisof Similarity (ANOSIN between groups : i Gt ol
obtainedin the TWINSPARlassificationanda SimilarityPercentage Figure 2. Typicalapcoeditaneé;rirri\-/e-rsc;a-lp;;ﬁ;/(;rsmi:?riarI‘imatic regionsare phiE/,iIIy,and
AnalyseiSI MPERPRIME R). biologicallyinfluencedoy seasonallpredictablefloodinganddroughtevents
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Figure 1. Samplingpoints of bryophyte speciesin watercourseslocated in three distinct Mediterranean climatic areas (Environmental
Pelliaendiviifolia By . o Stratificationof Europe Metzgeret al. GEBL4: 549-563).
Polytrichuncommunel - GroupA o TWINSPANlassificationrevealedfour distinct groups after two
(77 sites) - divisions(fig. 3)’ which do not strictly separatesites accordingto Table2. Reglult_sof fSIMPEquIys[sfoL bryophyte spt;acizs_compositiog\ofdstream site_swithin each ']!'V:]/INSPAI%ro_up (A]:D) (A_si?:
e eSS _ _ _ R _ _ averagesimilarityof samplingsitesin the group Avabund= averageabundance Cé% = percentageof the contribution of speciesfor
climatic regions, indicating other underlying ecological similarityof the group).
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Figure3. Summarydendrogramderived from TWINSPANIassificatiornof the 474 samplingsitesin the studied
Mediterraneanclimatic areas For eachdichotomy,the bryophytetaxa usedto divide the TWINSPANroupsare
indicated
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A ll. To study the influenceof enviromentalfactors on bryophyteassemblagesve performeda
canonicalcorrespondencanalysigCCACANOCG) with forward selectionof environmental
(D/:) variableqo explorethe influenceof environmentafactorson bryophyteassemblages
— A Each TWINSPANgroup correspondsto a distinct community dominated by a different
O assemblagef bryophytespeciespresentingdifferent andrecognizablecologicapreferences BIo9 —
g TWINSPAN group Mediterranean Environmental Zones
= A TheCCAordinationsupportsthe segregatiorof TWINSPANroupsandthe heterogeneityof the - ot
o c c 3 0 0 3 c e D I Mediterranean South
Z climatic groups (Figure4). The first axis reflects a climatic and stream water pH gradient,
LIEJ representedoy bryophytecommunitiesfrom more alkalinestreamsin drier conditionsto those g A - b
= characterizingnore acidicwatercourseswith greaterrainfall Thesecondaxisis mainlyrelated
O with analtitudinalgradient(fig. 4). e
G )
> A BryophytecommunitiesA and D are usuallyfound in the climatic area correspondingo the L
If MediterraneanMountains (fig 5a), in watercourseswith moderate alkalinity (fig 5b), while ©
communitiesB and C are more commomin the MediterraneanNorth and South (fig 5a), in T | | 10 S
more acidicstreams(Fig 5b). Figure4. CanonicaCorrespondencénalysiCCAordination plot representingthe Mediterraneanstream e, T
sites studied and environmentalvariables(ELEV; elevation Cag calciumconcentration BI® - mean | rynspan group stream water pH o
temperatureof driest quarter, BIQL4 - precipitationof driest month; BIG - maxtemperature of warmest 4 A | ECar LA T
month; BIAL1 - meantemperatureof coldestquarter, BIO15 - precipitationseasonalityMn ¢ manganese o %j;
concentration BIGB - isothermality) Only the 10 most influential variablesobtained through forward e 0 C ERX
selectionprocedure are representecd N- MediterraneanNorth sites S Mediterranean South sites M: : : N : :
- - - - . Figure5. a) TWINSPANjroupsto which bryophyte communitieswere assigned/A-D), symbolizedover
MediterraneanMountainoussites(Seerigurel), differentmediterranearclimaticareas(a) andstreamwater pH (b).
O lil. To better understandthe distribution of the TWINSPAN We modelledthe distribution of the groupsusingbiomod®  Wwe utilized the following modelling algorithms Random  Theensemblepredictionswere obtained usingthe weighted
Z groups,we useda & I & & S dreSictt | Ucoriwdunity ensembleforecastingpackagen Renvironment Forest, Artificial Neural Networks Multiple Adaptive  meanof probabilities,which meansthat modelswith greater
j levelmodellingapproach We usedthe site groupsobtainedin ~ Theenvironmentapredictorsusedin the modellingprocedure  RegressiosplinesMAXENTEndClassificatioreeAnalysis AUCscoreshadmoreimportancein the ensemble
- iacDistributi - were selected from the 10 most important variables _ _ _ o
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= Topenvironmentapredictorsfor GroupA: Topenvironmentapredictorsfor GroupB: Topenvironmentapredictorsfor GroupC Topenvironmentapredictorsfor GroupD:
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temperature of driest quarteBIlO 15 precipitation Sea§0na“tw|n C  temperature of coldesguarter;Mn ¢ manganese concentratio@ag Mn ¢ manganes&oncentrationELEV, elevation;BIO11- mean of warmest monthELEY, elevation;BIO9- mean temperature of
manganese concentratioBlO14- Precipitation of Dried¥lonth. calcium concentratiorELEV elevation. temperature of coldesjuarter driest quarter;,Cag calciumconcentration
MAINCONCLUSIONS

A Bryophytic composition reveals that sites of different mediterranean climatic zones share

A Evenat spatialscalesasbig asthe Mediterraneanstreamwater chemistry,namelypH, playsa key role in

Bryophyte assemblages Environmental factors Community distribution modelling

A Thespatialdistribution obtainedfor eachcommunityreflect the combinedspatialpatterns of

water chemistryandclimate

hydrologicand geomorphologideatures,creatingniche for sharedcore taxaand other region shapingthe distribution of fluvial bryophytes

specifictaxaresponsibleor eachregionsingularity

A Theclimate alsoshapeghe distribution of these communities,in this casethe keyfactor is the maximum A Lowpredictedprobability of occurrencein siteswith a recordedpresencecanbe related with
temperaturein the driestand/or warmestmonths differential responsesto environmental factors of the species that constitute each

community
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