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IBS!Mission!Statement 
Biogeography,! the! study! of! the! geography! of! life,! has! a! long! and! distinguished! history,! and! one!
interwoven! with! that! of! ecology! and! evolutionary! biology.! Traditionally! viewed! as! the! study! of!
geographic! distributions,! modern! biogeography! now! explores! a! great! diversity! of! patterns! in! the!
geographic! variation! of! nature! —! from! physiological,! morphological! and! genetic! variation! among!
individuals!and!populations!to!differences!in!the!diversity!and!composition!of!biotas!along!geographic!
gradients.!Given!its!interdisciplinary!and!integrative!nature,!biogeography!is!now!broadly!recognized!as!
a!unifying!field!that!proI!vides!a!holistic!understanding!of!the!relationships!between!the!earth!and!its!
biota.!Our!abilities!to!develop!more!general!theories!of!the!diversity!of!life,!and!to!conserve!biological!
diversity! may! well! rest! on! insights! from! the! field! of! biogeography.! Therefore,! the! International!
Biogeography! Society! (IBS)! was! founded! in! 2001,! and! incorporated! as! a! nonIprofit! organization! in!
2002,!with!the!following!mission:!

• Foster! communication! and! collaboration! between! biogeographers! in! disparate! academic! fields!
scientists!who!would!otherwise!have!little!opportunity!for!substantive!interaction!and!collaboration.!!

• Increase!both!the!awareness!and!interests!of!the!scientific!community!and!the!lay!public!in!the!conI!
tributions!of!biogeographers.!!

• Promote!the!training!and!education!of!biogeographers!so!that!they!may!develop!sound!strategies!
for!studying!and!conserving!the!world’s!biota.!!

More!information!at!the!IBS!website:!http://www.biogeography.org!!

!
!
!
!
!
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The$Geography$of$the$meeting$
(small$scale)$

$
Physical)address:))

200!rue!(street)!Sherbrooke!Ouest,!H2X!3P2!

Sherbrooke!Pavillon!(SH)!–!Main!entrance!on!Sherbrooke!street.!

!

!

!

$
$

Trylon'Appartments'

Mee0ng'venue'
(registra0on'and''
oral'sessions)'

(MacArthur'and'
Humboldt'rooms)'

Lunch,''
poster'session'
and'evening'
recep0on'

(Agora'complex)'

UQAM'
Underground'

parking'right'side'
on'St.'Urbain'St.'
($12'per'day)'
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The$Geography$of$the$meeting$
(large$scale)$

!

!!

The!Old)Montreal!district!(Historic!city!center!dating!from!1605)!is!considered!one!
of! the!main! tourist!attractions! in!Montreal.!Among!many!attractions! such!as! the!
architecture! of! the! district! and! the! old! port,! it! has! several! restaurants! and! art!
galleries.! ! It! is!a!must!in!Montreal!and!it! is!only!about!a!20Iminute!walk!from!the!
meeting!venue.!!!

!
!
!

!

$
$
$

Mee0ng'venue'
(registra0on'and''
oral'sessions)'

(MacArthur'and'
Humboldt'rooms)'

Chinatown'
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The$Geography$of$the$meeting$
(restaurants,$bars,$breakfast,$coffee$houses)$

)

IBS Montreal 2013

1: BENELUX - Brasserie Artisanale

2: Brasserie Artisanale L'Amère A Boire Inc

3: Brasserie T!

4: Café Dépôt

2

9

10

112

11
5

6
3

4

7

13

8

Map data ©2013 Google

IBS Montreal 2013 - CommunityWalk http://www.communitywalk.com/montreal/qc/map/1661973

1 of 2 2013-10-27 6:25 PM

Mee#ng&venue&

1:&Benelux&(Microbrewery,&snacks&but&no&meals–&245&Sherbrooke&St.&west)&
2:&L’amère&à&boire&(Microbrewery,&no&food&–&2049&St.&Denis&St.)&
3:&Brasserit&T!&(Bistro&restaurant&–&1425&JeanneQMance&St.)&
4:&Café&Dépôt&(coffee/muffins/baggels&–&corner&Bleury&and&President&Kennedy)&&
5:&Café&Imagina#on&(breakfast&–&330&Sherbrooke&St.&west)&&
6:&FQBar&(Portuguese&style&restaurant&–&1485&JeanneQMance&St.)&
7:&Furco&(Restaurant/music&Q&425&Rue&Mayor&St.)&
8:&Let&Taj&(Indian&Restaurant&Q&2077&Stanley)&
9:&Les&3&Brasseurs(Microbrewery&with&food&–&1658&St&Denis&St.)&
10:&McKibbins&(Irish&pub&Q&3515&St.&Laurent&Blvd.)&
11:&Pullman&(Wine&bar&and&tapas&–&3424&Parc&Av.)&
12:&Second&Cup&(coffee/muffins/baggels&–&3498&Parc&Av.)&
13:&Zenya&(sushi&place&Q&486&SainteQCatherine&St.,&2nd&floor)&&

1:&30&seconds&&&
2:&15&minutes&&&
3:&1&minute&&&
4:&1&minute&&&
5:&1&minute&&&
6:&1&minute&&
7:&7&minutes&&&
8:&17&minutes&&&
9:&15&minutes&&&
10:&7&minutes&
11:&45&seconds&
12:&5&minutes&
13:&10&minutes&
&

Walking(distance(
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Meeting)Overview:))
• 2!parallel!sessions!of!contributed!oral!papers!(rooms)Humboldt)and)MacArthur)!
• 4!keynotes!
• 2!special!talks!
• 2!round!tables!
• 48!oral!presentations!!
• Poster!session!

Conference!Program!5!oral!presentations!

Friday,!15!November!2013!
Sherbrooke!Pavillion!!

Special)Workshop)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!room:!MacArthur)

12:00I13:45! Mark$Lomolino$ Teaching!Biogeography!
Opening)ceremony)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur)

14:00! ! Introductory!remarks!and!the!geography!of!the!meeting!

Keynote)1!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)MacArthur)

14:10! Rosemary$Gillespie$
Community!assembly!on!isolated!islands:!!macroecology!
meets!evolution!

Contributed!papers!1:!Community!Assembly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

15:20! Steven$Kembel$
Host!plant!traits!and!taxonomy!drive!microbial!community!
structure!on!tropical!forest!tree!leaves.!

15:40! Lacy$Chick$
Similar!enough!to!persist,!but!different!enough!to!coexist:!
explaining!the!distribution!of!ant!species!along!
environmental!gradients.!!

15:00! Chelsea$Chisholm$
Disentangling!the!multiple!drivers!of!cryptogam!taxonomic,!
phylogenetic!and!functional!betadiversity!

Contributed!papers!2:!Diversification!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Humboldt!

15:20! Dan$Warren$
Examining!the!geography!and!ecology!of!diversification!in!
Banksia!using!new!extensions!to!ageIrange!correlation!
analysis!

15:40! Benoit$Guénard$
Modern!and!historical!ant!biotas!reveal!dynamic!processes!
in!the!formation!of!communities!

!
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16:00! Rebecca$Rundell$
Build!up!of!ecologically!similar!rockI!and!leaf!litterIdwelling!
land!snails!on!the!western!Pacific!islands!of!Belau!(Republic!
of!Palau,!Oceania)!

16:20516:40! Break! room!besides!Humboldt!
!

Contributed!papers!1:!Community!Assembly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

16:40! Paul$Martin$
Sympatry!and!the!evolution!of!traits!across!latitudes:!range!
dynamics,!climate,!and!species!interactions!in!birds!

17:00! Rafe$Brown$
Evolution!and!assembly!of!amphibian!community!in!island!
archipelagos!of!the!Pacific!

17:20! Matthew$Troia$
Community!assembly!mechanisms!of!stream!fishes!vary!!
across!environmental!gradients!and!spatial!scales!

17:40! Shai$Meiri$
The!number!of!competitor!species!is!unlinked!to!sexual!
dimorphism!

Contributed!papers!1:!Niche!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

16:40! David$Currie$
How!are!gradients!of!richness!generated?!!
!

17:00! Robert$Anderson$
Which!classes!of!biotic!interactions!represent!scenopoetic!
variables!and!should!be!included!in!models!of!species!
Grinnellian!niches?!

17:20! Véronique$BoucherKLalonde$
Does!climate!limit!species!richness!by!limiting!individual!
species’!ranges?!

17:40! Christopher$Eckert$
Experimental!transplants!reveal!stronger!niche!limitation!of!
altitudinal!than!geographic!range!limits.!

!

Saturday,!16!November!2013!
Sherbrooke!Pavillion!

Keynote)2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)MacArthur)

8:30! Pierre$Legendre$
Partitioning!beta!diversity!in!landscape!ecology!and!
genetics!

Contributed!papers!1:!Community!Assembly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

9:30! James$Stegen$
Quantifying!community!assembly!processes!and!
identifying!features!that!impose!them!

9:50! Mark$Lomolino$ The!silence!of!Biogeography!



!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Meeting!program!–!The$Geography$of$Species$Associations!
!

!!©!2013!the!authors 

!

9!  

10:10! Fabian$Laroche$
Effects!of!connectivity!and!size!of!local!sites!on!species!
diversityIgene!diversity!correlations!within!
(meta)communities:!insights!from!neutral!theories!

Contributed!papers!2:!Methods!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

9:30! Brian$McGill$ A!new!law!of!biogeography?!I!the!GauseILiebig!law!

9:50! Raimundo$Real$
Fuzzy!logic!is!a!helpful!conceptual!and!operational!tool!for!
modelling!the!geography!of!ecological!interactions!

10:10! Kalle$Ruokolainen$
Relative!explanatory!power!of!environmental!variables!
given!by!RDA!and!CCA!are!not!always!reliable!

10:30510:50! Break! room!besides!Humboldt!
!

Contributed!papers!1:!Community!Assembly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

10:50! David$NoguésKBravo$
Past!climateIbiodiversity!dynamics!forecast!profound!
turnover!in!biotic!systems!

11:10! Jessica$Blois$
The!influence!of!climate!and!dispersal!limitation!on!the!
stability!of!biotic!associations!across!the!late!Quaternary!

11:30! Robert$Muscarella$
Functional!and!phylogenetic!variation!of!tree!communities!
across!broad!environmental!gradients!in!Puerto!Rico!

11:50! Kevin$Burns$
Plant!defence!against!megaherbivores:!biogeography,!
heteroblasty!and!trait!matching!

12:10! Carl$Beierkuhnlein$
Spatial!and!temporal!trends!in!plant!community!
composition!of!Central!European!forest!springs!

Contributed!papers!2:!Methods!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

10:50! Robert$Beiko$
Visualizing!species!distributions!and!phylogeography!using!
GenGIS!!

11:10! Catherine$Graham$ NodeIbased!analysis!of!clade!distribution!

11:30! Péter$Sólymos$
Statistical!assumptions!in!the!distance!decay!relationship!
and!their!implications!for!biodiversity!conservation!

Contributed!papers!2:!Methods5application!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

11:50! Adam$Clark$
Defining!communities!by!their!interactions:!Using!process!
to!identify!pattern!

12:10! Hanna$Tuomisto$
Using!coIoccurrence!patterns!of!indicator!species!to!infer!
broadIscale!environmental!and!biotic!structuring!of!
Amazonia!

!
!
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Agora!Complex!

12:30513:50! Lunch!and!Poster!session! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Agora!

Sherbrooke!Pavillion!!

Keynote)3!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)MacArthur)

14:00! Mark$McPeek$
Reflecting!on!our!current!ecological!and!evolutionary!
theory!in!the!context!of!past!climate!change!

Round!Table!1:!Null!Models!in!Ecology!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

15:00! panel:!Nicholas!Gotelli,!Steven!Kembel!and!Brian!McGill;!mediator:!JeanIPhilippe!Lessard!

Round!Table!2:!Publication!Opportunities!in!Biogeography!!!!!!!!!!!!!!!!!!!!!!!Humboldt!

15:00!
panel:!David!Currie,!Editor!of!Global!Ecology!and!Biogeography;!Michael!Dawnson,!Associate!
Editor!of!Journal!of!Biogeography;!Carsten!Rahbek,!Editor!of!Ecography;!Richard!Field,!
Deputy!EditorIinIChief!of!Frontiers!in!Biogeography;!mediator:!Pedro!PeresINeto!

16:30516:50! Break! room!besides!Humboldt!
!

Contributed!papers!1:!Community!Assembly!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!MacArthur!

16:50! Allen$Hurlbert$
When!should!species!richness!be!energyIlimited,!and!how!
would!we!know?!

Contributed!papers!1:!Methods5application!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

16:50! Israel$Del$Toro$
Community!assembly!of!ants!along!environmental!
gradients:!combining!species!distribution!and!
macroecological!models!

Special)Talk)1!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)MacArthur)

17:10! Mathew$Leibold$
ColonizationIextinction!processes!in!metacommunities!as!
'mesoscale!biogeography'!

Special)Talk)2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)Humboldt)

17:10! Louis$Bernatchez$
DNA!barcoding:!from!sushi!ID!to!determinants!of!
continental!wide!pattern!of!genetic!divergence!and!
biodiversity!in!fishes!

!

Agora!Complex!
17:40520:30! Poster!session!and!reception*! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Agora!

!

*!The!reception!includes!finger!food,!two!paid!drinks!(beer,!white!wine!or!red!wine)!per!person!–!a!cash!bar!
will!be!available!as!well.!!
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Sunday,!17!November!2013!
Sherbrooke!Pavillion!!

Keynote)4!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)MacArthur)

8:30! Nicholas$Gotelli$
The!past,!present,!and!future!of!null!model!analysis!in!
biogeograhy 

Contributed!papers!1:!Large!Scale!A!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! MacArthur!

9:30! Len$Gillman$ Latitude,!Productivity!and!Species!Richness!

9:50! Ignacio$MoralesKCastilla$
Biotic!exchange,!climatic!niche!conservatism!and!reversed!
latitudinal!diversity!gradients!

10:10! Hanieh$Saeedi$
Global!biodiversity!and!biogeography!of!razor!clams!
(Bivalvia:!Solenidae)!

Contributed!papers!2:!Large!Scale!B!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Humboldt!

9:30! Timothée$Poisot$ Towards!a!biogeography!of!species!interactions!

9:50! Dominique$Gravel$
A!quantitative!framework!to!understand!and!predict!
spatial!distribution!of!ecological!networks!

10:10! Miguel$Matias$
Estimates!of!species!extinctions!from!Species–Area!
relationships!strongly!depend!on!ecological!context!

10:30510:50! Break! room!besides!Humboldt)
!

Contributed!papers!1:!Global!Change! MacArthur!

10:50! Charlotte$GermainKAubrey$
Using!museums!to!predict!climate!change!response:!
modeling!Florida!plant!diversity!

11:10! Katherina$Searing$
Response!of!rodents!to!climatic!variation!in!North!America!
over!the!past!century!

11:30! Sara$Gagné$
How!does!city!size!affect!the!relationship!between!bird!
species!richness!and!urbanization?!

11:50! Frank$La$Sorte$
The!role!of!urban!and!agricultural!areas!for!migrating!birds:!
an!assessment!of!withinIyear!temporal!turnover!

12:10! Qianlai$Zhuang$

Incorporating!the!effects!of!permafrost!dynamics!into!a!
dynamic!vegetation!model!to!improve!the!estimation!of!
vegetation!distribution!and!carbon!cycling!in!northern!high!
latitudes!during!the!21st!century!

!
!
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Contributed!papers!2:!Phylogeography!!!!!!!!!!!! Humboldt!

10:50! Michael$Dawson$
Natural!experiments!and!metaIanalyses!in!comparative!
phylogeography!

11:10! Ana$Carnaval$
Predicting!phylogeographic!endemism!in!a!topographically!
complex!Neotropical!hotspot!

11:30! Nathan$Lovejoy$
The!biogeography!of!electroIcrypsis!in!Gymnotus!
!

11:50! Cesc$Múrria$
WholeIcommunity! dna! barcoding! of! aquatic! insects!
reveals!extremely!high!endemicity!and! limited!movement!
among!highlands!neotropics!streams!!

12:10! Barnabas$Daru$
A!phylogenetic!reclassification!of!the!phytogeographic!
zones!of!southern!Africa!

12:30512:40! Close!of!meeting! MacArthur!
!

Conference!Program!5!poster!presentations!

Saturday,!16!November!2013!

Agora!Complex!

All!posters!will!be!presented!across!the!two!poster!sessions:!12:30I14:00!(lunch)!and!
17:40:20:30!(reception).!

P1!–!Community!Assembly!

P11! Takayuki$Shiono$
Drivers!of!the!functional!trait!structure!of!woody!plants!
in!Japan:!contrasting!role!of!climate!harshness!and!
seasonality!

P12! Luka$Negoita$
Patterns!and!potential!effects!of!dispersal!limitation!on!
island!plant!community!assembly!

P13! Victor$Frankel$$
Infection!preference!of!an!invasive!parasite!to!a!novel!
invasive!host!in!a!human!dominated!landscape,!the!
Panama!Canal!

P14! David$Jenkins$
Metacommunity!assembly!affects!the!localIregional!
species!richness!relationship!

P15! Tammy$Elliott$
The!role!of!competition!in!structuring!plant!communities!
consisting!of!closelyIrelated!species!

!
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P16! Sarah$Loboda$
MultiIscale!patterns!of!groundIdwelling!spider!(Araneae)!
diversity!in!northern!Canada!

P17! MarieKHélène$Greffard$
If!the!JackIofIallItrades!were!the!master!of!dispersal!and!
coexistence!in!heterogeneous!metacommunities!

P18! Georgina$Braoudakis$
Effects!of!lake!size,!isolation!and!piscivorous!fish!
richness!on!nested!fish!community!structure!

P19! Christian$Messier$
Advancing!biodiversity!–!ecosystem!functioning!science!
using!highIdensity!treeIbased!experiments!over!
functional!diversity!gradients!

P2!–!Temporal!Dynamics!

P21! Andrew$Letten$
Tracking!community!stability!through!time:!a!
phylogenetic!and!functional!perspective!

P22! Evanilde$Benedito$
Temporal!dynamics!in!the!size!range!of!a!fish!population!
in!neotropical!reservoirs!

P3!–!Gradients!

P31! Felipe$Saiter$
Climate!and!space!promoting!floristic!variations!among!
ecoregions!in!Doce!River!basin,!Southeastern!Brazil!

P32! Andrew$Siefert$
Up!the!mountain,!North!to!the!pole:!do!species’!
elevational!and!latitudinal!limits!match?!

P33! Geneviève$Lajoie$
Partitioning!the!sources!of!trait!variation!among!plant!
communities!along!an!elevational!gradient!

P34! Kellina$Higgins$
Plant!species!distribution!in!a!patchy!boreal!forestI
peatland!landscape,!Northwest!Territories,!Canada!

P35! Kaven$Dionne$
Link!between!environmental!parameters!and!cryptic!
species!occurence!in!lakes:!The!case!of!amphipods!of!the!
Hyalella!azteca!complex!

P36! Daniel$Gavin$
Development!of!forest!communities!over!steep!
environmental!gradients!from!the!late!Glacial!to!present!
in!the!Pacific!Northwest!

P4!–!Large5scale!studies!

P41! Renato$HenriquesKSilva$
Exploring!species!distributional!patterns!within!
metacommunities!across!large!geographical!areas!

P42! Michelle$Chaput$
Holocene!humanI!vegetationIclimate!interactions!in!
North!America!
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Keynotes(

Community(Assembly(on(Isolated(Islands:((Macroecology(Meets(Evolution(
Rosemary( G.( Gillespie,( Andy( Rominger,( Daniel( S.( Gruner,( John( Harte,( Neo( D.( Martinez,( Patrick( M.(
O’Grady,(Diana(Percy,(Donald(K.(Price,(Kerry(L.(Shaw,(Curtis(Ewing,(Fernanda(Valdovinos,(Kari(Goodman(
&(Karl(Magnacca(

Division(of(Organisms(and(Environment,(University(of(California,(Berkeley,(California,(USA.(

Islands(have(provided(an(arena(for(building(and(testing(some(of(the(fundamentals(of(ecology(and(evolution.(The(Hawaiian(
Islands( in( particular( have( expanded( our( understanding( of( island( biogeography,( with( phylogeographic( studies( of( rapid(
diversification( and( the(dynamics( of( adaptive( radiation(overlaid( upon( a( detailed(understanding(of( ecosystem(development(
and(senescence.(These(studies(demonstrate(the(overriding(importance(of(in$situ(speciation(in(biodiversity(patterns(of(highly(
isolated( archipelagoes,( beyond( the( reach( of( equilibrium( colonization( dynamics.( (We( have( initiated( a( study( to( synthesize(
ecological(and(evolutionary(perspectives(to(analyze(processes(driving(emergent(patterns(of( island(biodiversity.(We(use(the(
natural( experiment( provided( by( the( island( chronology( to( develop( a( novel( analytical( pipeline( that( combines( both(
macroecological( (interaction( networks( and( maximum( entropy( inference)( and( evolutionary( (population( genetics( and(
phylogenetics)(approaches.(We(aim(to(use(this(system(to(build(a(predictive(understanding(of(the(interplay(between(ecology(
and(evolution(in(dynamically(shaping(the(macroecology(of(complex(ecosystems.((
(

Partitioning(beta(diversity(in(landscape(ecology(and(genetics(
Pierre(Legendre(

Département(de(sciences(biologiques,(Université(de(Montréal,(Montréal,(QC,(Canada.(

Beta(diversity(is(the(variation(in(species(composition(among(sites(within(a(geographic(area(of(interest.(It(can(be(measured(in(
different(ways.(Among(these,(the(total(variance(of(the(community(data(table(Y(is(an(estimate(of(beta(diversity.(We(show(how(
the( total( variance(of(Y( can(be( calculated(either(directly(or( through(an(ecological(dissimilarity(matrix.( This(measure( can(be(
generalized(to(any(community(dissimilarity(index.(We(address(the(question(of(which(index(to(use(by(coding(16(indices(using(
14(properties(that(are(necessary(for(beta(assessment,(comparability(among(data(sets,(sampling(issues,(and(ordination.(Our(
comparison(analysis(classifies(the(coefficients(under(study(into(five(types,(three(of(which(are(appropriate(for(beta(diversity(
assessment.(The(total(variance(of(Y(links(the(concept(of(beta(diversity(with(the(analysis(of(community(data(by(commonly(used(
methods(like(ordination(and(analysis(of(variance.(Total(beta(can(be(partitioned(into(Local(Contributions(of(individual(sites(to(
Beta( Diversity( (LCBD:( comparative( indicators( of( the( ecological( uniqueness( of( the( sites)( and( Species( Contributions( to( Beta(
Diversity( (SCBD:( degree( of( variation( of( individual( species( across( the( study( area).( These( new( indices( can( be( tested( for(
significance.(High(LCBD(values(single(out(sites(that(have(unusual(species(combinations(and(high(conservation(values,(as(well(
as(degraded(and(speciescpoor(sites(in(need(of(ecological(restoration.(Moreover,(total(beta(can(be(broken(up(into(withinc(and(
amongcgroup( components( by(multivariate( analysis( of( variance( (manova),( into( orthogonal( axes( by( ordination,( into( spatial(
scales( by( eigenfunction( analysis,( or( among( explanatory( data( sets( by( variation( partitioning.( ( LCBD( indices( can( also( be(
computed(for(genetic(data,(using(genetic(distances,(in(the(framework(of(landscape(genetics.(

Legendre,( P.( and( M.( De( Cáceres.( 2013.( Beta( diversity( as( the( variance( of( community( data:( dissimilarity( coefficients( and(
partitioning.(Ecology(Letters(16:(951c963.(
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Reflecting(on(our(current(ecological(and(evolutionary(theory(in(the(context(of(
past(climate(change(
Mark(McPeek(

Biological(Sciences,(Dartmouth(College,(NH,(USA.(

The(modern(biota(we(study(today(was(created(and(has(lived(through(millions(of(years(of(climatic(upheaval((i.e.,(the(Pliocene(
and(Pleistocene).((However,(the(theoretical(edifice(we(have(constructed,(particularly(in(community(ecology(and(evolutionary(
biology,(typically(consider(changes(in(a(relatively(static(world.((For(example,(species(coexistence(is(evaluated(by(the(criterion(
of( “invasibility”( in(which(new( species(must( establish( themselves( in( intact( communities.(( Likewise,( our(most( basic( ideas( of(
speciation(are(typically(that(relatively(intact(species(ranges(are(subdivided(by(geographic(or(ecological(barriers.((However,(the(
world(that(our(modern(biota(experienced(in(the(recent(past(was(one(of(major(upheaval,(with(species(shifting(huge(distances(
across( the( landscape( and( consequently( communities( being( disassembled( in( one( place( and( reassembled( in( another.(( I(will(
explore( a( number( of( empirical( results( from( my( own( work( on( Enallagma( damselflies( (Odonata)( that( initially( seemed(
anomalous,( but( that( now( are( perfectly( understandable(when( viewed( through( the( lens( of( climatic( upheaval( and( how( that(
alters(the(form(and(consequences(of(ecological(and(evolutionary(processes.((

The(past,(present,(and(future(of(null(model(analysis(in(biogeograhy(
Nicholas(J.(Gotelli((

Department(of(Biology,(University(of(Vermont(Burlington,(VT,(USA.((

Null( model( analysis( is( a( widely( used( tool( in( biogeography( for( inferring( mechanism( from( pattern( in( the( absence( of(
experimental(manipulations.(Null(models(occupy(a(philosophical(middle(ground(between(mechanistic(theoretical(models(and(
statistical(sampling(models.(They(are(tailored(to(the(kinds(of(data(that(biogeographers(collect,(and(they(can(be(adapted(to(
investigate(many( questions( in( contemporary( and( historical( biogeography.( Although( null( models( were( popularized( by( the(
controversy( over( ecological( assembly( rules( during( the( 1970s,( they( originated( in( biogeographic( analyses( of( species/genus(
ratios( in( the( 1920s( and( again( in( the( 1940s.( Current( challenges( in( null( model( analysis( include( the( quantification( of(
biogeographic( patterns(with( an( appropriate(metric,( benchmark( testing( and( the(evaluation(of( Type( I( and(Type( II( statistical(
errors,(and(the(detection(of(patterns(hidden(in(subcmatrices(of(the(usual(species(x(site(incidence(matrix.(With(the(exception(
of( the( midcdomain( effect,( surprisingly( few( null( models( have( incorporated( spatial( effects.( We( present( a( framework( for(
incorporating( spatial( data( and( measures( of( site( quality( into( null( model( analysis.( This( framework( provides( a( method( for(
inferring(mechanisms(of(species(interactions,(habitat(associations,(and(dispersal(limitation(as(potential(causes(of(patterns(of(
species(aggregation(and(segregation.(

Special(Talks(

Colonizationcextinction( processes( in( metacommunities( as( 'mesoscale(
biogeography'(
Mathew(A.(Leibold(

Integrative(Biology,(University(of(Texas(at(Austin,(TX,(USA.(

Metacommunity(ecology( is(a(way(of( thinking(about(relatively( large(scale(processes( in(ecology.((As(such( it(provides( insights(
that( also( affect( biogeographic( ones( that( dominate( at( larger( spatial( scales.(( However(metacommunity( ecology( has( largely(
focused( on( spatial( effects( that( dominate( at( relatively( small( spatial( scales.(( Here( I( argue( that( critical( insights( about(
metacommunity( processes( that( might( affect( biogeography( involve( colonizationcextinction( dynamics( in( environmentally(
heterogeneous( landscapes.(( I( describe( recent( results( and( experimental( tests( of( this( emerging( theory( and( discuss( future(
directions.(( In(purely(ecological( settings,( the(main( result( is( that(environmental( filtering( is( reduced(while(purely( spatial(and(
apparently(stochastic(ones(increase(as(background(extinction(and(dispersal(limitation(increase.((In(settings(that(also(allow(for(
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significant( local( adaptation,( the( effects( are( more( complex( and( likely( produce( patterns( that( further( decrease( apparent(
environmental( filtering.(( How( these( effects( relate( to( historic( processes( in( biogeography( such( as( vicariance( and( founder(
effects(and(in(speciation(is(a(major(challenge(for(future(work.(

DNA(barcoding:(from(sushi(ID(to(determinants(of(continental(wide(pattern(of(
genetic(divergence(and(biodiversity(in(fishes(
Louis(Bernatchez(

IBIS,(Université(Laval,(Québec,(Canada.(

Debated(since(Paul(Hebert(coined(the(term(in(2003,(DNA(barcoding(has(nevertheless(proven(highly(efficient(to(diagnostically(
identify(species(in(many(taxonomic(animal(groups.(An(additional(benefit(of(broad(scale(barcoding(DNA(projects(is(that(they(
allow(collecting( large,(standardized(genetic(data(base(that(can(potentially(be(used(for(purposes(extending(well(beyond(the(
mere(identification(of(diagnostic(variation.((In(this(talk,(we(will(present(the(outcomes(of(such(applications(in(a(study(of(North(
American(freshwater(fishes.((To(provide(an(independent(calibration(of(taxonomic(uncertainty,(we(first(generated(a(standard(
reference( library(of(mtDNA( sequences( (DNA(barcodes)( for( 752(North(American( freshwater( fishes.( This(demonstrated( that(
90%(of( known( species( can(be(delineated(using(barcodes(but( also( flagged(numerous(putative(unnamed( candidate( species,(
which( suggested( a( 28%( increase( in( species( diversity.( ( Secondly,( (we( showed( that( geographic( patterns( of( intraspecific( and(
interspecific( genetic( divergence( support( a( dual( role( involving( both( the( late( PliocenecPleistocene( climatic( fluctuations( and(
metabolic(rate(in(determining(latitudinal(gradients(of(genetic(divergence(and(very(likely(influencing(speciation(rates.((Finally,(
in(order(to(test(the(hypothesis(that(factors(favouring(allopatric(speciation(are(the(main(drivers(underlying(the(diversification(
of( North( American( freshwater( fishes,(we( combined(mtDNA( barcode( data(with( that( of( nuclear( DNA( loci( to( show( that( the(
eastern(Great( Lakes( drainage( represents( a(multispecies( suture( zone( for( glacial( lineages( of( freshwater( fishes(with( variable(
levels( of( genetic( divergence.( Lineages( with( relatively( deep( levels( of( sequence( divergence( (>2%)( developed( strong(
reproductive( barriers,( while( lineages( with( lower( levels( of( divergence( show( weaker( reproductive( isolation( when( found( in(
sympatry.((These(results(offer(strong(evidence(that(allopatric(speciation(has(contributed(significantly(to(the(diversification(of(
northceastern(American(freshwater(fishes(and(confirm(that(Pleistocene(glacial(cycles(can(be(viewed(as(a( ‘speciation(pump’(
that(played(a(predominant(role(in(generating(biodiversity.(

Special(Workshop(

Teaching(Biogeography(
Mark(Lomolino(

College(of(Environmental(Science(and(Forestry,(Syracuse,(New(York,(USA.(

This(workshop(and(open(forum(will( launch(what(we(hope(will(become(a(continuing(series(of(initiatives(by(the(International(
Biogeography( Society( to( promote( the( teaching( of( what( Charles( Darwin( described( as( “…( that( grand( subject,( that( almost(
keystone(of(the(laws(((of(creation(–(Geographical(Distribution.”((Given(its(holistic(nature,(biogeography(appears(unrivaled(in(
its(potential(to(teach(the(most(fundamental(and(compelling(stories(of(science(–(the(origins,(diversity(and(spatial(and(temporal(
dynamics(of(the(natural(world.((We(will(share(some(experiences(and(strategies(for(teaching(Biogeography(at(undergraduate(
and(graduate(levels,(and(how(IBS(can(promote(and(enhance(the(teaching(of(the(geography(of(nature(across(disciplines(and(
across(the(globe.((
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Oral(presentations(
The$abstracts$appear$in$the$same$order$as$in$the$programme$

Friday'15'November,'Contributed'papers'1:'Community'Assembly$

Host(plant(traits(and(taxonomy(drive(microbial(community(structure(on(
tropical(forest(tree(leaves'
Steven(Kembel(

Départment(des(sciences(biologiques,(Université(du(Québec(à(Montréal,(Montréal,(QC,(Canada.((

In( tropical( forests,( the( phyllosphere( c( the( aerial( surfaces( of( plants( including( leaves( c( is( home( to( a( diverse( community( of(
microbes.(Little(is(known(about(the(processes(responsible(for(microbial(community(assembly(on(leaves,(or(the(biogeography(
of( plantcmicrobe( associations.( In( this( study( we( addressed( this( lack( of( knowledge,( using( highcthroughput( environmental(
sequencing(to(quantify(bacterial(and(fungal(biodiversity(on(the(leaves(of(57(tree(species(growing(in(a(neotropical(rainforest(in(
Panama.( Tree( leaves( in( this( forest( were( host( to( more( than( 1,350( fungal( and( 7,250( bacterial( taxa.( Microbial( community(
structure( on( leaves(was( correlated(with( host( taxonomy( and(with( a( suite( of( host( plant( functional( traits( linked( to( host( life(
history(strategy,( including( leaf(mass(per(area,( leaf(nitrogen(and(phosphorous(concentrations,(and(wood(density.(We(found(
evidence( that( filtering( by( host( leaf( traits( drives( the( assembly( of(microbial( communities( on( leaves.(Host( plant( growth( and(
mortality(rates(were(correlated(with(the(presence(and(abundance(of(different(bacterial(and(fungal(taxa(on(leaves.(We(discuss(
the(implications(of(these(results(for(our(understanding(of(the(biogeography(of(plantcmicrobe(interactions(in(tropical(forests.(

Similar( enough( to( persist,( but( different( enough( to( coexist:( explaining( the(
distribution(of(ant(species(along(environmental(gradients(
Lacy(Chick1,(JeancPhilippe(Lessard2,3,(Rob(R.(Dunn4(&(Nathan(J.(Sanders1(
1Ecology(&(Evolutionary(Biology,(University(of(Tennessee,(USA;(Department(of(Biology,(McGill(University,(Canada;(3Québec(
Centre(for(Biodiversity(Sciences,(Canada;(4Keck(Center(for(Behavioral(Biology,(North(Carolina(State(University,(USA.((

One(of( the(most(striking(patterns( in(nature( is( that( the(number(of(species(varies(along(environmental(gradients.(Explaining(
this(pattern(has(attracted(the(attention(of(ecologists(and(biogeographers(for(decades(and(numerous(mechanisms(have(been(
proposed(to(account(for(the((often)(systematic(variation.(Species(differ(in(how(they(respond(to(biotic(and(abiotic(factors,(and(
these(differences(among(species(in(turn(influence(abundance,(community(structure,(and(broadcscale(patterns(of(diversity.(To(
illustrate(the(interplay(between(environmental(constraints(and(biotic(interactions(on(community(membership,(we(collected(
data( on( occurrence,( abundance,( and( thermal( physiology( on( ant( species( along( an( elevational( gradient( in( Great( Smoky(
Mountains( National( Park,( TN,( USA.( We( examined( competition,( species( segregation,( and( the( degree( of( dependency( on(
environmental( temperature.( We( found( that( stressfully( low( temperatures( limit( abundance( and( species( density( at( highc
elevation( sites( and( that( these( limitations( are( governed( by( an( underlying( physiological( mechanism( exerting( a( filter( on(
community( membership( by( allowing( only( certain( taxa( to( establish( and( persist( at( high( elevations.( When( examining( coc
existence,( species( were( highly( segregated( at( lowcelevation( sites( but( not( highcelevation( sites,( suggesting( that( biotic(
interactions( drive( patterns( of( diversity( in( environmentally( benign( lowcelevation( sites.( Our( studies( indicate( that( the(
mechanisms( structuring( communities( vary( along( gradients( and( understanding( these( mechanisms( may( be( important( for(
predicting(future(biodiversity(patterns.((
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Disentangling(the(multiple(drivers(of(cryptogam(taxonomic,(phylogenetic(and(
functional(betadiversity(
Chelsea(Chisholm(&(Jonathan(T.(Davies(

Department(of(Biology,(McGill(University,(Montréal,(QC,(Canada.(((

Beta(diversity( has( long(been(used( in( the( examination(of( processes(dictating( community( composition( and( structure( across(
space.((Recently,(the(inclusion(of(novel(diversity(metrics(in(community(ecology(has(allowed(for(the(assessment(of(changes(in(
both(phylogenetic(and(functional(composition(across(space.(However,(little(is(known(on(how(these(diversity(metrics(vary(with(
respect( to( each( other( and( across( environmental( gradients.(( Our( study( examines( different( components( of( cryptogam(
betadiversity( along( an( elevational( gradient( in( subarctic( Canada.( Overall,( taxonomic,( phylogenetic( and( functional( beta(
diversity(metrics(were(autoccorrelated,(however,(there(was(a(difference(in(their(strength(of(association(with(environmental(
drivers(both(within(and(between(habitat(types.((Additionally,(we(demonstrate(that(phylogeny(better(approximates(functional(
diversity(when(multiple(traits(are(considered.( (This(study(was(the(first(to(assess(phylogenetic(and(functional( information(of(
lichens(in(a(community(ecology(framework.((Our(results(suggest(that(multiple(measures(of(diversity(must(be(considered(if(we(
are(to(fully(understand(the(processes(determining(community(structure(and(function.(

Friday'15'November,'Contributed'papers'2:'Diversification$

Examining(the(geography(and(ecology(of(diversification( in(Banksia(using(new(
extensions(to(agecrange(correlation(analysis(
Dan(Warren(&(Marcel(Cardillo(

Research(School(of(Biology,(Australian(National(University,(Australia.(

The(Southwest(Botanical(Province(in(Australia(is(home(to(more(than(680(plants(of(the(family(Proteaceae,(96%(of(which(are(
endemic(to(the(region.((The(genus(Banksia,(with(over(170(endemic(species,(is(one(of(the(largest(components(of(this(diversity.((
We(examine(the(geographic(and(ecological(components(of(this(diversification(using(new(statistical(methods(that(extend(agec
range(correlation(analysis,(one(of(the(classic(approaches(in(biogeography.((These(new(methods(allow(us(to(examine(patterns(
of( sympatry( and( allopatry( at( both( coarse( and( fine( geographic( scales,( and( to( detect( phylogenetic( signal( in( correlations(
between(ecological(and(geographic(similarity(between(species.((We(document(higher(levels(of(sympatry(than(expected(within(
recent( clades(of(Banksia,( and(examine(environmental,( phenological,( and(morphological( attributes(of( the( species( that(may(
allow(these(unusually(high(levels(of(coexistence(between(closely(related(species.(

Modern(and(historical(ant(biotas(reveal(dynamic(processes(in(the(formation(of(
communities(
Benoit(Guénard1,(Vincent(Perrichot2,(Michael(Weiser(3(&(Evan(Economo1(
1Okinawa(Institute(of(Science(and(Technology(Graduate(University,(Japan;(2Paleontology(department,(Université(de(Rennes(1,(
France;(3Department(of(Zoology,(University(of(Oklahoma,(USA.(

Despite(tremendous(advances(in(global(biodiversity(science,(our(understanding(of(biogeographic(patterns(has(been(restricted(
to(a(few(groups(of(plants(and(vertebrates.(Yet,(invertebrates(and(among(them(insects(represent(the(vast(majority(of(species,(
and(until( now(have(been(mostly(excluded( from( this(burst(of(new( research.( The( inclusion(of(even(one( insect( group(would(
provide(important(insight(to(the(construction(of(a(global(biodiversity(framework.(Here,(we(focused(on(ants,(an(insect(family(
rich( of( over( 15,000( described( species( and( ecologically( dominant( in( most( terrestrial( ecosystems,( to( present( a( first( global(
analysis( of( the( diversity( and( evolution(of( a(major( group(of( insects.( First,(we(will( introduce( two(databases( on( generic( and(
species( global( distribution( of( ants( and( present( the( main( diversity( patterns( observed.( Then,( combined( with( two( other(
databases(on(past(distribution(of( ant(genera( from( the(Eocene( to( the(Miocene(and(a(database(on( community( structure(of(
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ants,(we(explored(the(dynamic(aspect(of(ant(assemblages(over(geological(times.(Congruent(results(both(in(terms(of(generic(
composition(and(of( community( structure( support( the(hypothesis(of( a( strong( connection(between(past(Western(Palearctic(
and(modern( Indomalayan(and(Australasian(assemblages(and(of(a(widespread(Holarctic(ant(community.(Massive(extinction(
waves(observed(in(both(a(continental(and(insular(areas(underline(the(dynamic(nature(and(the(importance(of(history(in(the(
formation(of(modern(communities(of(ants.((

Build(up(of(ecologically(similar(rockc(and(leaf(littercdwelling(land(snails(on(the(
western(Pacific(islands(of(Belau((Republic(of(Palau,(Oceania)(
Rebecca(J.(Rundell(
Dept.( of( Environmental( and( Forest( Biology,( State( University( of( New( York,( College( of( Environmental( Science( and( Forestry(
(SUNYcESF)(in(Syracuse,(New(York,(USA.(((

Pacific( island( land(snails(are(mostly(tiny((<(10(mm)(detritivores(and(fungivores(that(are(simultaneously(diverse,(threatened(
and(poorly(known.(The(remote(Micronesian(archipelago(of(Belau((Republic(of(Palau,(Oceania)(harbors(an(enormous(number(
of(snails(despite(its(small(size,(and(multiple(snails(cococcur(on(each(of(the(more(than(500(islands.(This(is(especially(true(within(
the( Diplommatinidae,( a( morphologically( fascinating( and( minutecsized( group( of( snails( with( about( 90( mostly( undescribed(
species.( These( species( are( arrayed( among( neighboring( limestone( karst( and( leaf( litter( habitats( yet( have( evolved( in( rather(
surprising(ways( on( this( relatively( old( archipelago.(Molecular( phylogenetic( evidence( suggests( that( species( have( diversified(
within( each( habitat( type( rather( than( switching( between( habitat( types,( as( would( be( predicted( in( adaptive( radiation.( The(
pattern(of(cococcurrence(of(ecologically(similar(species(within(each(island(presents(interesting(opportunities(for(future(work(
on(island(community(assembly.(

Friday'15'November,'Contributed'papers'1:'Community'Assembly$

Sympatry(and(the(evolution(of(traits(across(latitudes:(range(dynamics,(climate,(
and(species(interactions(in(birds(
Paul(R.(Martin(
Biology,(Queen's(University,(Kingston,(ON,(Canada.(((
The(cococcurrence(of(closely(related(species(can(generate(strong(selective(pressures(on(traits.(Patterns(of(cococcurrence(vary(
geographically,( particularly(with( latitude,( thus( creating( important( variation( in( patterns( of( selection( and( evolution.(Using( a(
sister(species( framework(proposed(by(Noor( (1997,(Am(Nat),(we(show(greater(divergence(of(both(colour(pattern(and(body(
size(among(closely(related(species(in(sympatry(compared(with(allopatry(in(a(diverse(array(of(birds(occurring(worldwide.(We(
further( show( that( sympatry(among(closely( related( species(of(birds(occurs( significantly( faster(at(higher( latitudes( compared(
with( the( tropics,( increasing( the( influence(of( species( interactions(among(evolutionarily( young( species(at(high( latitudes.(We(
contrast(latitudinal(variation(in(the(divergence(of(colour(pattern(and(body(size(among(young(species(of(birds,(considering(the(
greater( importance(of( both( sympatry( and( climate( as( selective( pressures( at( higher( latitudes.(Overall,( the( cococcurrence( of(
closely(related(species(presents(a(significant(selective(pressure(that(can(explain(geographic(variation(in(trait(divergence,(but(
its(relative(importance(depends(on(the(trait(and(other(selective(pressures(that(also(vary(geographically.(

Evolution(and(assembly(of(amphibian(community(in(island(archipelagos(of(the(
Pacific(
Rafe(M.(Brown(

University(of(Kansas,(USA 
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How(do(complex(communities(of(amphibians( form( in(distant( islands(archipelagos?(For(a(given( island,(have(today’s(diverse(
communities(formed(via(evolutionary(or(ecological(processes?(At(the(low(end(of(the(spectrum(of(relative(dispersal(abilities,(
amphibians( are( arguably( an( exemplary( vertebrate( group(minimally( capable( of( dispersal( to( the( islands( of( the( Philippines,(
Indonesia,(New(Guinea,(the(Solomons,(Bismarcks,(and(Fiji.(And(yet(diverse(communities(of(amphibians(inhabit(these(distant(
landmasses.( Because( amphibians( are( not( considered( strong( dispersers,(we(might( predict( that( frog( communities( of( Pacific(
archipelagos(should(be(derived(disproportionately(from(in(situ(diversification(following(infrequent(colonization.(In(this(study(I(
used(a(phylogenetic(approach(to(the(study(of(community(assembly(to(test(this(prediction(with(Melanesian(forest(frogs.((I(will(
present(new(empirical(evidence(for(a(combination(of(processes,(with(some(complex(communities(apparently(having(arisen(
exclusively( from( ecological( assembly( (phylogenetic( overdispersion)( and( others( derived( largely( from( speciation( within(
archipelagos( (phylogenetic( clustering).( An( apparent( shift( from( assembly( to( evolutionary( formation( of( communities( is(
associated(with( increasing( isolation( in( the( southwest( Pacific.(Many( island( assemblages( are( the( result( of( a( combination( of(
processes(that( interact( in(novel(ways,(dictated(by(history(of(the(taxa(involved,(the(idiosyncrasies(of( individual( lineages,(the(
geographical(template(of(the(individual(landmasses,(and(the(scale(of(the(local(species(pool.(The(end(result,(my(data(suggest,(
are(diverse(and(seemingly(structurally(replicated(assemblages(of(species,(derived(from(disparate(evolutionary(and(ecological(
processes(in(the(island(archipelagos(of(Australasia.(

Community(assembly(mechanisms(of(stream(fishes(vary(across(environmental(
gradients(and(spatial(scales(
Matthew(Troia(&(Keith(Gido(

Division(of(Biology,(Kansas(State(University(in(Manhattan,(Kansas,(USA.((

Functional(traits(shape(abiotic(tolerance(and(species(interactions(that(drive(the(assembly(of(local(communities(from(regional(
species( pools.(However,( the( position( of( local( communities( along( environmental( gradients,( spatial( scale( at(which( the( local(
community( and( regional( pool( is( defined,( and( the( types( of( functional( traits( investigated( may( influence( the( perceived(
importance(of(abiotic(filtering(versus( limiting(similarity.(Stream(fish(communities(are(highly(structured(along(hierarchicallyc
organized( habitat( gradients,( but( the( distribution( of( functional( traits( across( gradients( and( spatial( scales( remains( poorly(
studied.(We(used(null(models(to(quantify(the(dispersion(of(reproductive(life(history,(feeding(ecology,(and(fluvial(morphology(
traits( in( local( communities( at( three( spatial( scales( (mesohabitats(within( a( reach,(mesohabitats(within( a(basin,( and( reaches(
within(a(basin).( (Linear(models(were(then(used(to(test(for(environmental(correlates(of(trait(dispersion(in(local(communities(
distributed(along(environmental(gradients( in(a(prairie(stream(network( in(Kansas,(USA.(Null(models( indicated( that(all( three(
trait( categories( are(underdispersed(at( the( three( spatial( scales( investigated.( Linear(models( indicated( that( the(dispersion(of(
reproductive( life( history( traits( was( associated( with( longitudinal( network( position( at( the( reach( resolution( but( not( the(
mesohabitat( resolution,( suggesting( that( environmental( filtering( of( reproductive( life( history( traits( is( stronger( in( shallow,(
headwater(streams(and(only(apparent(among(reaches(within(the(basin.(Our(results(affirm(that(the(assembly(of(stream(fish(
communities(is(driven(by(abiotic(filtering,(but(the(mechanisms(of(assembly(depend(on(the(nature(of(functional(traits,(position(
along(environmental(gradients,(and(the(spatial(scale(of(investigation.(

The(number(of(competitor(species(is(unlinked(to(sexual(dimorphism(
Shai( Meiri1,( Amy( A.( Kadison1,( Maria( Novosolov1,( Panayiotis( Pafilis2,( Johannes( Foufopoulos3,( Yuval(
Itescu1,(Pasquale(Raia4(&(Daniel(PincheiracDonoso5(
1Zoology,( Tel( Aviv( University,( Israel;( 2Zoology( and( Marine( Biology,( University( of( Athens,( Greece;( 3Natural( Resources( and(
Environment,(University(of(Michigan,(Ann(Arbor,(USA;(4Scienze(della(Terra,(dell’Ambiente(e(delle(Risorse,(Università(Federico(
II,(Italy;(5Life(Sciences,(University(of(Lincoln,(UK.(

Sexual(size(dimorphism(can(allow(males(and(females(of(the(same(species(to(specialize(in(different(sized(foods(and(therefore(
minimize(intraspecific(competition.(The(existence(of(interspecific(competition,(however,(is(thought(to(limit(such(divergence,(
as(larger(competitors(in(the(community(will(prevent(the(larger(sex(from(growing(larger,(and(smaller(species(may(prevent(the(
smaller( sex( from( growing( smaller.( ( Because( insular( communities( are( depauperate,( and( guilds( are( speciescpoor,( it( is( often(
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assumed(that(enhanced(sexual(size(dimorphism(is(common(on(islands.(The(intensity(of( interspecific(competition,(hindering(
enhanced(dimorphism,(is(thought(to(increase(with(competitor(richness.(We(examined(these(assumptions(using(data(on(the(
sexual(size(dimorphism(of(lizards,(and(mammalian(carnivores,(on(islands(worldwide.(We(tested(whether(intraspecific(sexual(
size( dimorphism( decreased( on( speciescrich( islands.( We( further( computed( the( average( sexual( dimorphism( of( species( on(
islands(and(tested(whether(speciescrich(islands(are(inhabited(by(relatively(monomorphic(species.(Within(families(and(guilds(
across(carnivores(and(lizards,(and(with(both(intraspecific(and(interspecific(approaches,(we(consistently(failed(to(find(support(
for( the( notion( that( speciescpoor( islands( harbour( more( sexually( dimorphic( species.( We( conclude( that( either( interspecific(
competition(does(not(affect( the(sizes(of( insular( lizards(and(carnivores( (i.e.,( character(displacement(and(species(sorting(are(
rare(in(these(taxa),(or(that(the(number(of(species(in(an(assemblage(or(guild(is(a(poor(proxy(to(the(intensity(of( interspecific(
competition.(

Friday'15'November,'Contributed'papers'2:'Niche$
How(are(gradients(of(richness(generated?((
David(J.(Currie,(Kevin(R.(Walker,(H.(VázquezcRivera(&(Véronique(BouchercLalonde(

Biology(Department,(University(of(Ottawa,(Ontario,(Canada.(((

(“The(factors(that(generate(richnesscclimate(correlations(are(poorly(understood.”((This(contention( is(distressingly(common,(
despite( abundant( literature(on( the( subject.(( If( the( contention( is( true,( it( is( partly(because( there( are,( in( fact,( two( canonical(
patterns(of(richness:(a(secular(pattern(of(species(diversification(and(colonization(of(biomes(during(the(Phanerozoic,(and(finerc
grained( (both( temporal( and( spatial)( variation( in( species( distributions( that( are(manifested( as( patterns( of( species( richness,(
range(size,(spatial(turnover,(speciescabundance(distributions,((etc.((The(secular(patterns(of(the(evolution(of(life,(for(example(
those(described(by(the(tropical(niche(conservatism(hypothesis,(are(in(little(doubt.((Yet,(there(is(little(reason(to(postulate(that(
finecgrained(patterns(of(richness(could(equally(be(“understood”(in(terms(of(biomeclevel(processes(at(geological(time(scales.((
Rather,(processes(that(vary(at(fine(grains(seem(much(more(likely(to(explain(finecgrained(variation(in(richness.((Preston((1962)(
suggests( a( possibility.(( Individuals( are( distributed( among( species( approximately( logcnormally.(( The( total( abundance( of(
individuals( does( not( vary( strongly( geographically.(( In( contrast,( minimum( population( size( does( so,( in( a( manner( strongly(
correlated(with(both(climate(and(species(richness.((If(continental(populations(of(organisms(colonize,(and(are(extirpated(from,(
environments( in( a( manner( similar( to( MacArthur( &( Wilson’s( (1967)( island( biogeography( theory( (or( more( recent( metac
population(theory)(many(of(the(finecgrained(patterns(of(the(distribution(of(life(on(Earth(are(likely(to(result.(((

Which( classes( of( biotic( interactions( represent( scenopoetic( variables( and(
should(be(included(in(models(of(species(Grinnellian(niches?(
Robert(P.(Anderson((

Biology,(City(College(of(the(City(University(of(New(York,(USA.((

A(thorny(problem(for(ecological(niche(modeling(of(species(distributions(is(how(to(integrate(biotic(interactions.(Here,(I(focus(
on(correlative(models(of(Grinnellian(niches(defined(only(by(densitycindependent(factors(via(scenopoetic(variables:(those(not(
affected( by( the( presence( of( the( focal( species.( In( contrast,( models( of( Eltonian( niches( include( densitycdependent( factors(
represented( by( variables( that( are( affected( by( the( focal( species.( As( a( starting( point,( I( consider( only( species( that( interact(
directly(with( the( focal( species,( asking(whether( some( classes( of( biotic( interactions( could( be( considered( scenopoetic.( First,(
some(classes(are(always(scenopoetic((and(important(to(the(focal(species):(completely(superior(competitors,(facilitators,(and(
sufferingcinducing( ammensals.( Second,( some( classes( are( never( scenopoetic( (but( irrelevant( anyway):( completely( inferior(
competitors,( commensals,( and( suffering( ammensals.( Third,( strictly( speaking,( all( other( classes( are( nonscenopoetic( (yet(
potentially( important):( competitors( of( intermediate( effects,( mutualists,( and( all( positive/negative( interactions(
(predators/prey,( consumers/resources,( parasites/hosts).( Interactions( in( the( first( category( can( be( included( as( predictors( in(
Grinnellian(models,(those(in(the(second(cannot,(and(those(in(the(third(require(further(information.(Fortunately,(in(the(third(
category,(some(interactions(may(be(important(to(the(focal(species(but(only(trivially(affect(the(other(species.(Such(interactors(
could(be(considered(scenopoetic(and(used(in(Grinnellian(models(of(the(focal(species.(These(determinations(require(natural(
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history(information,(e.g.,(regarding(the(symmetry(of(the(importance(and(specificity(of(the(interaction.(Biotic(interactions(that(
cannot(be(considered(scenopoetic(must(be(taken(into(account(in(other(ways((e.g.,(included(in(postcprocessing;(or(via(Eltonian(
models).(

Does(climate(limit(species(richness(by(limiting(individual(species’(ranges?(
Véronique(BouchercLalonde,(Jeremy(T.(Kerr(&(David(J.(Currie(

Department(of(Biology,(University(of(Ottawa(in(Ottawa,(Canada.(

Broadcscale(geographic(variation(in(species(richness(is(strongly(correlated(with(climate,(yet(the(mechanisms(underlying(this(
correlation(are(still(unclear.(We(test(two(broad(classes(of(hypotheses(to(explain(this(pattern.(Bottomcup(hypotheses(propose(
that( the( environment( determine( species'( ranges.( Ranges( then( sum( up( to( yield( species( richness( patterns.( Topcdown(
hypotheses(propose(that(the(environment(limits(the(number(of(species(that(occur(in(a(region,(but(not(which(ones.(We(test(
these(two(classes(of(hypotheses(using(a(natural(experiment:(seasonal(changes(in(environment(and(seasonal(range(shifts(of(
625(migratory(birds(in(the(Americas.(We(show(that(richness(seasonally(tracks(the(environment.(However,(individual(species'(
distributions(do(not.(Rather,(species(occupy(different(environments(in(two(seasons.(Our(results(are(inconsistent(with(bottomc
up(hypotheses.(Instead,(a(topcdown(mechanism(must(constrain(the(number(of(species(that(can(occur(in(a(given(region.(

Experimental(transplants( reveal( stronger( niche( limitation( of( altitudinal( than(
geographic(range(limits(
Anna(L.(Hargreaves1,(Karen(E.(Samis2(&(Christopher(G.(Eckert1((
1Department(of(Biology,(Queen’s(University,(Kingston,(Canada;(2University(of(Prince(Edward(Island,(Charlottetown,(Canada.((

The( geographic( and( elevational( distribution( of( a(species( is( expected( to( be( a( spatial( manifestation( of( its( niche.( Dispersal(
can(also(influence(distributions:(extending(it(beyond(niche(limits( in(vagile(species,(or(constraining(it( in(more(sessile(species.(
The( effect( of( dispersal(may( also( depend( on( the( steepness( of( the( ecological( gradient( causing( the( range(limit.(As(steepness(
increases(dispersal(limitation(should(be(rarer(and(range(limits(should(either(coincide(with(or(exceed(niche(limits.(We(tested(
these(predictions(by(synthesizing(results(from(studies(transplanting(species(across(geographic(vs.(elevational(range(limits.(As(
predicted,( the( frequency( and( magnitude( of( declines( in(fitnesscrelated( performance( were( greater( for(elevational(than(
geographic(limits.(Range(limits(seemed(to(coincide(with(niche(limits(in(55%(of(tests(across(elevational(limits(but(only(17%(of(
tests( involving( geographic( limits.( These(results( could( potentially( arise( from( a(methodological( bias( if( experimental(planting(
sites(were( placed( climatically( further( beyond( the( range( limit( in(studies( of(elevational(than(geographic( ranges(owing(to( the(
ease( of( covering( larger( climatic( differences( along( steeper(elevational( gradients.( However( analyses( accounting(for( climatic(
distance( between( withinc(and( beyondcrange( planting( sites( produced(similar( results,( further( suggesting( that(elevational(
gradients(are(ecologically(steeper( than(geographical(gradients.(Niche(constraints(and(dispersal(might(play(different( roles( in(
generating( elevational( vs.( geographic( limits.(Our( results( indicate( that( dispersal( seems( to( commonly( constrain( the( location(
of(geographic( limits,(whereas( elevational( limits( more( often( coincided( with( niche(limits,( or( exceed( them( as( dispersal(
maintained(sink(populations(beyond(niche(limits.(

Saturday'16'November,'Contributed'papers'1:'Community'Assembly$

Quantifying( community( assembly( processes( and( identifying( features( that(
impose(them(
James( Stegen1,( Xueju( Lin1,2,( Jim( Fredrickson1,( Xingyuan( Chen1,( David( Kennedy1,( Christopher(Murray1,(
Mark(Rockhold1(&(Allan(Konopka1(
1Pacific(Northwest(National(Laboratory,(Richland,(WA,(USA;(2School(of(Biology,(Georgia(Institute(of(Technology,(Atlanta,(GA,(
USA.((
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Spatial( turnover( in( the( composition( of( biological( communities( is( governed( by( (ecological)( Drift,( Selection,( and( Dispersal.(
Commonly(applied(statistical(tools(cannot(quantitatively(estimate(these(processes,(nor(identify(abiotic(features(that(impose(
these( processes.( For( interrogation( of( subsurface( microbial( communities( distributed( across( two( geologically( distinct(
formations( of( the( unconfined( aquifer( underlying( the( Hanford( Site( in( southeastern( Washington( State,( we( developed( an(
analytical( framework( that( advances( ecological( understanding( in( two( primary( ways.( First,( we( quantitatively( estimate(
influences(of(Drift,(Selection,(and(Dispersal.(Second,(ecological(patterns(are(used(to(characterize(measured(and(unmeasured(
abiotic( variables( that( impose( Selection( or( that( result( in( lowclevels( of( Dispersal.( We( find( that( (i)( Drift( alone( consistently(
governs( ~25%( of( spatial( turnover( in( community( composition;( (ii)( in( deeper,( finercgrained( sediments( Selection( is( strong(
(governing( ~60%( of( turnover),( being( imposed( by( an( unmeasured,( but( spatially( structured( environmental( variable;( (iii)( in(
shallower,( coarsercgrained( sediments( Selection( is( weaker( (governing( ~30%( of( turnover),( being( imposed( by( vertically( and(
horizontally( structured( hydrologic( factors;( (iv)( lowclevels( of( Dispersal(( can( govern( nearly( 30%( of( turnover( and( be( caused(
primarily( by( spatial( isolation( resulting( from( limited( exchange( between( finer( and( coarsercgrain( sediments;( and( (v)( highly(
permeable(sediments(are(associated(with(highclevels(of(Dispersal(that(homogenize(community(composition(and(govern(over(
20%( of( turnover.( We( further( show( that( our( framework( provides( inferences( that( cannot( be( achieved( using( precexisting(
approaches,(and(suggest(that(their(broad(application(will(facilitate(a(unified(understanding(of(microbial(communities.(

The(Silence(of(Biogeography(
Mark(V.(Lomolino1(&(Bryan(C.(Pijanowski2(
1College(of(Environmental(Science(and(Forestry,(Syracuse,(New(York,(USA(13031;(2Purdue(University,(West(Lafayette,(Indiana(
47906.((

Biogeography( is( the(study(of(geographic(variation( in(all(biological( traits(and,( from(the(early(classics(of(Darwin(and(Wallace(
and( those( of( von( Humboldt( before( them,( biogeographers( have( explored( a(marvelous( diversity( of( the( patterns( in( nature(
across( a( broad( range( of( spatial( and( temporal( scales.( Alexander( von( Humboldt’s( contributions,( in( particular( the( narrative(
account(of( his( explorations( to( the(Canary( Islands( and( the(New(World( tropics( and(his( classic,( comprehensive(Essay$on$ the$
Biogeography$of$Plants,(not(only( inspired(Darwin(and(Wallace(and(generations(of(others( to(become(naturalists,(but( these(
works(served(as(exemplars(of(holistic(approaches(for(exploring(the(geography(of(nature.(Although(we(can(think(of(no(other(
single(work(that(is(as(holistic(and(eclectic(as(von(Humboldt’s(Essay(and(its(Tableau((illustrating(in(great(detail(the(elevational(
gradients( in( biological( communities( and( environmental( conditions( along( the( slopes( of( Mount( Chimborazo,( Ecuador)( the(
collective(interests(of(modern(biogeographers(has(of(course(expanded(to(include(an(even(greater(diversity(of(biotic(variables(
–(ranging(from(genetic,(physiological(and(morphological(traits(of(individuals,(to(the(characteristics(of(entire(communities(and(
regional(to(continental((whole(ocean)(scale(biotas.(Our(purpose(here,(however,(is(not(to(praise(our(modern(discipline(for(all(
its( insights( and( breadth( of( visions,( but( to( point( out( our( glaring( oversight( of( a( potentially( transformative( frontier( in( the(
geography(of(nature.((

Effects(of(connectivity(and(size(of(local(sites(on(species(diversitycgene(diversity(
correlations(within((meta)communities:(insights(from(neutral(theories(
Fabien(Laroche1,2,(Philippe(Jarne1,(Thomas(Lamy3,(Patrice(David1(&(François(Massol1((
1Centre(d’Ecologie(Fonctionnelle(et(Evolutive,(Montpellier,(France;(2Agroparistech(ENGREF,(Paris,(France;(3Biological(Sciences,(
University(of(Quebec(in(Montreal,(Canada.((

In(the(last(decade,(there(has(been(a(growing(interest( in(the(simultaneous(study(of(genetic(diversity(within(populations(and(
species( diversity( within( associated( communities.( It( has( been( argued( that( “neutral( processes”( such( as( drift( and(migration(
should(similarly(affect(both(organizational(levels,(thus(contributing(to(positive(covariation(of(diversities(among(sites,(the(soc
called( speciescgenetic( diversity( correlations( (SGDCs).( However,( environmentally( dependent( competition( and( ecological(
characteristics( of( species( may( weaken,( or( even( reverse,( such( SGDCs.( Empirical( studies( have( revealed( both( negative( and(
positive(SGDCs(over(a(wide(array(of(ecological(situations,(leading(to(discussions(over(the(relative(strength(of(“neutral”(against(
“niche”( processes( in( population( /( community( construction.( However,( a( proper( quantitative( neutral(model( including( both(
levels( has( yet( to(be(produced(as( a(null(model( for( SGDCs.(We(propose( a(unifying(mainlandcislands(model(with( a( sampling(
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theory(to(explore(the(effects(of(sites’(connectivity(and(size,(as(well(as(the(importance(of(intracspecific(neutral(mutation(rate,(
on(SGDCs.(We(show(that(variation(in(size(and(connectivity(among(sampled(sites(contributes(to(positive(SGDCs(through(the(
relative(strength(of(drift(compared(to(migration.(Moreover(neutral(gene(mutation(can(significantly(affect(SGDCs,(leading(to(
negative(correlations(under(realistic(situations.(We(therefore(argue(that(neutrality(should(not(necessarily(generate(positive(
SGDC(and(provide(some(general(guidelines(for(interpreting(such(joint(patterns(of(diversity.(

Saturday'16'November,'Contributed'papers'2:'Methods$

A(new(law(of(biogeography?(the(GausecLiebig(law(
Brian(J.(McGill(

School(of(Biology(and(Ecology(and(Sustainability(Solutions(Initiative,(University(of(Maine,(Maine,(USA.(

Predicting(how(species(will(move(in(response(to(climate(change(is(an(important(question.(Current(tools(are(either(extremely(
mechanistic( but( very( data( hungry( or( completely( based( on( correlation.( Here( I( present( evidence( for( a( law(which( I( call( the(
GausecLiebig( law(that(describes(how(abundance(varies(along(environmental(gradients.( I(show(how(this( law(can(be(used(to(
produce(predictive(models(of(abundance(over(space((as(a( function(of(environmental(gradients).(This(result(provides(a(tool(
with(low(data(requirements(but(more(mechanistically(grounded(than(correlation.(I(assess(the(performance(of(this(approach(
in(predicting(species(abundances(in(interpolative(and(extrapolative(contexts(vs(traditional(niche(models.(

Fuzzy( logic( is( a( helpful( conceptual( and( operational( tool( for( modelling( the(
geography(of(ecological(interactions(
Raimundo(Real1,(Ana(Luz(Márquez1(&(Pelayo(Acevedo2(
1Departamento(de(Biología(Animal,(Facultad(de(Ciencias,(Universidad(de(Málaga,(Spain;( 2CIBIO((Centro(de( Investigação(em(
Biodiversidade(e(Recursos(Genéticos),(InBio(Laboratório(Associado,(Universidade(do(Porto,(Portugal.((

Fuzzy(logic(is(a(form(of(manycvalued(logic(whose(variables(have(a(truth(value(that(varies(in(degree.(Spatial(favourability(for(
species( occurrence(may( be( considered( a( fuzzy( concept,( as( historical,( geographical,( human,( and( environmental( conditions(
make(locations(more(or(less(favourable(for(the(occurrence(of(particular(species.(The(favourability(function(was(conceptually(
conceived(to(define(spatial(favourability(in(a(fuzzy(gradient(from(0(to(1,(so(facilitating(the(application(of(fuzzy(logic(to(spatial(
modelling.(Favourability(values(derived(from(the(favourability(function(have(the(same(meaning(and(the(same(mathematical(
value(regardless(the(prevalence(of(the(species,(so(enabling(direct(comparison(of(models(built(for(different(species(and(their(
combination( using( fuzzy( logic( operators.( These( characteristics( make( the( favourability( function( particularly( useful( in( the(
spatial(modelling(of(ecologically(interacting(species.(In(particular,(the(fuzzy(intersection(of(favourability(for(different(species(is(
useful( to( model( the( biogeographical( consequences( of( different( degrees( of( competition( between( species.( Fuzzy( logic(
operations(allow(also(to(combine(autoecological(and(sinecological(responses(in(a(way(that(may(account(for(the(existence(of(
parapatric( distributions( in( current( and( future( environments,( as( exemplified( by( hare( species( in( Europe.( Fuzzy( logic( may(
provide( biogeographical( modellers( with( the( necessary( flexibility( in( concepts( and( operational( tools( to( deal( with( a( highly(
unstable(and(intertwined(biogeographical(world.(

Relative(explanatory(power(of(environmental(variables(given(by(RDA(and(CCA(
are(not(always(reliable(
Kalle(Ruokolainen1,(Lasse(Ruokolainen2,(Hanna(Tuomisto1(&(Kalle(Parvinen3(
1Department( of( Biology,( University( of( Turku,( Finland;( 2Department( of( Biosciences,( University( of( Helsinki,( Finland;(
3Department(of(Mathematics,(University(of(Turku,(Finland.((
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Redundancy( analysis( (RDA)( and( canonical( correspondence( analysis( (CCA)( are( widely( applied( multivariate( methods( in(
community(ecology(when(the(researcher(wants(to(know(which(explanatory(variables(are(the(best(in(explaining(species(data.(
The( absolute( values( of( explained( variance( that( RDA( and( CCA( produce( are( known( to( be( rather( uninformative( because( of(
inadequacies(in(the(models(that(these(methods(fit(for(species(abundances.(However,(it(has(been(assumed(that(the(relative(
explanatory( power( obtained( for( the( explanatory( variables( can( be( considered( reasonable( reliable.( We( built( a( simulated(
environmental( landscape( in( which( species( abundances( were( determined( by( two( mutually( uncorrelated( independent(
variables,(X1(and(X2.(Half(of(the(species(were(defined(as(specialists(and(half(as(generalists.(Specialists(had(their(abundances(
more(strongly(controlled(by(X1(whereas(generalist(species(abundances(were(more(strongly(controlled(by(X2.(The(species(filled(
the( landscape( uniformly( so( that( the( species( were( spaced( at( constant( environmental( distance( from( each( other.( Then(we(
sampled( the( landscape( with( a( gradually( widening( systematic( grid( of( community( samples( and( subjected( each( grid( of(
community(samples(at(a(time(for(an(analysis(by(RDA(and(CCA.(The(results(showed(that(both(RDA(and(CCA(switched(the(rank(
order(of(the(explanatory(power(of(the(independent(variables(as(the(sample(grid(grew(larger.(This(shows(that(RDA(and(CCA(
cannot(give(reliable(results(of(the(relative(explanatory(power(of(the(independent(variables(when(ecologically(more(specialist(
species(respond(to(environmental(factors(differently(from(the(response(found(among(ecologically(more(generalist(species.(

Saturday'16'November,'Contributed'papers'1:'Community'Assembly$

Past( climatecbiodiversity( dynamics( forecast( profound( turnover( in( biotic(
systems(
David( NoguéscBravo1,( Sam( Veloz2,( Ben( Holt1,( Joy( Singarayer3,( Paul( Valdes4,( Baselm( Davis5,( Simon(
Brewer6,(Jack(Williams7(&(Carsten(Rahbek1((
1Center(for(Macroecology,(Evolution(and(Climate.(National(Museum(of(Natural(History,(University(of(Copenhagen,(Denmark;(
2Point( Blue( Conservation( Science,( USA;( 3Department( of(Meteorology,( University( of( Reading,( UK;( 4School( of( Geographical(
Sciences,(University(of(Bristol,(UK;(5Institut(des(Science(de(l'Environnement,(Université(de(Genève,(Switzerland;(6Department(
of(Geography,(University(of(Utah,(USA;( 7Department(of(Geography(and(Nelson(Center( for(Climatic(Research,(University(of(
WisconsincMadison,(USA”(

Quantitative( assessments( of( 21stccentury( climate( impacts( on( biodiversity( typically( predict( heightened( extinction( risk.(
However,( they( have( been(questioned(on( various( grounds,( including( a( lack( of( longcterm(perspective,( not( using( responsive(
indicators( such( as( species( abundances( and( for( seeming( inconsistency( with( sparse( evidence( for( extinctions( during( recent(
glacialcinterglacial(cycles.((Here(we(project(changes(in(abundance(and(conservation(status(under(a(doubledcCO2(scenario(for(
147(European(and(North(American(tree(taxa(using(models(calibrated(against(taxacclimate(relationships(for(the(past(21,000(
years.(Our(results(provide(a(future(scenario(of(profound(changes(in(ecological(communities(but(with(low(extinction(levels.(

The( influence( of( climate( and( dispersal( limitation( on( the( stability( of( biotic(
associations(across(the(late(Quaternary(
Jessica(L.(Blois1,(Nicholas(Gotelli2,(Anna(K.(Behrensmeyer3,( J.(Tyler(Faith4,( S.(Kathleen(Lyons3,( John(W.(
Williams5,( Kathryn( L.( Amatangelo6,( Antoine( Bercovici7,( Andrew( Du8,( Jussi( Eronen9,( Gary( R.( Graves10,(
Nathan( Jud11,( Conrad( Labandeira3,( Cynthia( Looy12,( Brian( McGill13,( David( Patterson8,( Richard( Potts14,(
Brett(Riddle15,(Rebecca(Terry16,(Anikó(Tóth3,(Amelia(Villasenor8(&(Scott(Wing3(
1School( of( Natural( Sciences,( University( of( CaliforniacMerced,( Merced,( CA,( USA;( 2Department( of( Biology,( University( of(
Vermont,(Burlington,(VT,(USA;( 3Department(of(Paleobiology,(National(Museum(of(Natural(History,(Smithsonian( Institution,(
Washington,( DC,( USA;( 4School( of( Social( Science,( The( University( of( Queensland,( Brisbane,( QLD,( Australia;( 5Department( of(
Geography(and(Center(for(Climatic(Research,(University(of(WisconsincMadison,(Madison,(WI,(USA;(6Environmental(Science(&(
Biology,( The( College( at( Brockport( –( SUNY,( Brockport,( NY,( USA;( 7Department( of( Geology,( Lund( University,( Lund,( Sweden;(
8Department( of( Anthropology,( George( Washington( University( Center( for( the( Advanced( Study( of( Hominid( Paleobiology,(
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Washington,(DC,(USA;(9Department(of(Geosciences(and(Geography,(University(of(Helsinki,(Helsinki,(Finland;(10Department(of(
Vertebrate( Zoology,( National( Museum( of( Natural( History,( Smithsonian( Institution,( Washington,( DC,( USA,( and( Center( for(
Macroecology,( Evolution( and( Climate,( University( of( Copenhagen,( Copenhagen,( Denmark;( 11Biological( Sciences( Graduate(
Program,( University( of( Maryland,( College( Park,( MD,( USA;( 12Department( of( Integrative( Biology,( University( of( California(
Berkeley,(Berkeley,(CA,(USA;( 13School(Biology(and(Ecology(&(Sustainability(Solutions( Initiative,(University(of(Maine,(Orono,(
ME,( USA;( 14Department( of( Anthropology,( Human( Origins( Program,( National( Museum( of( Natural( History,( Smithsonian(
Institution,( Washington,( DC,( USA;( 15School( of( Life( Sciences,( University( of( NevadacLas( Vegas,( Las( Vegas,( NV,( USA;(
16Department(of(Zoology,(Oregon(State(University,(Corvallis,(OR,(USA.(((

Climatic(and(habitat(conditions,(dispersal( lags,(and(biotic( interactions(are(major(factors(structuring(communities( in(the(late(
Quaternary.( Both( environmental( differences( and( dispersal( limitation( have( been( invoked( to( explain( community( structure(
across(time(and(space((e.g.,(appearance(of(nocanalog(communities)(or(abundance(change(and(geographic(distribution(shifts(
within( single( species,( but( biotic( interactions( are( less( commonly( studied( in( the( late(Quaternary.( However,( quantifying( the(
relative( influence( of( environment,( dispersal,( and( biotic( interactions( on( patterns( of( species( cococcurrence( is( not(
straightforward.(We( test( a( framework( for( assessing(potential( causes( of( species( associations( across( space,( thus( identifying(
species(pairs( for(which(biotic( interactions(may(be( important.(We(focused(on( fossil(pollen(assemblages( from( lake(sediment(
cores( in(eastern(North(America.(We(first(determined(significant(pairwise(associations(among(fossil(pollen(genera( for(every(
1,000(years(since(21,000(years(before(present.(We(then(used(geographic(coordinates(and(simulated(paleoclimates(at(each(
locality( to( determine( whether( significant( pairs( were( influenced( by( environment,( dispersal( limitation,( both( processes,( or(
neither.(Few((0c1.9%)(species(pairs(were(significantly(aggregated(or(segregated(across(space(and(overall,(the(potential(role(of(
biotic(interactions(was(minimal(for(significant(species(pairs.(Rather,(the(dominant(processes(were(environmental(differences(
or(dispersal(differences;(often,(both(processes(were(detected.(Even(for(those(species(pairs( that(potentially(represented(an(
actual(biotic(interaction(in(one(time(period,(the(association(was(usually(nonsignificant(at(other(times.(The(pairwise(approach(
taken(here(emphasizes(that(assemblages(of(species(are(transitory(and(primarily(tied(to(environmental(changes(or(differences(
in(dispersal(ability.(

Functional( and( phylogenetic( variation( of( tree( communities( across( broad(
environmental(gradients(in(Puerto(Rico(
Robert(Muscarella1,(Maria(Uriarte1,(Dave(Erikson2,(John(Kress2,(Nate(Swenson3(&(Jess(Zimmerman4(
1Department(of(Ecology,(Evolution(and(Environmental(Biology,(Columbia(University,(New(York,(New(York,(USA;(2Department(
of(Botany,(MRCc166,(National(Museum(of(Natural(History(Smithsonian(Institution,(P.O.(Box(37012,Washington,(D.C.,(20013c
7012,( USA;( 3Department( of( Plant( Biology,(Michigan( State( University,( East( Lansing,(Michigan( 48824,( USA;( 4Department( of(
Environmental(Science,(University(of(Puerto(Rico,(San(Juan,(Puerto(Rico,(USA.(

Enhancing( plant( community( surveys( with( functional( and( phylogenetic( data( can( help( resolve( the( influence( of( the( various(
processes( that( govern( species( distributions( and( community( assembly.( Applying( this( approach( to( broad( environmental(
gradients( may( reveal( how( communities( respond( to( environmental( change.( We( examined( variation( of( Puerto( Rican( tree(
diversity( across( precipitation( and( soil( gradients( to( understand( how( the( relative( influence( of( processes( governing( these(
patterns(changes(with(respect(to(environmental(conditions.(We(censused(all(freestanding,(woody(stems(≥1(cm(diameter(in(
24,(0.25cha(plots(located(along(Puerto(Rico’s(broad(precipitation(gradient.(For(the(species(included(in(these(plots((N=221),(we(
measured(five(functional(traits(based(on(a$priori(hypotheses(about(their(ecological(relevance(and(response(to(environmental(
conditions( (specific( leaf(area,( leaf(area,( leaf( thickness,(maximum(height,(and(wood(density).( In(addition,(we(quantified(the(
evolutionary( relationships(among(nearly( the(entire(native(and(naturalized( tree( flora(of(Puerto(Rico( (N=529)(using(a(highly(
resolved( molecular( phylogeny.( Using( null( models,( we( evaluated( how( functional( and( phylogenetic( dimensions( of( tree(
community(composition(varied(with(respect(to(precipitation(and(soil(gradients.(For(all(five(traits,(communitycweighted(mean(
trait(values(responded(to(the(precipitation(gradient(as(we(expected,(although(these(relationships(were(only(significant(for(the(
drier(half(of(the(gradient.(Dry(forest(plots(comprised(species(that(were(phylogenetically(and(functionally(clustered(compared(
to( the( island( species( pool.( Specifically,( dry( forest( plots( comprised( short( statured( trees(with( small( leaves( and(dense(wood(
compared( to( the( overall( pool.( This( pattern( remained( even( when( species( pools( were( restricted( to( species( occurring( on(
particular(soil(types.(Our(study(extends(recent(developments(in(community(phylogenetics(and(functional(ecology(to(address(
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community( variation( at( an( intermediate( spatial( scale( and( along( broad( environmental( gradients.( ( Integrating( multiple(
dimensions(of(biodiversity(may(help(illuminate(the(processes(underlying(community(variation(along(environmental(gradients.(
Broadening(the(spatial(and(taxonomic(scale(of(analysis(to(address(these(issues(at(a(regional(scale( integrates(ecological(and(
evolutionary(processes(structuring(community(diversity.(

Plant( defence( against(megaherbivores:( biogeography,( heteroblasty( and( trait(
matching(
Kevin(Burns(
Victoria(University(of(Wellington,(New(Zealand.((

Species( interactions( often( promote( trait( matching,( which( occurs( when( species( evolve( traits( that( coincide( with( local(
interaction( partners( in( ways( that( enhance( their( fitness.( I( quantified( plant( structural( defences( in( two( spatial( dimensions(
(vertically(and(geographically)(to(test(whether(plants(deploy(prickles,(thorns(and(spines(in(ways(that(match(the(distribution(of(
mammalian( herbivores.( In( mallee( scrublands( of( Western( Australia,( where( adult( plants( are( within( the( reach( of(
megaherbivores,(plant(structural(defences(increased(vertically(and(were(deployed(preferentially(by(adult(plants.(Conversely,(
in(woodlands(of(Eastern(Australia(and(California,(where(adult(plants( commonly(grow(above( the( reach(of(megaherbivores,(
structural(defences(decreased(vertically.(Populations(of(closely(related(woodland(taxa(on(Lord(Howe(Island(and(Santa(Cruz(
Island( exhibited( significant( reductions( in( structural( defence( in( the( absence( of( megaherbivores.( However,( Coprosma(
quadrifida,(a(member(of(a(diverse(clade(of(woody(plants(that(radiated(in(New(Zealand,(evolved(vertical(changes(in(structural(
defence(after(colonising(Australia,(where(it(is(exposed(to(megaherbivores.(Overall(results(illustrate(a(diverse(array(of(spatial(
patterns(in(plant(structural(defence(that(covary(with(the(distribution(and(foraging(behaviour(of(large(mammals,(providing(a(
multicscale(perspective(on(how(megaherbivores(have(shaped(the(evolution(of(plant(form(and(function.(

Spatial( and( Temporal( Trends( in( Plant( Community( Composition( of( Central(
European(Forest(Springs(
Carl(Beierkuhnlein(&(Andreas(Schweiger(

Department(of(Biogeography,(University(of(Bayreuth,(Germany.(

Due(to(their(inherently(constant(water(supply(and(temperature(regime,(spring(sites(are(“natural(laboratories(for(ecologists”(
(Odum(1971)( inhabiting(numerous( stenoecic( species(wellcadapted( to( these(conditions.( Longcterm(constancy(of( the(abiotic(
regime( and( the( significant( ecological( differences( to( neighboring( ecosystems( are( supporting( the( establishment( of(
characteristic(species(assemblages(of(these(ecological( islands.( (However,( their(spatial( isolation(acts(as(a( filter( for(dispersal,(
which(is(likely(to(limit(rapid(community(adaptation(to(anthropogenic(changes(of(environmental(conditions.(Central(European(
forest(ecosystems(have(been(affected(by(acidic(depositions(until( the(end(of( the(20th(century(and(are( likely( to( respond( to(
sudden(and(gradual(climatic(shifts(in(the(near(future.(Spring(sites(and(the(related(plant(communities(can(be(used(to(monitor(
these( largecscale( ecosystem( changes( in( an( integrative( and( standardized( way.( Here,( we( investigate( the( community(
composition( of( spring( vegetation( and( physicochemical( water( characteristics( of( 102( Central( European( forest( springs( on(
siliceous( parent(material(with( forest( catchments.( Besides( rare( and( smallcscaled( natural( disturbances( by(wild( game,( these(
spring( sites( are( not( affected( by( any( human( disturbance.( In( consequence,( the( species( composition( is( reflecting( spatial(
gradients( in( the(environmental( regime(of(catchments.( (We(show(temporal( trends(and(spatial(patterns( in(species(assembly(
and(we(analyze(their(ecological(drivers.(Spring(communities(react(rapidly(and(sensitive(to(gradual(but(also(sudden(shifts( in(
environmental(conditions(of(the(catchments(reflected(in(the(spring(site(conditions..(Ongoing(work(will(confirm(the(potential(
of(this(biomonitoringctool(and(support(political(decisioncmaking(regarding(regionalcscale(climate(change(effects.(

Odum,(E.P.(1971.(Fundamentals(of(Ecology.(3edn.(Saunders,(Philadelphia,(574(pp.(
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Saturday'16'November,'Contributed'papers'2:'Methods$
Visualizing(species(distributions(and(phylogeography(using(GenGIS((
Robert(Beiko1,(Alexander(Keddy1,(Kaila(Lawton2(&(Daniel(Ruzzante2(
1Computer(Science(and(2Biology,(Dalhousie(University,(Canada.(((
GenGIS( (http://kiwi.cs.dal.ca/GenGIS)( is( a( 3D( geographic( information( system( designed( to( support( analysis( of( biodiversity(
data.( Previous( versions(of(GenGIS( allowed( interactive( visualizations(of( georeferenced(phylogenetic( trees( in( two(and( three(
dimensions,( and( the( exploration( of( species( diversity( in( concert( with( environmental( features.( The( latest( major( release( of(
GenGIS( includes( support( for( the( development( of( analysis( plugins( that( can( use( functions( from( Python( and( R;( currently(
available(plugins( include( linear( regression(and( the(Mantel( test,( calculation(of(beta(diversity,( canonical( correlation(analysis(
and( reference( condition( analysis.( New( data( retrieval( plugins( allow( users( to( retrieve( data( directly( from( online( resources(
including(the(Global(Biodiversity(Information(Facility((GBIF)(and(the(MGcRAST(metagenomics(resource.(In(this(presentation(I(
will(use(a(South(American(vertebrate(dataset(to(illustrate(how(GenGIS(can(be(used(to(retrieve(and(analyze(data(from(online(
and( local( sources,( in( order( to( visualize( species( distributions( and( environmental( properties.( Using(mitochondrial( sequence(
data(from(several(species,(I(will(also(show(how(trees(can(be(used(in(GenGIS(to(test(the(geographic(structuring(of(populations.(

Nodecbased(analysis(of(clade(distribution(
Catherine(H.(Graham1

,(Michael(K.(Borregaard2,3,(Carsten(Rahbek3,(Jon(Fjeldså3(&(Juan(Parra4((
1Stony(Brook(University,( 650( Life( Sciences(Building,( Stony(Brook,(New(York(11789,(USA;( 2Oxford(University(Centre( for( the(
Environment,(University(of(Oxford,(South(Parks(Road,(OX1(3QY(Oxford,(UK;(3Center(for(Macroecology,(Evolution(and(Climate,(
Natural( History( Museum( of( Denmark,( University( of( Copenhagen,( Universitetsparken( 15,( 2100( Copenhagen( Ø,( Denmark;(
4Instituto(de(Biología,(Facultad(de(Ciencias(Exactas(y(Naturales,(Universidad(de(Antioquia,(Medellín,(Colombia.(

The(integration(of(ecological(data(with(evolutionary(relationships(is(one(of(the(most(rapidly(moving(research(fields(today,(and(
has( led( to( considerable( advances( in( our( understanding( of( the( processes( underlying( biogeographical( patterns.( Here,( we(
develop(the(node(allopatry(score(that(combines(ecological(and(evolutionary(approaches(into(a(single(framework,(and(avoids(
many(of(the(problems(that(characterize(community(phylogenetic(methods(in(current(use.(This(approach(goes(through(each(
node( in( the( phylogeny,( and( compares( the( distributions( of( descendant( clades( to( a( null( model.( The( nodecbased( analysis(
identifies(specific(nodes(associated(with(shifts(in(distribution(or(environmental(tolerances,(and(in(doing(so(provides(insights(
into(what(nodes(are(responsible(for(patterns(of(phylogenetic(structure(and(species(cococcurrence.(This(provides(the(basis(for(
more( detailed( studies,( for( example( focusing( on( the( ecological( changes( or( adaptations( that( took( place( at( the( highlighted(
nodes.(We(demonstrate(how(this(novel( implementation(can(be(used( to(generate(hypotheses( for(biogeographical(patterns(
with( case( studies( with( wellcdescribed( biogeographical( histories.( The( nodecbased( analysis( generates( a( set( of( intuitively(
interpretable(patterns(that(are(consistent(with(current(biogeographical(knowledge.( Importantly,( the(results(are(statistically(
tractable,(opening(many(possibilities( for( their(use( in(analyses(of( the(evolutionary,(historical(and(spatial(patterns(of(species(
diversity.(

Statistical( assumptions( in( the( distance( decay( relationship( and( their(
implications(for(biodiversity(conservation(
Péter(Sólymos1((
1Alberta(Biodiversity(Monitoring(Institute,(University(of(Alberta,(Canada.(

Distance(decay( relationship(describes( the(decrease(of( compositional( similarity(between(pairs(observations(and(geographic(
distance.( Statistically( speaking,( the( distance( decay( relationship( describes( the( covariance( structure( in( the( biological(
community.( The( simplest( covariance( structure( which( is( often( assumed( for( distance( decay( relationship( in( the( ecological(
literature(is(stationary(and(isotropic.(I(show(how(the(violation(of(these(assumptions(about(the(covariance(structure(affect(the(
interpretation(of(the(distance(decay(relationship(in(simulated(and(realcworld(data(sets.(Finally,(I(put(these(findings(into(the(
context(of(biodiversity(conservation.(
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Saturday'16'November,'Contributed'papers'2:'MethodsBapplication$

Defining(communities(by(their(interactions:(Using(process(to(identify(pattern(
Adam(Clark(

Ecology,(Evolution,(and(Behavior,(University(of(Minnesota(in(Saint(Paul,(USA.((

Much( of( contemporary( community( ecology( focuses( on( intense( study( of( pattern:( Observed( distributions( of( species( and(
environmental(variables(are(used(to(predict(how(communities(and(environments(interact.(This(has(resulted(in(a(rich(field(of(
multivariate(analysis(techniques.(Much(less(development(has(focused(on(using(observations(of(changes(to(gain(insight(about(
ecosystem( interactions.( This( alternative( processcbased( view( uses( observational( time( series( to( estimate( rates( of( change(
among( populations( of( species( (e.g.( mortality( and( birth),( and( environmental( properties( (e.g.( resource( supply( and(
consumption).(These(“demographic(traits”(could(then(be(used(to(describe(ecosystems(using(mechanistically(informative(and(
quantifiable( variables,( and( may( be( useful( for( predicting( future( ecosystem( behavior( in( response( to( management( or(
perturbation.(Using(data(describing(almost(a( century(of(grassland(succession( following(agricultural(abandonment(at(Cedar(
Creek(Ecosystem(Science(Reserve,(I(present(an(example(of(this(processcbased(approach(for(estimating(demographic(traits(in(
ecosystems,( and( show( how( these( parameters( can( be( analyzed.( The( demographic( traits( parameterized( by( this( technique(
suggest( a( tradeoff( between( colonization( and( mortality( rates,( as( predicted( by( many( metapopulation( models,( and( shows(
evidence(for(increased(community(stability(with(field(age.(

Using( cococcurrence( patterns( of( indicator( species( to( infer( broadcscale(
environmental(and(biotic(structuring(of(Amazonia(
Hanna(Tuomisto(
Department(of(Biology,(University(of(Turku,(Finland.((
The(use(of(indicator(species(has(a(long(history(in(vegetation(ecology(and(studies(focusing(on(fossil(assemblages.(In(particular,(
species(whose(habitat(preferences(are(known(have(been(successfully(used(to(infer(environmental(conditions(in(sites(or(time(
periods(for(which(no(direct(measurements(of(environmental(variables(are(available.(The(inferred(habitat(conditions,(in(turn,(
can(be(used(to(make(predictions(about(the(potential(distribution(of(other(species(and(biotic(communities.(Amazonian(rain(
forests(are(a(prime(example(of(an(extensive(and(poorly(known(ecosystem,(where(broadcscale(compositional(patterns(have(
been(difficult(to(map.(The(challenges(range(from(poorly(resolved(taxonomy(of(many(organism(groups(to(scanty(information(
on( species(distributions(and( the( spatial( variation( in(environmental( conditions.( In( the(past( year(or( so,( several( studies(have(
documented(that(easily(observable(plant(groups(can(be(used(to( infer(edaphic(properties(of(rain(forest(sites.(Since(all(plant(
groups(to(some(degree(respond(to(the(same(soil(properties,(this(makes(it(possible(to(infer(general(compositional(patterns(in(
the( forests( even( when( direct( data( on( most( plant( groups( are( absent.( I( will( review( some( recent( findings( based( on( these(
inference(methods,(and(assess(how(they(could(enhance(understanding(on(Amazonian(biogeography.(

Saturday'16'November,'Contributed'papers'1:'Community'Assembly$

When(should(species(richness(be(energyclimited,(and(how(would(we(know?(
Allen(H.(Hurlbert1(&(James(C.(Stegen2(
1Department(of(Biology,(University(of(North(Carolina,(Chapel(Hill,(NC,(USA;(2Pacific(Northwest(National(Laboratory,(Richland,(
WA,(USA.(((

Energetic( constraints(are( fundamental( to(ecology(and(evolution,(and(empirical( relationships(between(species( richness(and(
estimates(of(available(energy((i.e.(resources)(have(led(some(to(suggest(that(richness( is(energetically(constrained.(However,(
the(mechanism(linking(energy(with(richness(is(rarely(specified(and(predictions(of(secondary(patterns(consistent(with(energyc
constrained( richness(are( lacking.(Here(we( lay(out( the(necessary(and(sufficient(assumptions(of(a( causal( relationship( linking(
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energy( gradients( to( richness( gradients.(We( then( describe( an( ecocevolutionary( simulation( model( that( combines( spatiallyc
explicit( diversification( with( trait( evolution,( resource( availability,( and( assemblageclevel( carrying( capacities.( Our( model(
identified(patterns(in(richness(and(phylogenetic(structure(expected(when(a(spatial(gradient(in(energy(availability(determines(
the( number( of( individuals( supported( in( a( given( area.( A( comparison( to( patterns( under( alternative( scenarios,( in( which(
fundamental(assumptions(behind(energetic(explanations(were(violated,(revealed(patterns(that(are(useful(for(evaluating(the(
importance( of( energetic( constraints( in( empirical( systems.(We( use( a( dataset( on( rockfish( (Sebastes)( from( the( northeastern(
Pacific( to(show(how(empirical(data(can(be(coupled(with(model(predictions( to(evaluate( the(role(of(energetic(constraints( in(
generating(observed(richness(gradients.(

Saturday'16'November,'Contributed'papers'2:'MethodsBapplication$

Community( assembly( of( ants( along( environmental( gradients:( Combining(
Species(Distribution(and(Macroecological(models(
Israel(Del(Toro1,(Relena(Ribbons2(&(Alan(Andersen2(

1Organismic( and( Evolutionary( Biology,( University( of( Massachusetts( Amherst,( USA;( 2CSIRO( Tropical( Ecosystems( Research(
Centre,(Darwin,(Australia.((

Global(climate(change( threatens(ecological(communities(by(shifting(species(distributions(and(altering(species(assembly.(To(
better(understand(and(predict(the(consequences(of(global(environmental(change(on(biodiversity,(we(must(first(understand(
the( current( state( of( natural( communities.( Specifically,( it( is( important( to( predict( how( community( composition( can( change(
across( broad( environmental( gradients( that( are( likely( to( be( impacted( by( climate( change.( Our(main( objectives(were( to:( 1)(
document( patterns( of( savanna( ant( species( richness( in( northern( Australia( using(macroecological( and( statistical(models;( 2)(
develop(stacked(species(distribution(models(to(predict(community(assembly;(and(3)(predict(how(community(assembly(might(
change(under(future(climate(scenarios.(We(hypothesize(that(ant(richness(patterns(are(driven(primarily(by(the( large(rainfall(
gradient(of(the(region((1600c600(mm(north(to(south).(We(sampled(ant(communities(at(15(sites(along(the(rainfall(gradient(on(
two( occasions,( using( pitfall( traps.(We( also( developed( ensemble( species( distribution(models( using( four( algorithms( for( 35(
species(that(are(distributed(throughout(northern(Australia.(We(stacked(the(distribution(models(to(evaluate(how(accurately(
the( models( predicted( community( assembly.( Finally( we( projected( the( species( distributions( on( to( future( climate( change(
scenarios( and( evaluated( how( species( ranges( might( shift( and( how( community( assembly( may( change.(( Species( richness(
remained(fairly(constant(but(there(was(marked(compositional(change(along(the(rainfall(gradient.(Stacked(species(distribution(
models( overestimated( the( occurrence( of( species( at( particular( sites( but( shifts( in( species( distributions( and( community(
assembly(under(future(climate(scenarios(are(expected.((

Sunday'17'November,'Contributed'papers'1:'Large'Scale'A$

Latitude,(Productivity(and(Species(Richness(
Len(N.(Gillman1,(Shane(D.(Wright2,(Jarrod(Cusens1(&(Paul(McBride1(&(Robert(J.(Whittaker3,4(

1Institute(of(Applied(Ecology(New(Zealand,(School(of(Applied(Science,(Auckland(University(of(Technology,(Private(Bag(92006,(
Auckland,(New(Zealand;(2School(of(Biological(Sciences,(University(of(Auckland,(Private(Bag,(Auckland,(New(Zealand;(3School(
of( Geography( and( the( Environment,( OUCE( Building,( South( Parks( Rd.,( Oxford,( OX1( 3QY,( UK;( 4Center( for( Macroecology,(
Evolution( and(Climate,(Department( of( Biology,(University( of( Copenhagen,(Universitetsparken(15,(DKc2100(Copenhagen(Ø,(
Denmark.(

Net(Primary(Productivity(on(land(has(long(been(thought(to(be(greatest(in(tropical(forests(and(to(decrease(towards(the(poles.(
This(view(has(recently(been(challenged(with(a(report(that(annual(net(primary(productivity(of( forests( instead(peaks(at(midc
latitudes.( Understanding( global( patterns( in( primary( productivity( in( natural( ecosystems( is( important( if( we( are( to( resolve(
questions(relating(to(the( influence(of(productivity(on(global(carbon(budgets(and(determine(evolutionary(processes(such(as(
those(involved(in(regulating(patterns(of(biodiversity.(However,(the(claim(that(NPP(peaks(at(midclatitudes(was(made(without(



Abstracts(–(The$Geography$of$Species$Associations(

((©(2013(the(authors 

!
35!

support(from(statistical(analysis(of(the(data.(We(find(that(applying(ordinary(least(squares(regression(to(these(data,(as(well(as(
to(data(obtained(from(the(Oak(Ridge(National(Laboratory(database,(yields(strong(support(for(a(negative(relationship(between(
latitude( and( net( primary( productivity( of( forests.( Given( that( species( richness( increases( towards( the( equator,( the( parallel(
gradient(in(productivity(we(report(is(consistent(with(the(findings(that(relationships(between(productivity(and(species(richness(
of(plants(and(animals(in(natural(ecosystems(are(predominantly(positive(at(both(large(and(small(spatial(scales.(These(results(
are(congruent(with(much(diversity(theory(that(invokes(productivity(as(a(causal(factor.(

Biotic(exchange,(climatic(niche(conservatism(and(reversed(latitudinal(diversity(
gradients(((
Ignacio(MoralescCastilla1(&(Miguel(Á.(Rodríguez2(
1Cátedra( Rui( Nabeiro,( Biodiversidade( CIBIO,(Universidade de Évora,( Portugal;( 2Department( of( life( sciences,( University( of(
Alcalá,(Spain.((

That( diversity( patterns( are( imprinted( by( historical( events( is(widely( accepted( but,(what( is( the(magnitude( of( the( impact( of(
history( on( current( patterns?( And( how( exactly( have( historical( and( evolutionary( events( functioned( to( influence( the(
contemporary( distribution( of( diversity?( An( approach( to( answer( these( questions( is( to( focus( in( wellcknown( examples( of(
dispersal,(a(process(recurrently(used(in(Biogeography(to(explain(species(distributions.(Here,(we(study(the(biotic(exchange(of(
mammals(across(Beringia,(comparing(the(species(richness(patterns(of(the(genera(that(dispersed(to(the(Nearctic(versus(those(
that(dispersed(to(the(Palearctic.(This(case(study(allowed(testing(the(following(predictions:((1)(if(dispersers(had(conserved(the(
adaptations(that(enabled(them(withstanding(the(cold(temperatures(of(the(Bering(Strait,(we(would(expect(them(to(be(speciesc
rich( in(cold(climates.( (2)( If(climatic(niches(have(been(effectively(conserved(across(evolutionary(time,(then(macrocecological(
models( (MEM’s)( should( be( able( to( crosscpredict( diversity( of( dispersers( between( origin( and( destination( biogeographic(
domains.((3)(MEM’s(for(species(belonging(to(genera(that(dispersed(would(predict(better(the(diversity(of(congenerics(in(other(
continent(than(diversity(of(species(not(belonging(to(dispersed(genera.(Results(generally(confirmed(our(expectations.(Despite(
the( long( periods( of( time( spanned( since( these( dispersal( events( took( place,( exchanged( faunas( can( still( partially( predict( the(
distributions( of( congenerics( inhabiting( a( different( continent.( In( sum,( dispersal( coupled( to( thermal( or( climatic( adaptations(
conserved(along(evolutionary(history,(provide(a(likely(explanation(for(examples(of(a(reversed(latitudinal(diversity(gradient(in(
mammals.(

Global(biodiversity(and(biogeography(of(razor(clams((Bivalvia:(Solenidae)(
Hanieh(Saeedi1,(Mark(Costello1(&(Todd(Dennis2(
1Leigh(Marine(Laboratory,(University(of(Auckland,(New(Zealand;(2School(of(Biological(Sciences,(University(of(Auckland,(New(
Zealand.(((

Razor(clams((Solenidae(and(Pharidae)(are(deepcburrowing(bivalves(that(inhabit( intertidal(and(shallow(subctidal(softcbottom(
sediments( of( tropical( and( subctropical( areas.( Here( we( used( combined( data( published( in( the( literature( and( opencaccess(
databases(including(the(Global(Biodiversity(Information(Facility((GBIF),(the(Ocean(Biogeographic(Information(System((OBIS),(
and( museums’( geographical( distribution( records( to( map( the( global( geographic( distribution( of( Solenidae( species.( Species(
nomenclature( and( synonyms( were( reconciled( using( the(World( Register( of(Marine( Species( (WoRMS).( Environmental( data(
were( obtained( at( a( spatial( resolution( of( 0.083º( from( BiocOracle.( We( applied( a( species( distribution( modeling( program(
‘Maximum(Entropy’((Maxent)(to(predict(suitable(habitats(for(Solenidae(species.(The(geographic(distribution(of(species(in(5°(
latitudinal(bands(showed(a(distinct(bimodal(pattern,(and(global(patterns(of(richness(decreased(from(the(equator(to(the(poles.(
Eastern( and( southern( parts( of( Asia( exhibited( the( greatest( diversity;( there( were( no( distribution( records( for( this( family( in(
Antarctica(and(some(large(oceanic(islands(such(as(New(Zealand.(Model(outputs(indicated(the(majority(of(suitable(Solenidae(
habitats(are(likely(to(occur(in(the(shallow(waters(of(the(IndocPacific(area(and(the(North(Atlantic(Ocean.(The(most(important(
environmental( factors( in( determining( Solenidae( habitat( suitability( were( depth,( chlorophyll( A( concentration,( calcite(
concentration,(and(sea(surface(temperature.(Knowledge(of(the(biogeographical(patterns(of(Solenidae(on(a(global(scale(will(
help(identify(factors(such(as(geological(and(climatological(phenomena(that(are(known(to(influence(the(diversity(patterns(of(
ecologically(and(environmentally(important(marine(organisms(such(as(razor(clams.(
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Sunday'17'November,'Contributed'papers'2:'Large'Scale'B$

Towards(a(biogeography(of(species(interactions(
Timothée(Poisot1,2(&(Dominique(Gravel1,2,3((
1Départment( de( Biologie,( Université( du( Québec( à( Rimouski,( Canada;( 2Québec( Centre( for( Biodiversity( Sciences,( Canada;(
3Chaire(de(recherche(du(Canada,(Écologie(des(écosystèmes(continentaux.(

Networks( of( species( interactions( are( a( powerful( way( to( address( the( complexity( of( ecological( communities.( Yet,( our(
understanding( of( networks( is( primarily( static,( species( based,( and( overall( poorly( adapted( to( biogeographic( questions.(
Nonetheless,( understanding( how( and( why( networks( vary( through( space( is( a( key( step( in( furthering( the( integration( of(
community(ecology(and(biogeography.( (Building(on(recent(developments(expanding(the(alpha(cbetacgamma(diversity(levels(
to( species( interaction( networks( (Poisot( et( al.( 2012),(we( propose( a( new( paradigm( for( network( research.(We( explore( how(
embracing(the(fact( that(networks(vary(over(space(and(time(allow(to(develop(statistical(approaches(to(predict( interactions,(
how(it(allows(a(more(mechanistic(approach(to(variation,(and(how(it(relates(to(the(relationship(between(species(interaction(
and(species(cococcurence.(We(show(that(working(toward(a(biogeographic(theory(of(interaction(networks(will(have(benefits(
for(species(distribution(modelling,(and(allow(to(predict(the(recassembly(of(ecological(communities(following(environmental(
change.(
T.(Poisot,(E.(Canard,(D.(Mouillot,(N.(Mouquet(&(D.(Gravel((2012).(The(dissimilarity(of(species( interaction(networks.(Ecology(
Letters,(15((12)(1353c1361.(

A( quantitative( framework( to( understand( and( predict( spatial( distribution( of(
ecological(networks(
Dominique(Gravel1,2,3(&(Timothée(Poisot1,2(
1Départment( de( Biologie,( Université( du( Québec( à( Rimouski,( Canada;( 2Québec( Centre( for( Biodiversity( Sciences,( Canada;(
3Chaire(de(recherche(du(Canada,(Écologie(des(écosystèmes(continentaux.(

Integrating(network(theory(to(biogeography(is(among(the(most( important(and(exciting(challenges(that(macroecologists(are(
currently( facing,( yet( the( idea( that( species( interactions( have( a( biogeographical( structure( of( their( own( is( often( overlooked.(
Achieving(this(integration(is(necessary(to(progress(towards(understanding(species(interactions(through(time(and(space,(and(
doing( so( to(predict( species( geographical(distributions(and( community(dynamics.(We(propose(a(quantitative( framework( to(
infer( spatial( distribution( of( ecological( networks.(We( start( from( the( observation( that( local( interaction( networks( are( never(
simple( random( samples( of( a( regional( and( stationary(metacnetwork.(We( decompose( the( origin( of( this( variation( in( several(
components( with( several( probabilistic( models( of( network( structure.( We( find,( not( surprisingly,( that( spatial( variation( in(
community( composition( is( the( first( factor( responsible( for( the( spatial( variation( in( network( structure.( This( variation( is( not(
random(however,( it( is(strongly(driven(by(speciescspecific(responses(to(variation(in(the(environment.(Secondly,(we(find(that(
species(noncrandom(association((attraction(and(repulsion)(is(also(a(major(component(of(the(variation(of(network(structure.(
Lastly,(we(underline(the(need(to(account(for(the(reciprocal( feedback(between(the(metacnetwork(structure(and(species(coc
occurrence.(The(framework(we(propose(has(potential(practical(implications(such(as(the(proposition(of(sampling(guidelines(for(
the( inference( of( network( structure,( development( of( species( distribution( models( accounting( for( biotic( interactions( and(
scenarios(of(future(community(structure(following(global(changes.((((

Estimates( of( species( extinctions( from( Species–Area( relationships( strongly(
depend(on(ecological(context(
Miguel( G.( Matias1,3,( Dominique( Gravel2,( François( Guilhaumon3,( Philippe( DesjardinscProulx2,( Michel(
Loreau4,(Tamara(Münkemüller5(&(Nicolas(Mouquet1(



Abstracts(–(The$Geography$of$Species$Associations(

((©(2013(the(authors 

!
37!

1Institut( des( Sciences( de( l'Evolution,( UMR( 5554,(CNRS,( Université( Montpellier( 2,(CC( 065,(Place( Eugène( Bataillon,( 34095(
Montpellier(Cedex(05,(France;(2Université(du(Québec(à(Rimouski,(Département(de(biologie,(chimie(et(géographie,(300(Allée(
des(Ursulines,(Québec,(Canada.(G5L(3A1;(3'Rui(Nabeiro'(Biodiversity(Chair,(CIBIO,(Universidade(de(Evora,(Casa(Cordovil,(Rua(
Doutor(Joaquim(Henrique(da(Fonseca,(7000c890(Evora,(Portugal.(Present(address:(Laboratoire(Ecologie(des(Systèmes(Marins(
Côtiers( UMR( 5119,(CNRS,( IRD,( IFREMER,( UM2,( UM1,( Montpellier( Cedex( 5,( France;( 4Centre( for( Biodiversity( Theory( and(
Modelling,(Experimental(Ecology(Station,(Centre(National(de( la(Recherche(Scientifique,(09200(Moulis,( France;( 5Laboratoire(
d’Ecologie(Alpine,(UMR(CNRS(5553,(University(Joseph(Fourier,(BP(53,(38041(Grenoble(Cedex(9,(France.(

Species–area((SAR)(and(endemics–area((EAR)(relationships(are(amongst(the(most(common(methods(used(to(forecast(species(
loss(resulting(from(habitat(loss.(One(critical,((albeit(often(ignored,(limitation(of(these(areacbased(estimates(is(their(disregard(
of( the( ecological( context( that( shapes( species( distributions.(In( this( study,(we( estimate( species( loss( using( a( spatially( explicit(
mechanistic( simulation( model( to( evaluate( three( important( aspects( of( ecological( context:( coexistence( mechanisms( (e.g.(
species(sorting,(competition–colonization(tradeoffs(and(neutral(dynamics),(spatial(distribution(of(environmental(conditions,(
and( spatial( pattern( of( habitat( loss.( We( found( that( (1)( areacbased( estimates( of( extinctions( are( sensitive( to( coexistence(
mechanisms(as(well(as(to(the(pattern(of(environmental(heterogeneity;((2)(there(is(a(strong(interaction(between(coexistence(
mechanisms(and(the(pattern(of(habitat(loss;((3)(SARs(always(yield(higher(estimates(of(species(loss(than(do(EARs;(and((4)(SARs(
and( EARs( consistently( underestimate( the( realized( species( loss.( Our( results( highlight( the( need( to( integrate( ecological(
mechanisms(in(areacestimates(of(species(loss.((

Sunday'17'November,'Contributed'papers'1:'Global'Change$

Using(museums( to( predict( climate( change( response:(modeling( Florida( plant(
diversity(
Charlotte( GermaincAubrey1,( Julie( Allen2,( Douglas( Soltis1,3,( Robert( Guralnick4,( JosecMiguel( Ponciano3,(
Ryan(Moraski3,(Kurt(Neubig1,(Lucas(Majure1,(Larry(Page1(&(Pamela(Soltis1,3((
1Florida(Museum(of(Natural(History,(Gainesville,(FL,(USA,(2Illinois(Natural(History(Survey,(Champaign,(IL,(USA,(3Department(of(
Biology,( University( of( Florida,( Gainesville,( FL,( USA,( 4Ecology( and( Evolutionary( Biology,( University( of( Colorado( at( Boulder,(
Boulder,(CO,(USA.(

Integrated(Digitized(Biodiversity( collections( (iDigBio;(www.idigbio.org),( the(National(Resource( for(Advancing(Digitization(of(
Biodiversity(Collections((ADBC),(is(an(NSFcsponsored(effort(to(digitize(biological(collections(from(all(natural(history(institutions(
across(the(USA.(This(10cyear(effort(will(make(data(from(an(estimated(1(billion(specimens(hosted(in(1,600(collections(available(
on(a(single(portal.(The(scope(of(the(research(questions(that(this(resource(will(enable(the(scientific(community(to(address(is(
unprecedented,(and(we(are(currently(reaching(out(to(the(community(to(develop(pipelines(to(make(this(resource(usercfriendly(
and( broadly( accessible( to( a( diverse( array( of( users.( Here,( we( present( a( study( of( the( vascular( plants( of( Florida,( using( the(
historical( information(on(museum(specimens( to(predict( the( future(of( the( flora(of( this(biological(hotspot.(Using(herbarium(
collections,( we( reconstructed( niche( models( for( more( than( 1,700( terrestrial( plant( species( from( throughout( Florida( and(
projected(these(models(into(the(future.(Mapping(the(index(of(plant(diversity(and(endemism(hotspots,(we(examined(predicted(
future( distributions( of( this( diversity.( Future( distributions( considered( models( of( dispersal( ability,( seaclevel( change,( and(
urbanization(projections.(Unexpectedly,(two(distinct(regions(respond(differently(to(the(future(change(in(climate,(with(altered(
precipitation( seeming( to( be( a( stronger( determinant( of( these( responses( than( increasing( temperature.( Furthermore,( the(
regions(with(the(greatest(projected(increases(in(species(richness(correspond(to(those(most(vulnerable(to(seaclevel(rise,(with(

important(implications(for(conservation(and(land(management(of(the(peninsula.((

Response( of( Rodents( to( Climatic( Variation( in( North( America( Over( the( Past(
Century(
Katherina(B.(Searing(&(Mark(V.(Lomolino(
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SUNY(College(of(Environmental(Science(and(Forestry.(

Bergmann’s(rule,(which(describes(the(tendency(for(body(size(of(animals(to( increase(with( increasing( latitude(and(elevation,(
has( recently( been( explored( across( temporal( gradients( to( assess( the( relationship( between( body( size( and( environmental(
conditions.(( Changing( climates( provide( a( unique( challenge( or( opportunity( that( may( result( in( a( shift( in( body( size( of(
populations,( consistent( with( the( causal( explanations( for( Bergmann’s( rule( (i.( e.,( increasing( during( periods( of( cooling( and(
decreasing(during(periods(of(warming).((The(purpose(of(this(research(is(to(assess(the(capacity(of(members(of(small(mammals(
to(respond(in(an(adaptive(manner(to(recent(climate(change(through(shifts(in(body(size(of(their(populations.((We(predict(that(
body(size(shifts(over(time(will(be(inversely(related(to(changes(in(mean(annual(temperatures.((Specifically,(we(compared(the(
body(size((condylobasal(length)(of(specimens(representing(five(families(and(23(species,(where(each(species(was(collected(at(
the( same( location(over( the(past( century.((Given( the( fundamental( importance(of( body( size,( our( research(will( enhance(our(
ability( to( predict( potential( evolutionary( responses( to( future( climatic( change( and( provide( transformative( insights( for(
conserving(the(natural(character(of(species,(including(their(body(size(and(capacity(to(adapt(to(future(environmental(change.(

How(does(city(size(affect( the(relationship(between(bird(species(richness(and(
urbanization?(
Peter(J.(Sherman(&(Sara(A.(Gagné(

Department(of(Geography(and(Earth(Sciences,(University(of(North(Carolina(at(Charlotte,(USA.((

Bird(species(richness(changes(along(the(urban(gradient.(The(magnitude(and(direction(of(this(change(may(be(influenced(by(city(
size.(For(example,(if(the(general(pattern(of(bird(species(richness(in(response(to(increasing(human(density(is(humpedcshaped(
with( an(overall( decline,( then( the( slope(of( the( relationship( between(bird( species( richness( and(human(density( in( individual(
cities(should(be(positive(in(small(cities((with(small(populations(and(low(human(density)(and(negative(in(large(cities((with(large(
populations(and(high(human(density).(We( tested(hypotheses(of( the(effect(of( city( size(on( the(bird( species( richnesschuman(
density(relationship(using(Breeding(Bird(Survey((BBS)(and(U.S.(Census(Bureau(data.(We(randomly(selected(48(cities(stratified(
by(population( size,( latitude,(and( longitude.( For(each(city,(we( summarized(bird( species( richness( for( the(BBS( routes( located(
within( an( exurbancdensity( buffer( and( estimated( the( slope( of( the( relationship( between( human( density( in( landscapes(
surrounding( routes( and( route( bird( species( richness.( We( used( these( estimates( as( the( response( variable( in( models( that(
included(city(population(size,(city(age,(temperature,(precipitation,(and(elevation(as(predictors.(We(also(directly(tested(for(an(
effect(of(city(population(size(on(route(bird(species(richness(over(and(above(the(effects(of(other(predictor(variables,(including(
human(density.(City(population(size(was( included( in(the(most(supported(models(and(had(a(negative(effect(on(bird(species(
richness.(These(results(have(implications(for(the(comparison(of(the(effects(of(urbanization(on(biodiversity(among(cities(and(
for(urban(planning(and(design.(

The(role(of(urban(and(agricultural(areas(for(migrating(birds:(an(assessment(of(
withincyear(temporal(turnover((
Frank(A.(La(Sorte1,(Morgan(W.(Tingley2(&(Allen(Hurlbert3(
1Cornell( Lab(of(Ornithology,( Ithaca,(New(York(14850(USA;( 2Woodrow(Wilson( School,( Princeton(University,( Princeton,(New(

Jersey(08544(USA;(3Department(of(Biology,(University(of(North(Carolina,(Chapel(Hill,(North(Carolina(27599(USA.(((

The(impact(of(anthropogenic(landcuse(change(on(avian(diversity(has(been(assessed(from(a(variety(of(ecological(perspectives,(
but( primarily( betweencyears( with( little( attention( given( to( withincyear( dynamics.( Using( citizencscience( data( on( avian(
occurrences,(we(estimate(how(species(richness(and(temporal(decay(in(compositional(similarity(was(structured(withincyears(
across(an(anthropogenic( landcuse(gradient( (intact(vegetation,(agriculture,(and(urban).( Species( richness(peaked(on(average(
during(spring(and(autumn(migration,(and(intact(vegetation(had(the(highest(and(urban(the(lowest(species(richness(on(average.(
Temporal( decay( trajectories( were( similarly( structured( across( the( landcuse( gradient( and( were( similarly( affected( by( the(
geographic( diffusion(of(migrating( species.( The( level( of( temporal( turnover(was( lowest( for( agricultural( and(especially( urban(
areas,(suggesting(more(homogeneous(withincyear(species(compositions.(With(increasing(latitude,(migratory(species(made(up(
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a( larger( proportion( of( the( breeding( community,( resulting( in( higher( temporal( turnover( across( the( landcuse( gradient( and( a(
weaker( effect( of( migration( for( intact( vegetation.( These( results( suggest( landcuse( change( degraded( withincyear( temporal(
turnover(and(reduced(species(richness(during(migration(and(the(breeding(season.(However,(the(effect(of(migration(remained(
evident(across(latitudes(within(urban(and(especially(agricultural(areas.(This(suggests(efforts(directed(towards(maintaining(or(
restoring(landscape(heterogeneity(in(these(areas(may(enhance(the(quality(of(stopover(habitat(and(the(viability(of(migratory(
populations( throughout( North( America.( These( efforts( may( also( mitigate( the( temporal( and( spatial( simplification( of( avian(
diversity(that(has(occurred(through(human(activities.((((

Incorporating( the( effects( of( permafrost( dynamics( into( a( dynamic( vegetation(
model(to(improve(the(estimation(of(vegetation(distribution(and(carbon(cycling(
in(northern(high(latitudes(during(the(21st(century(
Qianlai(Zhuang1(&(Yueyang(Jiang1,2(
1Department( of( Earth,(Atmospheric,( and(Planetary( Sciences,( Purdue(University,(West( Lafayette,( IN,(USA;( 2The( Ecosystems(
Center,(Marine(Biological(Laboratory(at(Woods(Hole,(MA,(USA.((

In(northern(high(latitudes,(permafrost(plays(an(important(role(in(affecting(vegetation(distribution(and(carbon((C)(dynamics.(
This(study(incorporates(a(soil(thermal(model((STM)(that(couples(water(and(heat(transport(into(a(dynamic(global(vegetation(
model((LPJcDGVM)(to(simulate(the(permafrost(and(soil(thermal(dynamics,(and(to(evaluate(their(effects(on(vegetation(and(C(
dynamics( through( the( 21st( century.(With( improved( simulation( of( soil( temperatures,( LPJcSTM(performs( better( in(modeling(
carbon( budget( than( LPJ( does( when( results( are( compared( to( field( observations( for( historical( periods.( ( Further( model(
simulations( are( driven( with( a( suite( of( climate( projections( with( varying( atmospheric( CO2( concentrations( and( climate(
sensitivity.(The(results( indicate(that(both(atmospheric(CO2(concentration(and(climate(variability(exert(significant(effects(on(
vegetation(distribution(and(ecosystem(C(dynamics,(while(CO2( fertilization(plays(a(greater( role( than(climate(variability.( The(
warming( climate( will( reduce( the( capacity( of( C( sequestration( in( the( region.( Relative( to( the( standcalone( LPJcDGVM,(
incorporation(of( STM( into( LPJcDGVM( leads( to:( (i)( slower( replacement( of( boreal( evergreen( coniferous( forest( by( deciduous(
forest(and(herbaceous(vegetation;( (ii)( shorter(growing(season( in(present( time(primarily(due( to( later( thawing( in(spring;( (iii)(
higher(presentcday(ecosystem(C(sequestration(but(with(a(faster(declining(rate(under(warming(climate;((iv)(slight(increase(in(
vegetation(C(but(a(pronounced(large(gain(in(soil(C(by(2100.((

Sunday'17'November,'Contributed'papers'2:'Phylogeography$

Natural(experiments(and(metacanalyses(in(comparative(phylogeography((
Michael(Dawson1((
1University(of(California,(Merced,(USA.(((

The(challenge(for(phylogeography,( like(other(observational(sciences,( is(to(extract(general(relationships(representing(causes(
and( effects( from( complex( natural( data.( ( I( describe( comparisons( of( synchronously( diverging( cocdistributed( (SDC)( taxa,(
including(sympatric(sister(species,(to(help(meet(this(challenge.(As(an(example,(using(narrative(and(best(evidence(synthesis,(I(
recevaluate( ad( hoc( aggregate( analyses( relating( population( genetic( structure( (FST)( to( dispersal( potential.( I( deconstruct( an(
aggregate(global(analysis(to(generate(a(regional(subset(of(data(which(I(compare(with(datasets(describing(cocdistributed(taxa,(
SDC( species( and( sympatric( sister( species.( A(weak( negative( relationship( between( FST( and( dispersal( potential( is( implied( by(
aggregate(global(analysis( (0.1(≤(R2(≤(0.29).( ( In(contrast,( regional(datasets(of(cocdistributed(species(show(strong(correlation(
between(FST(and(dispersal(potential((0.78(≤(R

2(≤(0.85).((Comparisons(between(SDC(and(sympatric(sister(species(consistently(
evince( higher( gene( flow( in( species( with( higher( dispersal( potential.( ( This( suggests( that( ad( hoc( aggregate( analyses( can( be(
compromised( by( multiple( sources( of( error.( ( Comparisons( of( SDC( taxa,( including( sympatric( sister( species,( adapt( the(
experimental( scientific(method(to(natural( situations,(providing(robust(and(repeatable( tests(of(phylogeographic(hypotheses(
and( accurate( estimates( of( effect( sizes.( To(make( strong( inferences( about( phylogeography(we( should( seek( out( the( hidden(
wealth(of( natural( experiments( that( provide(particularly( clear( opportunities( to( study( the( factors( that( influence(patterns( of(
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biodiversity.(((

Predicting( phylogeographic( endemism( in( a( topographically( complex(
Neotropilcal(hotspot(
Ana( Carolina( Carnaval1,( Eric( Waltari1,( Miguel( Trefaut( Rodrigues2,( Dan( Rosauer3,( Ivan( Prates1,( Maria(
Strangas1,(Marcio(Pie(4(&(Craig(Moritz3(
1Biology,( City( College( of( CUNY;( 2Instituto( de( Biociências,( Universidade( de( São( Paulo;( 3Research( School( of( Biology,( The(
Australian(National(University;(4Zoologia,(Universidade(Federal(do(Paraná.((

We( ask( how( geography( and( environmental( shifts( over( the( last( 120,000( years( influence( presentcday( patterns( of(
phylogeographic( endemism:( a( variant( of( phylogenetic( endemism,( based( on( the( very( tips( of( the( Tree( of( Life,( which( we(
introduce(to(study(the(impacts(of(recent(history(on(the(spatial(distribution(of(genetic(diversity.(Using(the(megacdiverse(and(
threatened(Brazilian(Atlantic(forest(as(a(study(system,(we(map(phylogeographic(endemism(through(a(biomecwide(synthesis(
that(combines(new(and(published(sequenceclevel(data(from(25(vertebrate(species(or(species(groups.(To(ask(how(accurately(
one(can(predict(the(distribution(of(phylogeographic(endemism(in(space,(we(investigate(the(roles(of(historical(climate(stability(
and(current(climatic(heterogeneity(on(phylogeographic(endemism.(We(identify(two(divergent(bioclimatic(domains(within(the(
forest((one(in(the(north,(one(in(the(south).(Independent(modeling(of(these(domains(demonstrates(that(endemism(patterns(
are( subject( to( different( drivers:( while( historical( climatic( stability( predicts( phylogeographic( endemism( in( the( north,(
contemporary( climatic( heterogeneity( better( explains( endemism( in( the( south.( These( results( are( consistent( with( recent(
speleothem(and(pollen(fossil(studies,(which( indicate(that(the(northern(and(southern(Atlantic( forests(have(been(acting(as(a(
dipole,(providing(a(bridge(between(Neotropical( genetic(data(and( information( from(geomorphology(and(paleoecology.( The(
correspondence(also( reinforces( the(conclusion( that( subcregional(differences( in(climate(are(central( to(explaining(endemism(
patterns(and(historical(demography(across(taxa(and(regions(with(divergent(histories(and(environmental(domains(–(a(result(
expected(to(improve(prediction(of(endemism(patterns(in(other(endangered(or(understudied(ecosystems(worldwide.(

The(biogeography(of(electroccrypsis(in(Gymnotus(
Nathan(Lovejoy1,(Kristen(Brochu2,(Javier(MaldonadocOcampo3(&(William(Crampton4(
1Biological(Sciences,(University(of(Toronto(Scarborough,(Canada;( 2Entomology,(Cornell(University,(USA;( 3Ciencias,(Pontificia(
Universidad(Javeriana,(Colombia;(4Biology,(University(of(Central(Florida,(USA.(
Neotropical( weaklycelectric( fishes( produce( electric( signals( for( navigation( and( communication.( However,( these( signals( are(
susceptible(to(eavesdropping(by(electrocreceptive(predators.(It(has(been(hypothesized(that(electric(signals(in(some(species(of(
the( genus(Gymnotus( have( evolved( to( reduce( detection( by( electrocreceptive( predators( (electroccrypsis).( We( conducted( a(
biogeographic(and(phylogenetic(analysis(of( this(hypothesis,(by(sampling(electric( signals( from(Gymnotus( species(within(and(
outside( the( ranges(of(most(electrocreceptive(predators.(Our( results( support(a( correlation(between(geographic(variation( in(
predation( pressure( and( Gymnotus( electric( signals.( Thus,( biogeographic( patterns( of( species( associations( can( affect( the(
evolution(of(electricitycbased(communication(and(navigation(systems.((

Wholeccommunity( DNA( barcoding( of( aquatic( insects( reveals( extremely( high(
endemicity(and(limited(movement(among(highlands(neotropics(streams(
Cesc(Múrria1,2,(Amanda(T.(Rugenski3,(Matthew(R.(Whiles3(&(Alfried(P.(Vogler1,4(
1Department( of( Entomology,( Natural( History(Museum,( London,( UK;( 2Département( de( biologie,( Université( de( Sherbrooke,(
Sherbrooke,( Québec;( 3Department( of( Zoology( and( Center( for( Ecology,( Southern( Illinois( University,( Carbondale( IL,( USA;(
4Department(of(Life(Sciences,(Imperial(College(London,(Silwood(Park(Campus,(Ascot,(SL5(7PY,(UK.(

Oncgoing( massive( extirpations( of( amphibians( by( chitrid( infections( in( highland( Neotropical( streams( lead( to( associated(
dramatic( changes( in( ecosystem( function.( This( study( aims( to( elucidate( diversity( changes( in( unknown( aquatic( insect(
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communities( (Ephemeroptera,( Trichoptera,( Coleoptera)( comparing( sites( in( stages(of( prec( and(postcamphibian(decline.(We(
used(a(wholeccommunity(DNA(barcoding(approach(to(assess(diversity(simultaneously(at(species((divergence(of(lineages)(and(
genetic((population(dynamics)( levels.(Comparisons(among(eight(sites(revealed(high(βcdiversity(at(species(and(genetic( levels(
across(a(400(km(transect(in(Panama.(This(suggests(high(endemicity(and(limited(movement(among(streams,(with(separation(
both( at( shortc( and( largectemporal( scales( evident( at( the( genetic( and( species( levels,( respectively.( Testing( patterns( of( total(
phylogenetic(diversity(within(communities,(opposing( results(were(obtained( for(Ephemeroptera,(whose(diversity(decreased(
from(West( to(East(along( the(gradient(of( chytrid( introduction,(and( for(Trichoptera(and(Coleoptera( that( increased(over( this(
transect.(Our(results(did(not(reveal(a(homogenization(of(communities(in(the(wake(of(amphibian(extirpation(that(might(have(
been(expected(because(of(the(spread(of( insect(species(taking(up(vacant(niche(space.( (Therefore,(differences( in(community(
composition(may(be(driven(by(evolutionary(and(biogeographic(factors(unrelated(to(amphibian(decline.(In(contrast(to(smallc
scale( experiments( where( species( composition( is(manipulated,( our( natural( experiment( at( large( scale( evidenced( effects( of(
evolutionary( history( for( predicting( consequences( of( species( loss( and( changes( in( ecosystem( function.( Each( site( is( an(
independent(evolutionarily(unit,( therefore,( the(evolutionary(history(of(highland(Neotropical( streams( is( the(highly(erodible,(
unique(and(irreplaceable.((

A( phylogenetic( reclassification( of( the( phytogeographic( zones( of( southern(
Africa(
Barnabas(Haruna(Daru1,(Michelle(Van(der(Bank1,(Kowiyou(Yessoufou12,(Hanno(Schaefer3(&(Jonathan(T.(
Davies4(
1African( Centre( for( DNA( Barcoding,( University( of( Johannesburg,( South( Africa;( 24( EcoSolutions,( Cape( Town,( South( Africa;(
3Technische( Universitaet( Muenchen,( Plant( Biodiversity( Research,( Germany;( 4Department( of( Biology,( McGill( University,(
Montréal,(QC,(Canada.(((

The(classification(and(delineation(of(biogeographical(units(provides(a(fundamental(step(in(understanding(the(distribution(of(
biodiversity( across( the( globe.( However,( many( bioregional( classification( schemes( are( laid( down( with( little( cognizance( of(
phylogenetic(relatedness,(resulting(in(only(a(weak(correspondence(between(bioregions(and(the(evolutionary(assemblages(of(
species( found( within( them.( Because( phylogeny( captures( information( on( the( evolutionary( history( of( diversification( and(
dispersal,( it(provides(a(valuable(tool(for(delineating(biogeographical(boundaries.(In(this(study,(we(use(a(dated(phylogeny(of(
trees(and(a(metric(of(phylogenetic(βcdiversity( to(delimit( the(phytogeographical( zones(of( southern(Africa.(Based(on(cluster(
analysis,( we( uncover( 12( phytogeographic( regions( which( differ( in( evolutionary( uniqueness.( Our( phytoregions( match(
surprisingly( closely( to( traditional( classification,( but( we( also( find(mismatches( for( some( regions.( Notably,( we( identify( new(
phyloregions(which(differ( in(evolutionary(distinctiveness.(We(suggest(conservation(premium(should(be(placed(on(ecozones(
with(highest(evolutionary(distinctiveness,(such(as(the(savanna(and(the(coastal(forests.(

Posters(

P1'B'Community'Assembly$

Drivers(of(the(functional(trait(structure(of(woody(plants(in(Japan:(contrasting(
role(of(climate(harshness(and(seasonality(
Takayuki(Shiono1,(Buntarou(Kusumoto1(&(Yasuhiro(Kubota1((

Faculty(of(Science,(University(of(the(Ryukyus,(Japan.(

We(examined( the(hypotheses( that( geographic(patterns(of( convergence(and(divergence( in( the( functional( trait( structure(of(
woody( plants( would( be( driven( by( environmental( filtering( and( niche( partitioning( in( relation( to( climate( harshness( and/or(
climate(seasonality.(Using(a(combined(dataset(of(species(distribution(and(leaf(and(stem(traits(in(the(Japanese(archipelago,(we(
analysed( the( influence( of( climate( harshness( (mean( annual( temperature( and( annual( precipitation)( and( climate( seasonality(
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(temperature(and(precipitation(seasonality)(on(community(mean(trait(values,(functional(richness(and(functional(divergence.(
Climate( harshness( had( a( limited( influence( on( the( trait( structure.( Temperature( seasonality( played( a( significant( role( in(
determining( the( trait( structure.( For( certain( traits( (wood( density( and( leaf( nitrogen( concentration),( functional( diversity(
decreased(with(increasing(temperature(seasonality,(indicating(trait(convergence(associated(with(environmental(filtering.(For(
the(majority(of(the(traits((leaf(thickness,(specific(leaf(area(and(maximum(height),(however,(functional(diversity(increased(with(
increasing( climate( seasonality.(Our( results( demonstrated( the( importance( of( climate( seasonality( in( shaping( the( geographic(
variation(of(functional(trait(structures(in(the(tree(assemblages.(In(the(Japanese(archipelago(under(a(warm(and(wet(monsoon(
climate,(climate(seasonality(resulted(in(the(convergence(and(divergence(of(cococcurring(traits(across(vegetation(zones.(This(
suggests(that(seasonal(environmental(variability(acts(not(only(as(a(filter(of(species(traits,(but(also(as(a(driver(for(creating(a(
greater(difference(in(ecological(niches(among(tree(species.(

Patterns( and( potential( effects( of( dispersal( limitation( on( island( plant(
community(assembly(
Luka(Negoita1,(Jason(D.(Fridley1(&(Glen(Mittelhauser2(
1Syracuse(University(in(Syracuse,(NY,(USA;(2Maine(Natural(History(Observatory(in(Gouldsboro,(ME,(USA.((

Basic(physiological(limits(and(selection(pressures(can(lead(to(resource(use(and(investment(tradecoffs(in(plants.(Arguably,(one(
of( the(most( interesting( of( these( is( the( competitionccolonization( tradecoff,( also( described( in( terms( of( rc(versus( Kcselected(
species.(Species( leaning( towards( rcselection( rely(more(on( their(colonization(ability(via( large(seed(set(and(small( seed(mass,(
compared( with( Kcselected( species( that( allocate( more( energy( into( fewer( seeds,( relying( on( a( more( competitive( strategy.(
Studies(have( shown( that( this( tradecoff( can(promote( species( coexistence( in(a( local(metacommunity( context,(but( the( largec
scale(island(biogeographic(implications(of(the(competitionccolonization(tradecoff(are(less(well(understood.(By(considering(the(
effect(of(dispersal(limitation,(this(tradecoff(may(be(a(critical(mechanism(influencing(community(and(ecosystemclevel(patterns(
on(islands.(We(explored(this(conceptual(framework(by(using(species(composition(data(from(27(Maine(islands.(We(compared(
the( functional(composition(of( these( islands( to(hypotheses(predicted(by( the(competitionccolonization( tradecoff.(Our( results(
support( the( importance( of( dispersal( limitation( and( the( resulting( competitive( dynamics( in( this( archipelago.( This( is( an(
important(step(towards(understanding(the(mechanistic(role(of(dispersal(limitation(in(island(plant(communities—providing(an(
important(link(between(island(biogeography,(functional(ecology,(and(community(assembly.(We(suggest(methods(to(empirical(
test(the(importance(of(dispersal(limitation(on(the(plant(communities(of(this(and(other(archipelagos.!

Infection( preference( of( an( invasive( parasite( to( a( novel( invasive( host( in( a(
human(dominated(landscape,(the(Panama(Canal(
Victor(Frankel1,2,(Andrew(Hendry(1(&(Mark(Torchin2(((
1Department(of(Biology,(McGill,(Canada;(2Smithsonian(Tropical(Research(Institute,(Panama.((

Infection(preference(of(an( invasive(parasite( to(a(novel( invasive(host( in(a(human(dominated( landscape,( the(Panama(Canal.((
The( global( spread( of( introduced( species( across( broad( biogeographical( ranges( provide( excellent( natural( experiments( with(
which( to(study( the(ecology(and(evolution(of(biological(dependencies,( such(as(predatorcprey( interactions(and(hostcparasite(
associations.(This( is(because( introduced(species(are(reshuffled(with(previously(allopatric(species( in(novel(habitats,(exposed(
them( to( novel( selection( pressures( associated( with( biotic( interactions.( These( interactions( can( limit( or( facilitate( their(
demographic( success,( thereby(affecting(evolutionary( trajectories,( in(new(environments.(Thus,(understanding( the(extent( to(
which(introduced(predators,(herbivores(and(parasites,(which(can(be(generalists(or(specialists,(interact(with(species(in(novel(
habitats(provides( the(conditions( to( test(alternative(predictions(on( the(processes( that(drive(biotic(dependencies( in( invaded(
systems,(either(niche(conservatism(or(adaptive(evolution.(Parasites(can(have(broad(host( specificity,(yet( their(host( range( is(
highly(adaptive(and(often(mutable(across(spatial(and(temporal(scales(as(natural(selection(can(drive(infection(preferences(to(
hosts( that( increase( the( parasite’s( transmission( rate( and( fitness.( Here,( we( investigate( the( extent( to(which( an(widespread(
invasive( parasite,( Centrocestus( formosanus,( interacts( with( a( novel( community( of( potential( native( and( invasive( second(
intermediate( fish(hosts( in( the(Panama(Canal.(We( report( that(parasitism(of( the(peacock(bass(was( significantly(higher( than(
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other(cococcurring(fish(species( in(natural(populations(and(laboratory(experiments(testing(for( infection(preference(and(host(
compatibility.( We( speculate( that( the( observed( preference( of( C.( formosanus( on( the( peacock( bass,( a( popular( sportfish,(
demonstrates( local( adaptation( to( a( novel( invasive( host( driven( by( anthropogenic( activities.( This( study( underscores( the(
importance( of( evaluating( patterns( of( biological( interactions( in( invaded( communities( to( understand( the( ecological( and(
evolutionary(processes(that(influence(the(success(of(invasive(species.((

Metacommunity( assembly( affects( the( localcregional( species( richness(
relationship(
David(G.(Jenkins1(&(Pedro(F.(QuintanacAscencio1((
1Biology,(University(of(Central(Florida,(USA.((

The( relationship(between( local( and( regional( species( richness( (LSRcRSR)(has(been(debated,( and(multiple(mechanisms( likely(
cause( the( two( possible( LSRcRSR( patterns( (linear( or( saturated).( Metacommunity( theory( is( built( on( four( paradigms( (patch(
dynamics( (PD),( species( sorting( (SS),( mass( effect( (ME),( neutral( (N))( that( should( represent( those(mechanisms.(We( present(
simulation( results( where( metacommunities( assembled( per( the( four( paradigms( across( a( gradient( of( RSR( and( disturbance(
regimes.( We( hypothesized( PD( and( SS( would( generate( saturated( LSRcRSR( curves,( whereas( ME( and( N( paradigms( would(
generate( linear( curves.( Also,( we( expected( disturbances( would( depress( curves( and( potentially( convert( linear( curves( to(
saturated( at( high(disturbance( levels.( In( simulations,( species( (N(12c200)( colonized( and( competed( in( 100( sites( for( 500( time(
steps,( where( conditions( (i.e.,( site( and( species( similarity,( colonization/competition( tradeoffs)( matched( paradigms.(
Disturbances( removed( portions( of( species( in( portions( of( sites( (range( for( both;( 0c0.95).( PD,( SS,( and( N( paradigms( caused(
saturated( LSRcRSR( curves,(with( shapes(maintained(but( depressed(with(disturbance.(ME( caused( linear( LSRcRSR( curves,( but(
curves(shifted(to(a(depressed(saturated(shape(with(high(disturbance.(The(two(LSRcRSR(shapes(can(be(explained(by(the(four(
metacommunity(paradigms.(Neutral(assembly(caused(results(similar(to(those(of(PD(or(SS,(supporting(arguments(for(its(use.(
Because(only(ME(caused(the(often(observed(linear(LSRcRSR,(we(infer(that(ME(is(fairly(common(in(nature.(Also,(LSRcRSR(curve(
shape(was(generally(insensitive(to(disturbance.(This(work(helps(to(connect(two(major(diversity(concepts(and(advance(debate(
on(LSRcRSR(beyond(methods(and(toward(mechanisms.((

 
The(role(of(competition(in(structuring(plant(communities(consisting(of(closelyc
related(species'
Tammy(Elliott(&(Jonathan(Davies(

Department(of(Biology,(McGill(University,(Montréal,(QC,(Canada.(((

Situations(occur(in(nature(where(several(congeners(exist(even(though(early(competition(theory(predicted(that(species(of(the(
same(genus(would( rarely(cocexist(because( they(occupied(similar(ecological(niches,(begging( the(question(of(how(seemingly(
similar(species(do(not(competitively(exclude(each(other.(The(importance(of(limiting(similarity(in(community(composition(has(
been(examined(in(a(noncevolutionary(context(for(decades,(whereas(phylogenies(have(only(been(included(in(these(analyses(in(
recent( years.( In( this( study( I( combine( ecological( and( phylogenetic( methods( to( provide( more( insight( into( the( role( of(
competition(in(structuring(communities(of(closelycrelated(plants.(In(particular,(I(examine(whether(competition(prevents(the(
coexistence( of( closely( related( species.( To( address( these( questions,( I( use( data( on( the( species( composition( of( sedge(
communities( (i.e.,( plants( of( the( Cyperaceae( family)( collected( from(35( focal( species( in( 700( plots( distributed( in( the( borealc
subarctic(transitional(zone(of(Quebec(to(quantify(the(phylogenetic(structure(of(these(communities.((I(created(a(phylogeny(of(
the(sedges(of( this( region(by(using(DNA(barcode(markers(and(nuclear(ribosomal(DNA(sequences.(A(mean(pairwise(distance(
metric( and(nearest( taxon(metric(were( created( to( test( if( focal( plant( individuals( are( less( likely( to(occur(with( closelycrelated(
species(expected(by(chance.(Finally,(I(test(whether(focal(plant(abundance(is(lower(when(cococcurring(species(are(more(closely(
related.(This(work(increases(our(understanding(of(the(processes(that(determine(the(identity(and(abundance(of(closelycrelated(
species(in(biological(communities.(
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Multicscale(patterns(of(groundcdwelling(spider((Araneae)(diversity(in(northern(
Canada(
Sarah(Loboda(&(Chris(Buddle((

Natural(Resource(Sciences,(McGill(University,(QC,(Canada.((

Elucidating( general( patterns( of( diversity( at( multiple( spatial( scales( requires( fine( resolution( data( collected( over( a( large(
geographic( extent.( We( examined( how( patterns( of( groundcdwelling( spiders( (Araneae)( diversity( (i.e.( richness,( evenness,(
composition( and( structure)( vary( at( local,( regional( and( continental( spatial( scales( in( northern( Canada,( using( a( hierarchical(
sampling(design( that( covered(30(degrees(of( latitude( and(80(degrees(of( longitude.(Over( 23,( 000( spiders,( representing(306(
species( in(14(families,(were(collected( in(12(sites( located( in(Arctic,(Subarctic(and(NorthcBoreal( regions.(Spider(diversity(was(
structured(at(continental(scale(across(ecoclimatic(regions(but(not(with(latitude.(At(regional(scale,(western(sites(differed(from(
eastern(sites( indicating(the( importance(of( longitudinal(diversity(gradients( in(northern(NorthcAmerica,(perhaps(due(to(postc
glacial(dispersal(patterns.(Vegetation(and(climate(also(influence(Arctic(diversity(patterns,(and(thus(predicted(climate(change(
may(alter(the(distribution(of(spiders,(an(important(ecological(group(in(the(Arctic(food(webs.(Due(to(the(large(extent(and(fine(
resolution,( this( research( contributes( to(a(better(understanding(of(hierarchical(patterns(of(diversity( and(will( help( to(define(
conservation(strategies(for(the(Arctic(biodiversity.((

If( the( Jackcofcallctrades( were( the( master( of( dispersal( and( coexistence( in(
heterogeneous(metacommunities((
MariecHélène(Greffard((

Département(des(sciences(biologiques,(University(du(Québec(à(Montréal,(Canada.(

Long( central( in( ecology( is( niche( theory( in( which( species( are( understood( to( ‘win’( niche( space( as( a( result( of( interactions(
between( competitivecrank( ability( and( dispersal,( determined( by( the( composition( of( species( functional( traits,( for( instance,(
taken( together,( quantifying( local( adaptation,( or( environmental( tolerances( in( changing( environments.(( Yet( neutral( theory(
challenges(niche(theory(by(implying(that(species(traits,(except(for(dispersal,(have(no(role(in(structuring(community(assembly.((
To( advance( the( discussion( on( niche( and( neutral( theory( taken( together,( I( have( developed( an( ecocevolutionary( (individualc
based)(metacommunity(model(to(demonstrate(how(species(coexist(regionally(and(locally(in(heterogeneous(landscapes,(when(
all( that( the( species( have( that( differentiates( them( from( one( another( is( a( specializationcdispersal( trait( tradecoff,( as( an(
alternative( to( the( competitionccolonization( tradecoff( paramount( in( metacommunity( theory.(( My( findings( reiterate( that(
intermediately( heterogeneous( environments( and( intermediate( dispersal( potential( allow( greater( coexistence( of( species.(((
Most( interestingly,( my( results( show( that( intermediately( heterogeneous( environments( buffer( effects( of( increasing(
generalization(on(coexistence( in(metacommunities(and(promote(coexistence(via(a(spatial(aggregation(effect(of( species.( (Of(
greatest(concern(today(is(disentangling(whether,(how(and(why(specialist(species(are(dying(off(more(rapidly(than(generalist(
species.((My(model(reveals(important(counterintuitive(results,(mainly,(that(specialists(may(prevail(though(disadvantaged(by(a(
narrow(niche(breath((relative(to(generalists)(and(a(regional(dominance(of(generalists,(and,(though(rare(regionally,(they(may(
dominate(locally.((Thus,(the(model(provides(interesting(information(for(mapping(out(processes(that(may(underly(community(
assembly(in(the('real(world'(and(at(macroecocevolutionary(and(biogeographical(scales.(((

Effects( of( lake( size,( isolation( and( piscivorous( fish( richness( on( nested( fish(
community(structure.(
Georgina(Braoudakis(&(Jackson,(Donald(A.(Jackson((

Department(of(Ecology(and(Evolutionary(Biology,(University(of(Toronto,(Canada(

Numerous( studies( support( the( idea( that( fish( communities( exhibit( noncrandom( structure.( This( is( attributed( to( biotic( and(
abiotic(conditions(at(both(the(local(and(regional(scales.(Using(a(presencecabsence(matrix(of(species(distribution(across(several(
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sites,(regional(patterns(of(community(assembly(may(be(detected.(Community(nestedness(is(a(commonly(studied(pattern(of(
species( occurrence.( Recently,( several( studies( have( sought( to( elucidate( the( underlying( mechanisms( that( result( in( this(
distribution(pattern.(Of(these,(few(have(focused(specifically(on(freshwater(ecosystems(or(on(predatorcprey(interactions.(The(
goal( of( our( study( was( to( determine( whether( fish( communities( in( two( Ontario( watersheds( were( significantly( nested( and(
whether(lake(size,(isolation(and(piscivorous(predator(richness(contributed(to(this(pattern.(Using(two(nestedness(metrics,(we(
found(that(species(occurrence(patterns(in(these(watersheds(were(significantly(nested.(Lake(size(was(a(significant(driver(of(the(
nested( pattern,( but( lake( isolation( and( piscivore( richness( impacted( community( composition( in( only( one( of( the( two(
watersheds.(However,(examination(of(idiosyncratic(species((species(that(have(unexpected(absences(in(the(packed(portion(of(
the(matrix( or( unexpected(presences(outside( the(packed(area)(demonstrated( that(piscivorous( fish(did,( in( fact,( significantly(
affect(community(structure(in(both(watersheds.(

Advancing(biodiversity–ecosystem(functioning(science(using(highcdensity(treec
based(experiments(over(functional(diversity(gradients(
Cornelia(M.(Tobner1,(Alain(Paquette1,(Peter(B.(Reich2,(Dominique(Gravel3,(Christian(Messier1,4(

1Center(for(Forest(Research,(Université(du(Québec(à(Montréal,(PO(Box(8888,(CentrecVille(Station,(Montréal,(QC,(Canada;(H3C(
3P8;(2Department(of(Forest(Resources,(University(of(Minnesota,(St.(Paul,(MN(55108,(USA;(3Département(de(biologie,(chimie(
et(géographie,(Université(du(Québec(à(Rimouski,(300(Allée(des(Ursulines,(Québec,(Canada.(G5L(3A1;(4Institut(des(sciences(de(
la( forêt( feuillue( tempérée( (ISFORT),(Université(du(Québec(en(Outaouais( (UQO),( 58( rue(Principale,( Ripon,(QC,(Canada,( J0V(
1V0.(

Increasing(concern(about(loss(of(biodiversity(and(its(effects(on(ecosystem(functioning(has(triggered(a(series(of(manipulative(
experiments( worldwide,( which( have( demonstrated( a( general( trend( for( ecosystem( functioning( to( increase( with( diversity.(
General(mechanisms( proposed( to( explain( diversity( effects( include( complementary( resource( use( and( invoke( a( key( role( for(
species’( functional( traits.( The( actual( mechanisms( by( which( complementary( resource( use( occurs( remain( however( poorly(
understood,( as( well( as( whether( they( apply( to( tree( dominated( ecosystems.( Here( we( present( an( experimental( approach(
offering( multiple( innovative( angles( to( the( field( of( biodiversity( –( ecosystem( functioning( research.( IDENT( (International(
Diversity(Experiment(Network(with(Trees)(allows(research(to(be(conducted(at(several(hierarchical( levels(within( individuals,(
neighborhoods,( and( communities.( The( network( investigates( questions( related( to( intraspecific( trait( variation,(
complementarity,( and( environmental( stress.( The( goal( of( IDENT( is( to( identify( some( of( the( mechanisms( through( which(
individuals,( communities( and( species( interact( to( promote( cocexistence( and( the( complementary( use( of( resources.( IDENT(
includes(several( implemented(and(planned(sites(in(North(America(and(Europe,(and(uses(a(replicated(design(of(highcdensity(
tree(plots(of(fixed(species(richness(levels(varying(in(functional(diversity.(The(design(reduces(the(space(and(time(needed(for(
trees( to( interact( allowing( a( thorough( set( of( mixtures( varying( over( different( diversity( gradients( (specific,( functional,(
phylogenetic)(and(environmental(conditions((e.g.(water(stress)(to(be(tested(in(the(field.(The(intention(of(this(paper(is(to(share(
the( experience( in( designing( FDcfocused( BEF( experiments(with( trees,( to( favour( collaborations( and( expand( the( network( to(
different(conditions.(

P2'–'Temporal'Dynamics$

Tracking( community( stability( through( time:( a( phylogenetic( and( functional(
perspective(
Andrew(Letten1,(David(Keith1,2(&(Mark(Tozer2((
1Australian(Wetlands,(Rivers(and(Landscapes(Centre,(University(of(New(South(Wales,(Australia;(2NSW(Office(of(Environment(
and(Heritage,(Australia.((

Given(limited(scope(for(experimental(manipulation(in(natural(systems,(a(common(approach(in(community(ecology(is(to(infer(
underlying( processes( from( observed( patterns.( Inferring( processes( from( patterns( is( of( course( nonctrivial,( relying( as( it(
necessarily( does( on( a( raft( of( soft( assumptions( about( how( the( components( of( communities( (i.e.( species)( respond( to( each(
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other( and( their( environment.( This( modus( operandi( is( nowhere( more( apparent( than( in( the( phylogenetic( and( traitcbased(
approaches(that(have(become(increasingly(popular(in(recent(years.(One(potentially(confounding(factor(of(these(approaches(
that(has(received(comparatively(little(attention(is(the(role(of(temporal(change(in(the(dominance(of(different(processes(and(
how( this( might( affect( observed( patterns.( Indeed,( the( vast( majority( of( studies( published( to( date( have( comprised( 'static'(
analyses( where( assembly( processes( are( inferred( from( patterns( observed( at( a( single( snapshot( in( time.( We( investigated(
temporal(stability(in(the(phylogenetic(and(functional(community(structure(of(herbaceous(vegetation(over(a(20(year(period(in(
a(firecdominated(heathland.(Contrary(to(expectations((and(theory),(phylogenetic(community(structure(was(relatively(stable(
over(time,(with(plots(typically(comprising(species(more(closely(related(than(expected(by(chance((phylogenetically(clustered)(
throughout( succession.( However,( early( data( exploration( indicates( that( the( apparent( stability( of( phylogenetic( community(
structure(may(be(masking( significant( temporal( turnover( in( both( taxonomic( and( functional( community( composition.( These(
provisional( results( not( only( highlight( the( importance( of( accounting( for( temporal( instability( in( phylogenetic( and( functional(
community(structure,(but(also(strengthen(the(case(for(a(multicmetric(approach(to(studies(of(community(assembly.(

Temporal$ dynamics$ in$ the$ size$ range$ of$ a$ fish$ population$ in$ neotropical$
reservoirs(
D.(A.(O.(Sereia1,(Gilmar(Baumgartner2(&(Evanilde(Benedito3((
1Universidade( Tecnológica( Federal( do( Paraná,( Brazil;( 2Universidade( Estadual( do( Oeste( do( Paraná,( Brazil;( 3Universidade(
Estadual(de(Maringá,(Brazil.($!

Studies$on$the$size$range$allow$inferring$indirectly$about$the$energy$flow$between$organisms,$by$associating$the$abundance$of$
individuals$with$their$body$size.$This$study$aimed$to$evaluate$the$effect$of$cascade$of$reservoirs$in$the$Iguaçu$River$basin$on$
the$stock$and$distribution$in$length$of$the$population$of$Oligosarcus$longirostris.$To(this(end,(fish(were(sampled(every(three(
months(at(five(reservoirs(located(in(the(Iguaçu(River,(from(March(2004(to(December(2008.(The(stock(size(was(estimated(by(
the(CPUE( and( to( calculate( the( slopes( of( size( ranges,(we(used( a( Pareto( I(model.( There(was( a( variation( in( the(CPUE,( being(
distinct( among( reservoirs.( In( relation( to( the( population( size( distribution( and( to( the( constant( c,( we( observed( a( lower(
proportion(of(smaller(individuals(in(the(first(reservoir(of(the(cascade,(Foz(do(Areia((41.5%(≤(32(g),(and(Segredo((21.3%(≤(32(g)(
showed( the(greatest(amount(of( larger( individuals,(with(a(progressive(decrease(as( reservoirs( succeed(each(other(along( the(
cascade:(Salto(Santiago((29.8%(≤(32(g),(Salto(Osório((38.7%(≤(32(g)(and(Salto(Caxias((47.2%(≤(32(g).(The(parameters(indicated(
that(reservoirs(further(down(in(the(cascade(tend(to(present(higher(abundance(of(smaller(individuals,(because(the(stock(size(
has(been(reduced(according(to(the( initial(hypothesis(that(the(bottomcup(mechanism(is(more( intense(than(the(topcdown(in(
the(cascade,(since(a(retention(of(nutrients(occurs(along(the(cascade,(which(limits(the(growth(and(development(of(individuals.'

P3'B'Gradients$

Climate( and( space( promoting( floristic( variations( among( ecoregions( in( Doce(
River(basin,(Southeastern(Brazil(
Felipe(Z.(Saiter(1,(Ary(T.(de(OliveiracFilho2(&(Pedro(V.(Eisenlohr2(((
1Biological(Sciences,(Instituto(Federal(do(Espírito(Santo,(Brazil;(2Department(of(Botany,(Universidade(Federal(de(Minas(Gerais,(
Brazil.((

We(aimed(to(investigate(the(identity(of(ecoregions(in(Doce(River(basin,(located(in(Southeastern(Brazil,(which(has(high(levels(
of(plants(diversity(and(endemism.(For(this,(we(analyzed(the(role(of(environmental(and(spatial(predictors(on(variation(in(the(
composition(of(tree(species(along(the(basin.(We(submit(occurrence(data(of(tree(species(and(geoclimatic(data(for(61(sites(to(a(
set(of(analyzes( (ordination,(variance(and(cluster(analyzes)(and(built(multiple( regression(models(based(on(key(predictors(of(
floristic( changes.( We( also( partitioned( the( variance( between( climate( and( space.( The( results( showed( the( consistency( of(
ecoregions(because(climatic(characteristics(supported(the(peculiarity(of(the(composition(of(their(floras.(Temperature(in(the(
warmest(quarter(and(precipitation( in(the(coldest(quarter(were(the(main(predictors(of( floristic(variation.(Climate(and(space(
provided(significantly((p(≤(0.05)(the(explanation(of(phytogeographic(patterns,(although(the(fraction(of(the(climate(has(been(
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greater.(The(relevance(of(spatially(structured(climate(was(also(confirmed.(The(space's(fraction(indicated(possible(influence(of(
neutral(processes(in(the(distribution(of(species.(Already(the(environment's( influence(allowed(differentiation(between(three(
ecoregions(types:((a)(ecoregions(containing(a(large(set(floristic;((b)(ecoregions(which(are(related(to(endemic(flora(conditioned(
by( unique( environmental( conditions;( (c)( ecoregions( which( are( constituted( by( groups( of( species( tolerant( to( extreme(
environmental( conditions.(We( suggest( that( with( the( results( obtained,( ecoregions( (which( are( recognized( for( their( species(
compositions(and(different(climatic(conditions)(has(to(be(included(as(a(definite(tool(for(planning(conservation(strategies(at(
the(regional(level.(

Up( the(mountain,( North( to( the( pole:( do( species’( elevational( and( latitudinal(
limits(match?(
Andrew(Siefert,(Mark(Lesser(&(Jason(Fridley(

Department(of(Biology,(Syracuse(University,(USA.(((

It(is(a(longcheld(assumption(that(species’(upper(elevational(and(latitudinal(range(limits(are(correlated—i.e.,(species(that(grow(
at( higher( latitudes( also( reach( higher( elevations—but( the( degree( to( which( these( limits( match( and( the( climatic( factors(
controlling(them(have(rarely(been(quantitatively(assessed.(We(determined(the(upper(range(limits(of(40(tree(species(along(an(
elevation(gradient(in(the(Great(Smoky(Mountains((Tennessee(and(North(Carolina,(USA)(and(a(latitudinal(gradient(in(Eastern(
North( America( and( compared( values( of( climatic( variables( hypothesized( to( limit( species’( ranges:( annual( minimum(
temperature,( mean( January( temperature,( mean( July( temperature,( growing( season( length,( mean( growing( season(
temperature,(and(growing(degree(days.(Species’(elevational(and( latitudinal(climatic( limits(were(strongly(correlated,(but( for(
most( species( the( highcelevation( range( limit( was( not( as( cold( as( the( highclatitude( limit.( This( mismatch( was( greatest( with(
respect(to(winter(temperatures,(providing(evidence(that(cold(tolerance(is(not(the(primary(factor(determining(species’(upper(
range( limits.( Our( finding( that( species( do( not( grow( as( high( along( an( elevation( gradient( as( would( be( expected( from( their(
latitudinal(climatic(range(limits(may(indicate(a( lack(of( local(adaptation(in(highcelevation(populations(due(to(gene(flow(from(
lower(elevations.((

Partitioning(the(sources(of(trait(variation(among(plant(communities(along(an(
elevational(gradient(
Geneviève(Lajoie(&(Mark(Vellend(

Biology,(Université(de(Sherbrooke,(QC,(Canada.(

Understanding(the(relative(importance(of(processes(responsible(for(maintaining(the(correspondence(between(trait(variation(
and( environmental( gradients( is( important( for( predicting( species’( responses( to( environmental( change.(We( quantified( the(
relative( contributions( of( intraspecific( trait( variation( and( species( turnover( to( communityclevel( trait( variation( in( vegetation(
across( a( 400(m( elevational( gradient( spanning( a( deciduouscconiferous( forest( transition( in( southern( Québec,( Canada.( (We(
assessed(variation( in( three( functional( traits(–(specific( leaf(area( (SLA),(plant(height,(and(peak( flowering(date( (PFD)(–( (for(all(
herbaceous(species((present(across(the(gradient.(With(increasing(elevation,(community(weighted(mean(SLA(decreased(while(
PFD(increased(and(height(followed(a(unimodal(pattern(of(variation,(peaking(at(midcelevation.(We(found(that(species(turnover(
contributed(most( importantly( to( height( and( PFD( trait( variation( among( communities,(while( intraspecific( variation(was( the(
main(driver( for(SLA.(The(relative( importance(of(the(two(processes(however(showed(sensitivity(to(abundancecweighting((or(
not)( of( communityclevel( trait( means,( either( increasing( or( decreasing( the( detected( influence( of( intraspecific( variation( on(
community(trait(variation.(In(contrast(to(previous(studies,(we(tested(for(–(and(found(–(variation(in(the(relative(importance(of(
intraspecific( trait( variation( along( the( gradient( itself,( suggesting( possibly( different( responses( of( the( communities( to(
environmental(change(in(different(portions(of(the(elevational(gradient.(
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Plant( species( distribution( in( a( patchy( boreal( forestcpeatland( landscape,(
Northwest(Territories,(Canada(
Kellina(Higgins1,(O.(Sonnetag1,(E.(Lévesque2(&(L.(Chasmer3,4(

1Département( de( Géographie,( Université( de( Montréal,( Montréal,( Québec,( H2B( 2V8;( 2Département( des( Sciences( de(
l’environnement( et( Centre( d’études( nordiques,( Université( du( Québec( à( TroiscRivières,( TroiscRivières,( QC,' G9AB5H7;'
3Department(of(Geography,(University(of( Lethbridge,( Lethbridge,(AB,( T1K(3M4;( 4Department(of(Georgraphy,(Cold(Regions(
Research(Centre,(Wilfrid(Laurier(University,(ON,(N2L(3C5.(

While( most( studies( on( species( distribution( focus( on( dispersal( between( isolated( patches( or( islands,( comparatively( little(
research(has(been( conducted(on( species(distribution( in( the( connected( landscape( surrounding( isolated(patches( that( act( as(
partial( barriers.( ( The( heterogeneous( boreal( forestcpeatland( landscape( in( the( southern( Taiga( Plains( ecoregion,( Northwest(
Territories,(Canada((N(61°18,(W(121°18)(with(a(connected(permafrost(plateau(covering(only(50%(of(the(landscape(dotted(by(
collapse(bogs(and( linear( channel( fens( is( an( ideal( study(area( to(explore( such(patterns(of( species(distribution.( ( The(present(
study(explores(spatial(distribution(of(vegetation(including(ten(species(of(shrubs,(three(forbs,(ten(lichens,(two(sphagnums,(two(
feather( mosses( and( two( liverwort( species.( We( surveyed( 80( permafrost( peat( plateau( sites( and( 20( reference( sites( in(
permafrostcfree(bogs(and(fens(with(6(quadrats((25cm(x(25cm)(per(site(spaced(at(1c2m(intervals((600(sampling(locations)(in(
July(and(August(2013.( (We(also(used(remote(sensing(classification(data(to(determine(the(distance(across(patches(between(
sample(sites.((While(there(was(some(overlap(in(vegetation(communities(across(landcover(types,(most(species(were(restricted(
to( a( single( landcover( type.( ( Thus,( to( a( certain( extent,( the( collapse( bogs( (a( patch)( represent( a( physical( barrier( to( spread(
between(areas(in(the(continuous(peat(plateau.((We(intend(to(determine(to(what(extent(species(spread(is(controlled(by(the(
shape( of( the( peat( plateau( and( to(what( extent( species( can( spread( across( the( collapse( bogs.( (We( expect( to( find( different(
distribution(patterns(depending(on(reproductive(strategies.((

Link( between( environmental( parameters( and( cryptic( species( occurence( in(
lakes:(The(case(of(amphipods(of(the(Hyalella$azteca(complex(
Kaven(Dionne1,(Dominique(Gravel2,(France(Dufresne2(&(Christian(Nozais2(
1Département( de( biologie( et( Centre( d'études( nordiques,( Université( du( Québec( à( Rimouski,( Canada;( 2Département( de(
biologie,(chimie(et(géographie,(Université(du(Québec(à(Rimouski,(Canada.(

Cryptic( species(are( species( sharing( similar(morphologies(but(having( important(genetic(differences(among( them(suggesting(
their(distinct(species(status.(Many(cryptic(species(occur(together,(and(it(is(not(evident(at(first(that(their(similar(morphologies(
enable(them(to(occupy(ecological(niches(different(enough(to(coexist(stably.(As(one(of(the(steps(necessary(to(understand(the(
role(of(the(ecological(niche(in(the(maintenance(of(cryptic(diversity,(our(study(aimed(to(verify(if(cryptic(species(of(a(complex(
can(be(associated(with(different(levels(of(environmental(parameters.(To(do(so,(we(sampled(freshwater(benthic(amphipods(of(
the(Hyalella$ azteca( species( complex( in( 60( lakes( of( BascSaintcLaurent( and(Gaspésie( (Québec,( Canada)( and( compared( their(
association( with( the( levels( of( various( environmental( parameters( (pH,( dissolved( organic( carbon( and( chlorophyll( a(
concentrations,(percentage(of(organic(matter(in(the(sediments,(etc.).(Species(were(identified(to(the(H.$azteca(complex(using(
morphological( analyses( and( to( the( species( of( the( complex( using( COI( gene( divergences( (at( least( 20%( among( the( species).(
Preliminary( results( suggest( that( the( occurence( of( some( species( in( lakes( is( linked( in( a( complex( way( to( environmental(
paramaters,(suggesting(that(these(species(of(the(complex(might(occupy(different(ecological(niches(in(lakes.((

Development(of(forest(communities(over(steep(environmental(gradients(from(
the(late(Glacial(to(present(in(the(Pacific(Northwest(
Daniel(G.(Gavin(

Department(of(Geography,(University(of(Oregon,(USA.((
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A( striking( feature( of( forest( community( gradients( in( the( Pacific( Northwest( (western( Washington( and( southwest( British(
Columbia)( is( the(sharp( transition( in(dominant( tree(species(across(elevation.(The(stability(of( this(gradient(during(significant(
climate(changes(of( the( last(14,000(years(may(reveal( the(relative( importance(of(climatic(and(competition(at(sorting(species(
along( steep( environmental( gradients.( I( hypothesized( that( past( vegetation( gradients( were( similar( to( modern( vegetation(
gradients(under(the(assumption(that(modern(climatic(gradients(are(similar(to(historical(gradients(despite(changes(in(climatic(
means.(I(also(hypothesized(that(the(locations(at(which(compositional(turnover(on(modern(gradients(were(greatest(has(shifted(
over(time.(I(synthesized(19(lakecsediment(pollen(records(from(the(Pacific(Northwest(and(focused(on(a(subset(of(five(sites(on(
the( Olympic( Peninsula( that( span( temperature( and( precipitation( gradients.( Comparison( of( environmental( (four( climate(
variables)(and(community((ten(pollen(types)(dissimilarity(in(1000cyear(time(slices(revealed(moderate(linear(correlations(only(
in( the( past( 8000( years.( Generalized( dissimilarity( models( (GDMs)( that( fit( nonlinear( responses( to( environmental( gradients(
showed(progressively( increasing( fit( (to(50%(deviance(explained)(over( the(Holocene.(The(Olympic(Peninsula(subset(showed(
strong(fit( (85%)(after(modern(communities(established(at(6000(years(ago.(GDMs(that(predict(modern(vegetation(gradients(
used( winter( precipitation( and( summer( temperature,( but( during( the( early( Holocene( summer( precipitation( was( of( greater(
importance(and(during(the(late(Glacial(only(the(locations(today(that(are(cool(and(wet(revealed(strong(vegetation(gradients.(
The(drivers(of(modern(forest(zone(transitions(can(explain(these(patterns.(

P4'–'LargeBscale'Studies$

Exploring(species(distributional(patterns(within(metacommunities(across(large(
geographical(areas(
Renato(HenriquescSilva1,2,(Zoe(Lindo2((&(Pedro(R.(PerescNeto1,2,3(
1Département(des(sciences(biologiques,(Université(du(Québec(à(Montréal,(Montréal,(QC,(Canada;( 2Department(of(Biology,(
Western(University,(Canada;(2Québec(Centre(for(Biodiversity(Sciences,(Canada;(3Canada(Research(Chair(in(Spatial(Modelling(
and(Biodiversity.(

Ecological( communities( show( complex( patterns( of( variation,( and( quantifying( the( relative( importance( of( spatial( and(
environmental( factors( underpinning( patterns( of( species( distributions( is( one( of( the( main( goals( of( community( ecology.(
Although(we(have(accumulated(good(knowledge(about(the(processes(driving(species(distributions(within(metacommunities,(
we(have(few(insights(about(whether((and(how)(environmental(and(spatial(features(can(actually(generate(consistent(species(
distributional(patterns(across(multiple(metacommunities.(The(elements(of(metacommunity(structure((EMS)(framework(was(
developed(to(identify(and(classify(metacommunities(according(to(different(patterns(of(species(distributions.(Given(that(each(
pattern( has( unique( underlying( structuring( mechanisms,( exploring( and( comparing( such( patterns( across( multiple(
metacommunities( spanning( large( geographical( areas(provides( a(way( to( test( the(existence(of( general( principles(underlying(
species(distributions(within(metacommunities.(In(this(study,(we(applied(the(EMS(framework(into(a(dataset(containing(about(
9000( lakes( distributed( across( 85( fish(metacommunities( across(Ontario,( Canada,( and( estimated( the( relative( importance( of(
local(and(spatial(factors(in(explaining(their(distributional(patterns.(Nestedness(and(Clementsian(gradients(were(the(patterns(
that(fitted(most(metacommunities;(nested(metacommunities(were(distributed(throughout(the(province,(while(Clementsian(
metacommunities( were( concentrated( in( the( southeastern( region.( Sixtycfive( percent( of( nested( metacommunities( were(
located(in(lowcenergy(watersheds((i.e.,(colder(climate(and(shorter(growing(season),(whereas(metacommunities(representing(
Clementsian(gradients(were(present(in(highcenergy(watersheds((i.e.,(relatively(warmer(climate(and(longer(growing(season).(
Taken(together,(our(results(reveal(that(the(environmental(and(spatial(properties(in(which(metacommunities(are(embedded(
are(at(least(partially(responsible(for(their(species(distributional(patterns.(

Holocene(humancvegetationcclimate(interactions(in(North(America.(
Michelle(Chaput(&(Konrad(Gajewski(

Laboratory(for(Paleoclimatology(and(Climatology,(Department(of(Geography,(University(of(Ottawa,(Canada.((

Longcterm(environmental(change(resulting(from(human(activity,(such(as(rising(atmospheric(concentrations(of(carbon(dioxide,(
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biological(extinction(and(widespread(land(use(change,(has(been(so(extensive(since(the(beginning(of(the(industrial(era(that(the(
term(“Anthropocene”(has(been(used(to(describe(the(most(recent(geological(epoch((Rull,(2013).(However,(there(is(evidence(
that(the(results(of(humancinduced,(globalcscale(environmental(change(can(be(measured(several(thousands(of(years(into(the(
past( (Ruddiman,( 2003;( 2013).( This( study( investigates( the( influence( of( humanc( induced( changes( in( land( cover( on( North(
American( carbon( dynamics( and( therefore( climate,( in( an( attempt( to( resolve( some( of( the( differences( within( these( two(
perspectives.(Preliminary(methods(will( involve( the(analysis(of(pollen(data( (North(American(Pollen(Database),(historical( fire(
data( (Global( Charcoal( Database)( and( archaeological( radiocarbon( data( (Canadian( Archaeological( Radiocarbon(Database)( to(
develop(estimates(of(population(density.( Following( this,(datacassimilation( techniques(using(paleoenvironmental(data( (e.g.,(
pollen,( charcoal)( and(models( for( reconstructing( regional( vegetation( composition( developed( by(members( of( the( European(
Pollen( Landscape( Calibration( Network( (POLLANDCAL)( will( be( used( (Sugita( 2007a;( b).( Although( the( goal( of( this( research(
project( is( to( eventually( obtain( a( continentalcscale( estimate( of( the( influence( of( European( and( Aboriginal( peoples( on( the(
carbon(cycle,( this( study(will(begin(by(using( case( studies( in(areas(where( sufficient(data(exist( (e.g.,( eastern(North(America).(
Together,(these(methods(will(permit(the(study(of(humancvegetationcclimate(interactions(in(North(America(at(different(spatial(
and(temporal(scales.(

Diversity(and(distribution(of(body(size(in(Neotropical(cichlid(fishes((
Sarah(Steele1(&(Hernán(LópezcFernández1,2(
1Ecology(and(Evolutionary(Biology,(University(of(Toronto,(Canada;( 2Department(of(Natural(History,(Royal(Ontario(Museum,(
Canada.((

The(importance(of(body(size(on(life(history,(ecology(and(species(distributions(has(been(frequently(highlighted,(yet(few(studies(
in( fishes( have( explored( the( evolution( of( body( size( and( the( consequences( of( exhibiting( a( particular( body( size.( We( use(
Neotropical(cichlids(as(a(model(to(explore(the(role(of(body(size(in(the(immense(diversity(of(Neotropical(freshwater(fishes.(The(
body( size( distribution( of( cichlids( is( comparable( to( many( Neotropical( lineages,( and( much( is( known( about( the( ecological(
diversity,(morphological(disparity(and(phylogenetic(history(of(this(group.(Body(size(data(and(phylogenetic(history(were(used(
to(examine(body(size(distributions(in(cichlids(to(test(for(phylogenetic(autocorrelation,(divergence(and(intercclade(partitioning(
of( body( size( space.( Neotropical( cichlids( show( unexpectedly( low( phylogenetic( autocorrelation( and( divergence,( with(
considerable(overlap(among(three(primary(regions(of(body(size(space.(This(pattern(is(consistent(at(several(taxonomic(levels,(
suggesting(that( lineages(may(be(adapting(towards(particular(size(optima(likely(associated(with(ecological(roles.( In(addition,(
body( size( evolution( in( South( America( appears( to( be( constrained( by( the( diversification( of( the( most( speciescrich( tribe,(
Geophagini.(Within(South(America,(other(cichlid(lineages(occupying(similar(body(size(space(are(relatively(species(poor(while(
expansion(into(Central(America(has(allowed(for(tremendous(species(diversification(within(these(same(body(size(regions.(With(
a(strong(knowledge(of(the(ecology(and(phylogenetic(history(of(these(fishes,(we(can(begin(to(link(body(size(with(ecology,(life(
history(and(other(aspects(to(determine(the(extrinsic(and(intrinsic(factors(of(body(size(evolution.((

Environmental( convergence( or( historical( contingency?(( Global( bodycsize(
patterns(of(turtle(assemblages(
Joseph(Bailey,(Adam(Algar(&(Richard(Field(

Geography,(University(of(Nottingham,(UK.((

Globalcscale( analysis(of( the( respective( contributions(of( environment(and(historical( contingencies( to( assemblagecscale( trait(
patterns(has,(to(our(knowledge,(never(been(attempted(for(a( large(number(of(animal(species.((We(aim(first(to(evaluate(the(
extent( to( which( bodycsize( distrib3utions( of( noncmarine( turtle( assemblages( (order( Chelonia—turtles( and( tortoises)(
demonstrate( convergence( or( divergence.(( Then(we( test(whether( the( pattern( results( from( (i)( the( environment,( (ii)( shared(
geography((and(therefore(shared(history),((iii)(a(combination(of(these(factors,(or((iv)(whether(it(is(random.((We(develop(the(
‘Assemblage( Convergence( Index( (AsCI)’( and( use( it( to( compare( assemblagecscale( bodycsize( distributions( in( biomes( and(
biogeographic( realms,( to( test( the( environmental( and( geographic( hypotheses,( respectively.(( The( greatest( convergence(was(
between(assemblages(in(tropical(moist(forests,(for(both(terrestrial(and(aquatic(species.((There(was(clear(divergence(between(
terrestrial( desert( assemblages.(( Some( notable( patterns( within( biogeographic( realms( were( also( observed,( suggesting(



Abstracts(–(The$Geography$of$Species$Associations(

((©(2013(the(authors 

!
51!

geographic(convergence(between(aquatic(assemblages(of(the(Neotropical(realm.((Assessing(significance(using(two(separate(
null(models,(we(found(only(weak(support(for(both(environment(and(geographical(convergence.((Although(statistical(power(is(
a(concern,( it(seems(that(observed(body(size(patterns(are( largely(random(at(this(scale(for(noncmarine(turtles.((The(research(
can( be( extended( by( applying( the(method( to( other( taxa( and( traits,( and( would( benefit( from( the( addition( of( phylogenetic(
analyses.((In(the(context(of(the(ongoing(convergence–contingency(debate,(we(suggest(that(our(approach(has(the(potential(to(
provide(a(sound(underlying(framework(for(global(convergence(analyses.(

P5'–'Conservation'and'Global'Change$

Can( ecoregions( be( used( as( conservation( planning( units( in( a( medadiverse(
country?(
Tania(UrquizacHaas,(Beatriz(Contreras(&(Patricia(Koleff((

Comisión(Nacional(para(el(Conocimiento(y(Uso(de(la(Biodiversidad,(Mexico.((

Ecoregions(have(been(widely(used(as(units(of(analysis( in(conservation(planning,(environmental(and(resource(management(
assessments.(Despite(their(widespread(use(there(is(no(commonly(accepted(theoretical(basis(for(ecological(regionalization(and(
their(delineation( is(based(on(expert( knowledge.(We(evaluate(within(versus(between(species( compositional(dissimilarity(of(
Mexican(ecoregions(and( the( classification( strength( (CS)(at(different(hierarchical( levels.(We(used(presencecabsence(data(of(
noncflying(mammals((326)(obtained(from(predictive(modeling(of(species(geographic(distributions(to(analyze(the(dissimilarity(
of(equalcarea(grid(cells((10(x(10(km).(At(Level(I(mean(dissimilarity(within(ecoregions(ranged(from(0.49(to(0.69.(The(Mexican(
portion(of(the(North(American(Deserts,(the(Temperate(Sierras(and(the(Tropical(Dry(Forests(had(the(greatest(compositional(
mean(dissimilarity(values(whereas(the(Tropical(Humid(Forests(had(the(smallest.((Mean(dissimilarity(value(decreased((from(0.6(
to(0.35)(as(the(classification(detail(increased((from(Level(I(to(IV).((CS(was(significantly(greater(than(expected(from(randomly(
grouped( sites( at( all( levels,( but( low( CS( value( indicated( a( weak( classification( at( Level( I.( ( Several( ecorregions( had( large(
dissimilarity(values( (even(at(Level( IV),(while(two(Level( III(ecorregions(had(greater(within(than(between(dissimilarity(values,(
meaning( that( their(boundaries( should(be( revised.(We(conclude( that(although(ecoregions(are(useful(units( for( conservation(
planning,(they(have(limited(use(for(maximizing(the(representation(of(species,(especially(in(a(country(with(high(environmental(
heterogeneity(such(as(Mexico,(and(thus(should(be(used(in(combination(with(systematic(planning(tools(to(guide(conservation(
efforts.((

Local(and(regional(species(pool(influences(on(subarctic(mine(restoration(sites(
Stephanie(Shooner,(Chelsea(Chisholm(&(Jonathan(T.(Davies(

Department(of(Biology,(McGill(University,(Montréal,(QC,(Canada.(((

Phylogenetic( tools( have( been( used( to( detect( evolutionarily( conserved( relationships( between( species( in( a( community.(
Recently,( they( have( been( implemented( in( restoration( ecology( in( an( attempt( to( identify( the( species( most( suited( for(
restoration.( However,( they( have( not( yet( been( used( to( detect( differences( between( mine( piles( and( their( surrounding(
vegetation,(within( the( context(of( restoration.(Our( study( focused(on(using(phylogenetics( to( identify(patterns(of( succession(
based(on(the(natural(regrowth(of(species(on(a(chronosequence(of(three(subarctic(mine(sites.(We(compared(each(pile(with(
the( other( piles( as(well( as( its( surrounding( vegetation( and( investigated( succession(with( phylogenetic( tools,( such( as( the( net(
relatedness( index( (NRI).( A( phylogeny( of( the( regional( species( was( developed( to( address( our( hypotheses.( Richness( and(
phylogenetic(diversity(were(significantly(lower(on(the(piles(than(in(the(surrounding(vegetation,(and(diversity(and(richness(did(
not( increase( as( the( time( since( abandonment( increased.( The( NRI( showed( that( the( youngest( and( oldest( piles( were( more(
phylogenetically( clustered( than( the( surrounding( vegetation.( Studying( succession( is( important( to( understand( and( devise(
efficient(plans(for(restoration.(Based(on(the(species(and(clades(succeeding(on(each(pile,(it(may(be(beneficial(to(plant(related(
species( with( specific( adaptations,( rather( than( focusing( on( immediately( increasing( diversity( by( sowing( random( or( diverse(
seeds.(The(application(of(phylogenetics(to(restoration(and(succession(is(a(relatively(new(idea(but(it(will(provide(insight(into(
the(dynamics(of(changing(community(structures.(
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The( impacts( of( climate( change( on( the( invasion( of( warmwater( fishes( and(
extirpation(of(coldwater(fishes(
Sapna(Sharma(((
Department(of(Biology,(York(University,(Toronto,(Ontario,(Canada.((
Global(air( temperatures(have( increased(by(approximately(1°C(over(the(past(century(and(are(projected(to(rise(between(1.4(
and(5.8°C(over(the(next(century.((The(objective(of(this(presentation(is(to(examine(two(potential(impacts(of(climate(change(on(
aquatic( ecosystems:( the( spread( of( invasive( warmwater( fishes( at( the( northern( extent( of( their( range( in( Canada( and( the(
extirpation(of(native(coldwater(fishes(at(the(southern(extent(of(their(range(in(the(United(States.(First,(I(will(present(a(casec
study(focusing(on( lakes(across(Canada( illustrating(that(smallmouth(bass,(a(noncnative(warmwater( fish(species,(could(reach(
the( Arctic( by( 2100( under( climate( change.(( The( spread( of( smallmouth( bass( could( lead( to( the( loss( of( 20,000( lake( trout(
populations( across( the( country,( in( addition( to( the( loss( of( minnow( and( salmon( populations.(( Second,( I( will( examine( the(
response( of( a( coldwater( fish( species,( cisco,( at( the( southern( extent( of( its( range,( to( climate( change.(( Depending( upon( the(
degree(of(climate(warming,(25c70%(of(cisco(populations(could(be(lost(by(2100(in(Wisconsin(lakes.((I(will(provide(evidence(that(
climate( change( has( been( impacting( lakes( in( the( recent( past( and( forecast( the( consequential( impacts( of( continued( climate(
change(on(the(spread(of(invasive(species(and(the(loss(of(biodiversity(in(the(future.((

Bacterial( biogeographic( patterns( in( permafrost( thaw(ponds( and( implications(
for(greenhouse(gas(emissions(
Jérôme(Comte,(Sophie(Crevecoeur,(Adam(Monier,(Connie(Lovejoy(&(Warwick(F.(Vincent(

Biological(sciences,(Laval(University,(Canada.((

There(is(now(clear(evidence(that(microorganisms(display(biogeographic(patterns,(yet(the(processes(that(create(and(maintain(
such( patterns( are( still( unclear.( Most( importantly,( our( understanding( of( the( implications( of( biogeographic( patterns( for(
ecosystem( functioning( is( limited,( which( in( the( context( of( climate( change( becomes( of( vital( importance.( Permafrost( thaw(
ponds(are(expanding(in(size(and(numbers(in(the(northern(Canadian(landscape.(These(ecosystems(are(characterized(by(a(great(
variability( in( their( ambient( limnological( variables( both( within( and( across( geographic( regions( and( can( be( net( emitters( of(
greenhouse(gases.(Here(we(describe(bacterial(community(composition(and(diversity((pyrosequencing(of(the(16S(rRNA(genes)(
in(a(set(of(ponds(in(Nunavik,(Northern(Quebec,(Canada,(that(vary(in(their(environmental(and(biogeochemical(regimes.(Results(
show(a(clear(regional(clustering(among(the(ponds(suggesting(that(some(regions(are(compositionally(distinct(from(the(others(
whereas( some( regions( tend( to( cluster( together( suggesting( that( they(may( share( common( taxa.( Interestingly,( some( regions(
show( high( variability( between( ponds(whereas( in( others,( ponds( cluster( closely( to( each( other.( RaupcCrick( analyses( suggest(
differences( in( the( main( community( assembly( mechanisms,( with( dispersal( being( dominant( in( some( regions( whereas(
environmental(filtering(seems(to(be(the(major(force(in(others.(Ongoing(analyses(will(evaluate(the(proportion(of(common(taxa(
among( the( ponds,( their( degree( of( association( and( how( taxon( cococcurrence(may( vary( between( and(within( regions,( using(
network(analyses.(Ultimately(these(compositional(patterns(will(be(linked(to(functional(ecosystem(processes(measured(in(situ(
such(as(methane(production(and(oxidation(rates.(

Logging(practices(and(functional(structure(of(forest(tree(and(herbaceous(plant(
communities(across(Japanese(Archipelago(
Buntarou(Kusumoto1,(Takayuki(Shiono1,(Timo(Kuuluvainen2(&(Yasuhiro(Kubota1((
1Faculty(of(Science,(University(of(the(Ryukyus,(Japan;(2Department(of(Forest(Ecology,(University(of(Helsinki,(Helsinki,(Finland.((

Understanding( of( impacts( of( logging( practices( on( biodiversity( driving( ecosystem( processes( is( essential( for( ecologically(
sustainable(forest(management.(To(identify(vulnerable(forest(vegetation(types(in(terms(of(ecosystem(functions,(we(examined(
the( impacts( of( clearclogging( on( functional( structures( of( tree( and( herbaceous( plant( communities( across( hemiboreal,( coolc
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temperate,(warmctemperate(and(subtropical(forests(in(Japan.(We(combined(species(functional(traits((leaf,(stem,(flower(and(
fruit)( and( vegetation( plot( data( including( intact( and( logged( secondarycgrowth( forests.( In( tree( species,( functional( structure(
indices(for(leaf,(stem(and(flower(traits(showed(differences(between(intact(and(logged(forests,(while(in(herb(species,(that(for(a(
stem(trait(showed(difference.(Among(forest(vegetation(types,(there(were(various(patterns(of(functional(structure(indices.(In(
hemiboreal,( coolctemperate(and(warmctemperate( forests,( community(means(of( SLA(and( leaf(nitrogen( concentration(were(
greater(in(logged(forests(than(in(intact(forests,(and(functional(richness(and/or(functional(divergence(of(maximum(height(were(
lower( in( logged( forests( even( though( species( richness( was( greater.( In( hemiboreal( and( coolctemperate( forests,( functional(
richness( and( functional( divergence( of( SLA( were( also( lower( in( logged( forest.( In( contrast,( subtropical( forests( showed( no(
differences(in(species(richness(and(functional(structure(between(intact(and(logged(forests.(Our(results(suggest(that(functional(
redundancy( differs( between( traits( and( between( forest( vegetation( types.( This( emphasizes( that( adaptive( management(
guidance(promoting(the(maintenance(of(multiple(ecosystem(functions(should(be(developed(according(to(degree(of(functional(
redundancy(in(forest(communities(evolved(along(climate(conditions.(

Assessing( the( capacity( of( Mexico´s( protectedcarea( system( to( represent(
threatened(and(restrictedcrange(vertebrate(species(
Patricia(Koleff,(Tania(Urquiza,(Jesús(Alarcón(&(Wolke(Tobón(

Comisión(Nacional(para(el(Conocimiento(y(Uso(de(la(Biodiversidad,(Mexico.(

Protected( areas( (PA)( have( become( cornerstones( of( global( conservation( strategies.( In( Mexico,( very( few( studies( at( the(
countrywide( level(have(examined(how(well(extant(PAs(are(able( to(capture(a(comprehensive(sample(of(known(biodiversity(
components.(In(this(work(we(assess(the(extent(to(which(the(protected(area(system(of(the(country(encompasses(the(spatial(
ranges(of( the(Mexico’s( terrestrial( threatened(and(restrictedcrange(vertebrate(species(and(also(assess( the(complementarity(
value( of( the( network.( Representation( levels( (gap,( partial( gap( or( covered)( of( vertebrate( taxa( were( defined( based( on( the(
overlap(of(the(modeled(species(geographic(distributions(with(the(layer(of(protected(areas.(A(species(was(covered(if(it(met(the(
conservation(target(set(to( identify(priority(sites(for(conservation(at(the(countrycwide(level;(targets(were(assigned(based(on(
criteria(such(as(rarity,(endemism,(extinction(risk(status(and(pressure(from(international(commerce,(giving(a(higher(target(to(
species( that(met( these( criteria.(Out( of( 2408( terrestrial( species( in(Mexico( of(which(we( had( information( on( their( potential(
distribution( ranges,( 438( had( a( restrictedcrange( and( 347(were( threatened( species.(More( than( half( of( the( restrictedcrange(
species(and(38%(of( the( threatened(species(occurred(entirely(outside(protected(areas(and( target( levels(of(protection(were(
met(for(circa(36%(of(the(total(number(of(restrictedcrange(and(threatened(species.(The(results(show(a(clear(need(to(ensure(
that(new(PA(designations(contribute(towards(the(consolidation.(

Vegetation(and(permafrost(interactions(in(a(polar(desert(oasis(
Michael(S.(Becker(&(Wayne(H.(Pollard(

Department(of(Geography,(McGill,(QC,(Canada.((

My(doctorate(examines(the( interactions(between(High(Arctic(ecosystems(and(permafrost( icecwedges( in( light(of(a(changing(
climate.( Icecwedges( of( the( polar( desert( may( be( particularly( sensitive( to( a( warming( climate.( Their( decay( may( contribute(
moisture(to(a(dry(environment,(and(there(may(be(significant(ground(subsidence(over(the(icecwedge(due(to(a(volumetric(loss(
of(ice,(resulting(in(a(depressed(microtopography(that(may(amplify(the(accumulation(of(moisture(during(precipitation.(These(
depressions(may( form(novel( niches( that( act( as( a( relative( refuge( for( colonizing( vegetation( c( creating( an( “oasis”( ecosystem(
distinct( in(abundance,(composition,(and(function(from(the(surrounding(polar(desert.( In(turn,(these(colonizing(communities(
have(likely(produced(an(alternative(icecwedge(stable(state(from(the(surrounding(polar(desert.(We(hypothesize(that(stabilized(
thermokarst((melt)(areas(will(have(shallower(active(layers(and(degraded(icecwedges,(with(decreased(vegetation(diversity(but(
higher(abundance(due(to(a(changed(hydrological(balance.(A(comprehensive(set(of(nearcsurface(active( layer(and(ecosystem(
measurements(were(gathered(from(an(“oasis”(on(Ellesmere(Island,(Nunavut((79.85°N,(85.37°W).(Probing(and(highcfrequency(
Ground(Penetrating(Radar((500(MHz)(were(used(to(map(the(nearcsurface(details(of(icecwedges(and(active(layer.(Vegetation(
was(measured(using(quadrat(sampling(for(species(richness(and(abundance.(Soil(measures(of(temperature(at(depth,(moisture(
content,( and( bioavailable( nutrients,( were( augmented( with( hourly( microclimate( data.( Preliminary( results( suggest( that( an(
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initial( climatecwarming( disturbance( to( the( thermal( regime( of( High( Arctic( icecwedge( polygon( systems(may( result( in( longc
lasting(and(significant(effects(on(the(polar(desert(landscape.(

Zooplankton(communities(as(indicators(to(track(environmental(changes(across(
broad(geographical(regions:(the(case(of(boreal( lakes(downwind(of(Athabasca(
oilcsands(operations(
Mohamed(U.M.(Anas1,(Kenneth(Scott2(&(Björn(Wissel1((
1Department(of(Biology,(University(of(Regina,(SK,(Canada;(2Saskatchewan(Ministry(of(Environment,(SK,(Canada.((

The( impact( of( regional( environmental( change( on( a( biotic( community( is( determined( by( responses( of( resident( species( to(
altered( local( environmental( conditions( as(well( as( changes( in( composition( due( to( dispersal( processes.( ( In( this( context,(we(
evaluated( effects( of( environmental( factors( and( dispersalcrelated( spatial( factors( on( zooplankton( communities( of( 244(
headwater( lakes( in( northcwest( Saskatchewan( that( are( potentially( influenced( by( acidifying/eutrophying( emissions( from(
Athabasca(oilcsand(region((AOSR).((To(test(and(quantify(the(relative(importance(of(these(individual(processes,(we(conducted(
ordination(analyses,(spatial(modeling(and(variation(partitioning.(Local(environmental(factors(trumped(the(effects(of(dispersal(
in( structuring( the( zooplankton( communities.( Our( study( provided( intriguing( environmentcspatialcspecies( patterns( which(
suggest(the(potential(influences(of(regional(environmental(change(on(zooplankton(communities.(This(included(the(significant(
correlation(of(the(community(composition(to(two(major(environmental(gradients(susceptible(to(atmospheric(emissions(from(
AOSR((i.e.,(acidcbase(status(and(productivity.(Meanwhile,(spatial(structuring(of(these(factors(induced(similar(spatial(structures(
in(zooplankton(distribution(across(the(study(region.(However,(disentangling(any(impacts(of(the(AOSR(on(these(environmentc
spatialcspecies(relationships(from(the(underlying(natural(variability(was(precluded(by(unavailability(of(baseline((pre(oil(sands(
development)(data.(Nevertheless,(as(our(findings(indicate(that(dispersal(of(zooplankton(was(not(strongly(limiting(across(this(
broad(geographic(region,(zooplankton(communities(are(highly(appropriate( indicators(to(track(the(effects(of( future(regional(
environmental(changes(on(lake(ecosystems(across(northcwest(Saskatchewan.((

Modeling(extinction(risk(of(an(endangered(minnow(in(the(upper(St.(Lawrence(
River(
Megan(McCusker1,(Nicholas(Mandrak1,2(&(Nathan(Lovejoy1(
1Biological(Sciences(University(of(Toronto(Scarborough,(Canada;(2Fisheries(and(Oceans(Canada,(Burlington,(Canada.((

The(Pugnose(Shiner( is(an(endangered(species( in(Canada( that(has(a( fragmented(distribution(across( the(Great(Lakes( region.((
The(St.(Lawrence(River(may(provide(some(of(the(best(habitat(for(the(Pugnose(Shiner(across(its(range(and,(therefore,(may(be(
of(vital(importance(to(the(longcterm(sustainability(of(the(species.((We(conducted(species(distribution(modeling(in(the(upper(
St.(Lawrence(River,(which(indicates(that(suitable(habitat(is(likely(well(above(the(minimum(requirements(for(the(species.((We(
have( also( analyzed( the( population( structure( of( the( species( with( microsatellite( DNA,( which( suggests( that( population(
connectivity( is(high( in( the(upper(St.( Lawrence(River( relative( to( the( rest(of( the( range.( (The( relatively(abundant(habitat(and(
limited(genetic(differentiation(suggest(that(dispersal(among(populations(may(be(greater(here(than(elsewhere(in(the(species’(
range.((As(we(suspect(that(dispersal(is(very(important(to(the(longcterm(potential(of(the(species,(we(explore(the(consequences(
of(various(levels(of(dispersal(on(extinction(risk(in(the(upper(St.(Lawrence(River(using(the(modeling(program(RAMAScGIS.( (In(
particular,(we(ask(how(much(habitat(must(be(protected(and(how(close(suitable(habitat(patches(must(be(from(one(another(to(
maintain(population(connectivity(and(reduce(extinction(risk(in(the(upper(St.(Lawrence(River.((Our(results(will(have(important(
implications(for(habitat(protection(in(this(species(at(risk.(

(
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Highcresolution( paleoecological( study( of( humancecosystem( interactions( in(
relation( to( Holocene( environmental( change( in( Port( Joli( Harbour,(
Southwestern(Nova(Scotia,(Canada(
Karen(Neil(&(Konrad(Gajewski(

Laboratory(for(Paleoclimatology(and(Climatology,(University(of(Ottawa,(ON,(Canada.((

A( highcresolution( pollen( record( from( Path( Lake( in( Port( Joli( Harbour,( Nova( Scotia,( Canada,( provides( a( paleocecological(
perspective( on( Holocene( climate( and( vegetation( variability,( as( well( as( variations( in( sea( level,( within( the( context( of( local(
archaeological( research.( Native( Mi’kmaw( populations( ca.( 3000c350( cal.( yr.( BP( were( dependent( on( Atlantic( marine( and(
terrestrial(ecosystems( for( survival,( thus(making( them(vulnerable( to(paleoenvironmental( ( changes(at(centuryc(and(decadalc
scale( temporal( resolutions.( Humancecosystem( dynamics( are( studied( by( comparing( pollen( assemblages( from( the( regional(
Acadian(Forest(to(human(settlement(intensity(of(the(Maritimes(and(Maine.(Wetland(((Alnus,$Sphagnum)(and(shallow(water(
aquatic((Isoetes)(taxa(increased(after(3400(cal.(yr.(BP(in(response(to(a(transition(towards(wetter(climatic(conditions.(At(the(
beginning( of( this( transitional( period( settlement( intensity( decreased( in( coastal( Maritime( sites,( potentially( as( a( result( of(
unfavourable( environments.( Reconstructed( coastlines( from(Port( Joli( show( the( progressive( formation( of( a( natural( harbour(
beginning(roughly(ca.(3000(cal.(yr.(BP,(and(expanding(to( its(present(shape(by(ca.(1000(cal.(yr.(BP.(The(development(of(the(
harbour( combined(with( periods( of( high( effective(moisture( around( ca.( 1450( and( ca.( 700( cal.( yr.( BP(would( have( increased(
abundance(of(soft(shell(clams((a(main(component(of(the(Mi’kmaw(diet).(These(periods(correlate(well(with(increased(size(and(
frequency(of(shell(middens(in(Port(Joli(Harbour.(((((

Tree(Species(Diversity(in(Homegardens(of(Kerala(
Corey(Lesk,(Thomas(Fox,(Theraesa(Coyle,(Navin(Ramankutty(&(Jeanine(Rhemtulla((

Department(of(Geography,(McGill(University,(QC,(Canada.((

Homegardens( have( for( millennia( been( prominent( across( the( agricultural( landscape( of( Kerala,( southwestern( India.( These(
dense,(multistory(forest(gardens(featuring(diverse(species(of(intercropped(trees(can(be(found(in(nearly(all(rural(smallholdings(
of(Kerala.(Homegardens(are(considered(to(be(a(promising(example(of(sustainable(agriculture,(satisfying(diverse(needs(of(the(
household(while(preserving(more(ecological( function( than(conventional(cropping(systems.(Local( scientists(have(speculated(
that( over( the( past( few( decades,( the( diversity( of( trees( cultivated( in( these( homegardens( has( declined( in( favour( of( a( few(
profitable( species,( but( this( hypothesis( has( not( been( rigorously( tested.( In( this( study,( we( estimate( the( biodiversity( of( the(
homegardens(of(Kerala(as(a(test(of(the(hypothesis(that(homegardens(are(becoming(less(diverse.(During(the(summer(and(fall(
of( 2013,(we( fully( surveyed( the( tree( community( in( 115(homegardens( randomly( selected( from(eight( districts( of( Kerala( and(
calculated( the( diversity( of( each.(We( find( that( the( average( diversity( of( the( homegardens( is( comparable( to( that( of( natural(
forests( in(the(region.(Furthermore,(no(significant(relationship( is( found(between(the(tree(diversity(of(a(homegarden(and( its(
areal(extent,(age,(elevation,(or(population(density,(all(of(which(are(proxies(for(the(spatial(location(of(the(homegarden.(These(
findings(suggest(that(if(homegarden(diversity(is(diminishing,(it(is(at(present(nascent(and(evenly(distributed(across(the(sample(
region.(Our( tree(diversity(estimates(also(provide(baseline( figures( for( future( inquiries( into( landcuse(change( in(Kerala(or( the(
relationship(between(crop(diversity(and(ecological(function(in(agroecosystems.(

P6'B'Methods$

Identification( and( modelling( of( speciescgroups( of( bryophytes( in( the( boreal(
region(using(cococcurrence(based(biodiversity(deconstruction(
Ermias(T.(Azeria1(&(Richard(Caners2(
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1Alberta(Biodiversity(Monitoring(Institute,(Biological(Sciences,(University(of(Alberta,(Canada;(2Alberta(Biodiversity(Monitoring(
Institute,(Royal(Alberta(Museum,(Canada.(
(

Biodiversity(patterns(vary(across( space(and( time;( this(variation( is(partially(driven(by(both( shared(and(distinct( speciesclevel(
responses(to(underlying(ecological(and(biogeographical(processes.(Aggregate(assemblageclevel(metrics(such(as(total(richness(
are( typically(employed( to(characterize(broad(scale(biodiversity(patterns(and( infer(underlying(causes,(which(may,(however,(
obscure(the(complexity(of(shared(and(distinct(response(patterns(of(species(to(underlying(causes.( In(this(presentation( I(will(
present(a(null(model(based(biodiversity(deconstruction(approach,(which(aims(to(classify(assemblages(into(sets(of(ecologicallyc
related(species(based(on(noncrandom(species(cococcurrences.(We(used(broadcscale(bryophyte(occurrence(data(in(558(longc
term(biodiversity(monitoring( sites( in( the( boreal( region( of( Alberta,( Canada,( to( determine( if( there(were( discernible( species(
groups(with(differential(response(patterns(to(forest(composition,(age(structure(and(human(footprint.(Four(bryophyte(species(
groups(with(significant(cococcurrence(patterns(related(to(stand(composition(and(human(foot(print(were(detected.(The(first(
group(was( largely( associated(with(upland( forest( types( (coniferous,( deciduous,( and(mixed(wood),(whereas( groups( 2( and(3(
were( mostly( associated( with( lowland( conifer( forest.( The( richness( of( fourth( group( tended( to( increase( with( successional(
(mainly( forestry)( disturbances.( ( An(overall(model( examining( richness( patterns(of( all( bryophyte( species( combined( included(
most( of( the( variables( found( important( ( for( groupclevel( richness,( but( some( of( the( relationships( tended( to( be( fuzzy( and(
dominated(by(certain(groups((e.g.,(positive(relationship(with(lowland(conifer).( (Overall,(a(biodiversity(deconstruction(based(
on( null( model( analysis( of( species( cococcurrence( was( a( useful( tool( for( effectively( unravelling( varied( and( complex(
macroecological(bryophyte(patterns(in(the(boreal.(

Testing( the( influence( of( taxonomic( group( and( taxonomic( resolution( on( the(
delineation(of(ecological(units(in(the(Estuary(and(Gulf(of(St(Lawrence((Canada)'
Anne(Fontaine1,(Anne,(Rodolphe(Devillers2,(Pedro(PerescNeto3,4,5(&(Ladd(E.(Johnson1(
1Department( of( Biology,( University( of( Laval,( Canada;( 2Department( of( Geography,( Memorial( University( of( Newfoundland,(
Canada;( 3Département(des(sciences(biologiques,(Universite(du(Québec(à(Montréal,(Montréal,(QC,(Canada.(4Québec(Centre(
for(Biodiversity(Sciences,(Canada;(5Canada(Research(Chair(in(Spatial(Modelling(and(Biodiversity.(

Ecological( maps,( also( called( ecoregionalizations,( are( increasingly( used( to( support(marine(management( and( conservation.(
However,(the(biological(datasets(used(to(produce(those(maps(are(always( limited(to(specific(taxonomic(groups( identified(at(
specific( taxonomic( levels.( In( this( context,( one( might( question( whether( the( resulting( ecological( units( reflect( the( broader(
marine(ecosystem(independent(of(the(nature(of(specific(datasets(used.(This(study(tested(the(influence(of(taxonomic(groups(
and(taxonomic(resolution(on(the(process(of(ecological(mapping.(A(dataset(of(more(than(200(species(of(benthic(megafauna(
collected(in(the(Estuary(and(Gulf(of(St(Lawrence((EGSL),(Canada,(was(used(to(create(a(set(of(biological(matrices(corresponding(
to(different( taxonomic(groups( (e.g.(vertebrates,( invertebrates,(arthropods)(and(different( taxonomic( levels( (from(species( to(
classes).( Multivariate( Regression( Trees( were( used( to( identify( environmental( drivers( of( taxa( distribution( and( to( establish(
ecological( maps.( Similarity( between(maps( was( assessed( using( paircwise( comparisons( in( two( steps.( First,( the( relationship(
between( the( two(classification(schemes(was(assessed(using(association(plots(on( the(partitions(of( the(corresponding( trees.(
Then,( the( spatial( congruence( of( similar( classes( was( quantified( and( mapped.( The( comparison( across( different( taxonomic(
groups(showed(a(substantial(level(of(similarity(between(ecological(maps,(indicating(that(ecological(units(defined(for(a(specific(
taxonomic(group(can(be(considered(to(some(extent(as(representative(for(the(whole(benthic(macrofauna.(Little(information(
was(lost(when(working(at(the(family(level(instead(of(the(species(level(and(common(patterns(could(still(be(distinguished(at(the(
class(level.((

Imputation(of(trait(datasets:(which(method(performs(the(best?(
Caterina(Penone1,(Ana(Davidson2,(Kevin(Shoemaker3,(Catherine(Graham4(&(Gabriel(Costa1((
1Universidade( Federal( do(Rio(Grande(do(Norte,( Brazil;(2Department( of( Ecology(&( Evolutionc( Stony(Brook(University,(USA;((
3Department(of(Environmental(and(Forest(Biology(c(State(University(of(New(York,(USA.((
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The( functional(dimension(of(biodiversity( is(more(and(more(considered( in( largecscale(analyses.(However,( in( trait(databases(
missing( data( are( a( common( problem.( As( data( do( not( usually( miss( at( random,( deleting( missing( values( can( introduce( a(
taxonomical(or(phylogenetic(bias(that(can( lead(to(biased(results( in(comparative(studies(or(bad(estimations(of(evolutionary(
parameters.( Statistical( alternatives( to( data( deletion( are( available( to( deal( with( missing( data,( replacing( it( with( estimated(
parameters.(The(aim(of(our(work(was(thus(to(find(which( imputation(method(performed(better(for( imputing(trait(data.(We(
tested( four( imputation(methods( (Knn,(MICE,(MissForest( and( Phylopars)( on( a( complete( trait( dataset(where(we( artificially(
removed(different(amounts(of(missing(values(from(10(to(80%.(We(also(tested(if(including(phylogenetic(information(improved(
the( imputation(process.(We(considered( that( the( imputation(error(became( inacceptable(when(biological(patterns(were(not(
anymore( detectable( in( imputed( data.( We( thus( compared( the( relationship( between( two( correlated( traits( in( true( and( in(
imputed(datasets.(The(imputation(error(increased(with(the(amount(of(missing(values(for(all(the(methods.(When(the(methods(
were( tested( including( phylogenetic( information,( they( all( performed( better.( Among( the( tested( methods,( the( ones( that(
performed( better( were( Phylopars,( a( likelihoodcbased( approach,( and(MissForest,( a( method( based( on( random( forest.( The(
relationship( between( two( correlated( traits( was( maintained( when( missing( data( were( lower( than( 70%,( suggesting( that(
imputing(databases(with(higher(amounts(of(missing(values(could(mask(biological(patterns.(

P7'–'MethodsBapplication$

Using(beta(diversity(decomposition(to(understand(ecosystem(resilience(
Thomas(Lamy1,(Pierre(Legendre1,(René(Galzin2,3(&(Joachim(Claudet2,3(
1Département( de( sciences( biologiques,( Université( de( Montréal,( Canada;( 2USR( 3278( CNRScEPHE( CRIOBE,( Université( de(
Perpignan,(France(;(3Laboratoire(d'Excellence(CORAIL,(France.(

Understanding( how( speciescrich( communities( respond( to( disturbances( can( provide( critical( insights( into( their( resilience(
abilities.( Three( mechanisms( can( underlie( species( responses( during( disturbance:( (1)( stability( –( species( presences( and(
biomasses( remain( unaffected;( (2)( turnover( –( some( species( disappear( or( their( biomasses( decrease.( In( this( case,( the( lost(
species(will(be(replaced(by(new(ones(and(the(lost(biomass(will(be(transferred(among(species;((3)(Loss((gain)(–(some(species(
disappear( (appear)( or( their( biomasses( decrease( (increase)(without( being( replaced( or( transferred.( Based( on( betacdiversity(
measures( along( a( disturbance( gradient,(we(provide( a( practical( framework( to( decompose( an( ecosystem( response( into( the(
contributions( of( these( three( components.( We( apply( this( framework( to( understand( the( response( of( coral( reef( fish(
communities(from(Moorea(Island((French(Polynesia)(to(an(extremely(severe(degradation(in(the(coral(habitat.(13(coral(reefs(
were(surveyed(from(2004(to(2012,(during(which(time(an(outbreak(of( the(crowncofcthorns(starfish,(a(major(coral(predator,(
occurred.( Despite( almost( complete( loss( in( coral( cover,( fish( richness( and( biomass( remained( stable( over( time.( Temporal(
dynamics(in(fish(richness(and(biomass(included((1)(high(stability(in(yearly(variations(in(fish(presences(and(biomasses(and((2)(
high(species(turnover(and(biomass(transfer(among(species.(Overall,(few(additional(species(appeared.(This(example(outlines(
the(importance(of(stability(and(turnover(as(major(drivers(of(ecosystem(resilience(during(extremely(severe(disturbances.(

Improving( the(molecular( detection( of( positive( selection( using( biogeographic(
data(
Alex(D.(Van(Nynatten1,(Devin(D.(Bloom2,3,(Belinda(S.W.(Chang1,2(&(Nathan(R.(Lovejoy1,2((
1Cell( and(Systems(Biology,(University(of( Toronto,(Canada;( 2Ecology(and(Evolution,(University(of( Toronto,(Canada;( 3Ecology(
and(Evolution,(University(of(Kansas,(USA.((
Bioinformatic( techniques( for( detecting( positive( selection( in( molecular( sequence( data( are( useful( for( understanding( the(
adaptive( forces( shaping( biodiversity.( Studies( of( opsins,( the( proteins( responsible( for( initiating( the( visual( cascade,( have(
detected( convergent( adaptation( to( the( spectral( properties( of( the( environment.(Marine( and( freshwater( environments( are(
particularly(spectrally(divergent,(making(sister(lineages(inhabiting(these(water(types(excellent(model(systems(for(the(study(of(
visual( adaptation.( Our( analyses( of( sequence( data( collected( from( closely( related( marine( and( freshwater( anchovies(
(Engraulidae)(and(needlefishes((Belonidae)(have(identified(evidence(for(positive(selection(in(rhodopsin,(the(opsin(responsible(
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for( dim( light( vision.(We( show( that( including( habitat( data( in( analyses( can( significantly( improve( their( power( and( accuracy,(
demonstrating(the(importance(of(including(biogeographic(information(in(analyses(of(positive(selection.(

Predicting(Tree(Species(Abundance(in(a(Mixed(Mature(Forest(using(LiDAR.(((
Karin(Van(Ewijk1,(Christophe(Randin2,(Paul(Treitz1(&(Neal(Scott1(((
1Department( of( Geography,( Queen’s( University,( Kingston,( Canada;( 2Institute( of( Botany,( University( of( Basel,( Basel,(
Switzerland.((

Knowledge(of(tree(species(abundance(and(how(this(abundance( is(distributed(over(the( landscape(provides(forest(managers(
with(standclevel(information(for(planning,(modeling,(and(decisioncmaking.(Species(may(display(different(abundance(patterns(
over( the( landscape(due( to(many( factors;(each(of(which(has( implications( for(modeling(species(abundance.(While(climate( is(
often( the( primary( driver( for( global( to( regional( species( distributions,(modeling( of( abundance( patterns( at( finer( scales,(may(
require( predictors( that( capture( neutral,( biotic,( and( disturbance( processes,( as( well( as( local( abiotic( conditions( rather( than(
climatecniche(based(predictors.(Remote(sensing((RS)(data(are(frequently(used(to(derive(topographic(predictor(variables((e.g.,(
elevation,(slope(and(aspect).(However,(light(detection(and(ranging((LiDAR)(data(may(also(have(the(ability(to(capture(finecscale(
species(abundance(properties.(Hence,(the(objective(of(this(study(was(to(investigate(the(importance(of(optical(RS(and(LiDAR(
derived( variables( related( to( biotic( and(disturbance(processes( for( predicting( fine–scale( abundance(patterns( of( several( tree(
species( in( a(mixed(mature( forest( in( Ontario.( Species’( relative( abundance(was( related( to( the( RS( predictors( using( boosted(
regression( trees( (BRT).( Results( revealed( that( optical( RS( and( LiDAR( derived( finecscale( predictor( variables( improved( the(
predictive(accuracy(for(all(species(models(by(a(minimum(of(29%(and(maximum(of(63%.(Also,(the(relative(contribution(of(such(
variables( was( high( in( all( models( underlining( the( importance( of( incorporating( variables( related( to( biotic( and( disturbance(
processes(for(finecscale(species(abundance(modeling.((

P8'B'Phylogeography$
A(phylogeographic(model(for(lowland(plant(species(diversification(in(western(
Amazonia(
Julissa(Roncal1,2,(Betty(Millan3,(Francis(Kahn3,(Marie(Seveno2(&(JeancChristophe(Pintaud2(
(1Biology,( Memorial( University( of( Newfoundland,( Canada;( 2UMR( DIADE,( Institute( de( Recherche( pour( le( Developpement,(
France;(3Natural(History(Museum,(Universidad(Nacional(Mayor(de(San(Marcos,(Peru.(((
Empirical(evidence(from(dated(phylogenies(now(suggests(that(most(speciation(of(tropical(American(biota(occurred(in(the(last(
10(million(years,( rejecting(the(commonly(quoted(Pleistocene(refugia(as( forest(remnants(where(biodiversity(originated.(The(
orogenesis(underwent(in(western(South(America(during(the(Neogene(caused(the(formation(arches(or(ridges(some(five(to(ten(
million( years( before( present,( and( influencing( the( modern( configuration( of( the( upper( Amazon( drainage.( These(
paleogeographical(changes(in(topographic(relief(and(river(dynamics(have(been(hypothesized(to(influence(the(diversification(
of(biota( through(vicariance.(We(used(a(palm( lineage(of(15( species( (Astrocaryum(sect.(Huicungo( :(Arecaceae)( restricted( to(
western( Amazonia( to( test( this( hypothesis.( We( present( a( phylogeographic( analysis( based( on( the( polymorphism( at( five(
chloroplast( and( two(nuclear( nonccoding(DNA( fragments.(We( found( evidence(of( past( ancestral( population( expansion( from(
central( Amazonia( into( two(western( Amazonian( regions( with( no( clear( genetic( differentiation( imposed( by( river( barriers( or(
arches.(Our( results( support( the( role(of(dispersal( in( the(historical( assembly(of( lowland(western(Amazonian( forests.( Species(
within(this(complex(did(not(form(monophyletic(groups(suggesting(an(incomplete(lineage(sorting(or(current(gene(flow(among(
species.(The(two(genetically(differentiated(lineages(within(this(complex(diverged(~6(and(~3(million(years(ago(in(areas(where(
the(Fitzcarrald(and(Iquitos(arches(uplifted,(respectively.(These(divergence(times(also(corroborate(a(south(to(north(Andeanc
associated(speciation(pattern.((

(
Identifying( the( relative( importance( of( historical( and( ecological( factors( on(
global(diversity(pattern(on(Scleractinian(corals(
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Yuuta(Miyagi(&(Yasuhiro(Kubota((

Faculty(of(Science,(University(of(the(Ryukyus,(Japan.(

This(study(examined(the(relative( importance(of(historical(and(ecological( factors(on(global(diversity(pattern(of(Scleractinian(
corals.( The( analyses( were( based( on( three( historical( hypotheses( (the( centre( of( origin,( the( centre( of( accumulation,( the(
vicariance(hypothesis)(and( two(ecological(hypotheses( (the(environmental( filter,( the(habitat(area(hypothesis).(We(analyzed(
the(phylogenetic(data(comprising(128(Scleractinian(coral(species(from(68(genera(of(16(families,(and(calculated(the(metrics(of(
phylogenetic(community(structure(at(the(global(scale.(We(examined(the(effects(of(distance(from(the(centre(of(tropical(Indoc
Western( Pacific( (IWP),( mean( seacsurface( temperature( (SST)( in( the( coldest( month( and( coastline( length( on( phylogenetic(
diversity,( phylogenetic( species( variability,( phylogenetic( species( clustering( and( phylogenetic( beta( diversity,( by( using( spatial(
autoregressive( models.( Phylogenetic( diversity( and( phylogenetic( variability( in( the( IWP( were( higher( than( in( the( Atlantic,(
Caribbean,(and(eastern(Pacific,(whereas(phylogenetic(beta(diversity(in(the(IWP(was(smaller(than(in(the(other(regions.(These(
phylogenetic( diversity( patterns(were(well( explained( by( distance( from( the( centre( of( the( IWP( and(mean( SST( in( the( coldest(
month,( and( slightly( explained( by( coastline( length.( Our( results( demonstrated( the( importance( of( dispersal( limitations,(
environmental(filters(and(habitat(availabilities(on(shaping(global(diversity(patterns.(Global(diversity(pattern(of(Scleractinian(
corals(should(be(formed(by(species(accumulation(from(marginal(regions(to(the(IWP,(diversification(through(the(insularity(in(
association( with( taxoncspecific( constraints( on( dispersal,( and( environmental( filter( and( habitat( availability( during( range(
expansions(from(the(evolutionary(centre(to(marginal(regions.(

Historical( interactions( of( isolation,( palaeoclimate( and( volcanism( determine(
plant(diversity(hotspots(in(the(East(Asian(continental(islands(
Yasuhiro(Kubota,(Buntarou(Kusumoto(&(Takayuki(Shiono(

Faculty(of(Science,(University(of(the(Ryukyus,(Japan.(

We( report( on( imprints( of( historical( effects( on( vascular( plant( diversity( patterns( and( endemism( in( the( continental( islands,(
based(on(species(diversification(associated(with(the(isolation(hypothesis(and(the(habitat(stability(hypothesis.(We(delineated(a(
finecresolution( map( of( vascular( plant( diversity( (5614( species)( in( the( Japanese( archipelago( by( compiling( over( 2.5( million(
occurrence(data,(and(examined(the(effects(of(the(distance(from(the(continent,(elevation,(historical(temperature/precipitation(
anomalies,( presence(or( absence(of( pyroclastic( flow(and(of( lowland(alluvial( plain( and(actual( evapotranspiration(on( species(
richness(and(the(number(of(endemic(species.(Temperature(anomaly(was(significantly(negatively(associated(with(overall(and(
endemic( species( richness.( The( presence( of( pyroclastic( flow( and( of( lowland( alluvial( plain( was( significantly( negatively(
associated(with(overall( species( richness(and(endemic(species( richness(of(certain(plant(assemblages.(The(distance( from(the(
continent( was( significantly( positively( associated( with( endemic( species( richness.( Elevation( showed( a( significant( positive(
association( with( overall( species( richness( and( especially( endemic( species( richness( across( trees,( herbs( and( ferns.( Actual(
evapotranspiration(was(not(positively(associated(with(overall(and(endemic(species(richness.(In(conclusion,(historical(habitat(
instability((palaeoclimatic(oscillation,(volcanism(and(marine(transgression(during(the(Quaternary)(played(a(prominent(role(in(
species(accumulation( through( the(balance(of(extinction(and(survival,( and( the(combination(of(dispersal( limitation( from(the(
continent(and(orogeny(promoted(speciation(of(endemic(species(in(isolated(mountainous(areas.(In(situ(diversification(was(an(
important( evolutionary( driver,( demonstrating( that( the( largecscale( diversity( pattern( of( plants( in( the( East( Asian( continental(
islands(is(a(historical(product.(

Phylogeography( of( the( Central( American( Neotropical( electric( fish(Gymnotus(
(Teleostei:(Gymnotidae)(
Gabrielle( Malcolm1,( Kristen( Brochu2,( James( Albert3,( William( Crampton4,( Eldredge( Bermingham5( &(
Nathan(Lovejoy1(
1Biological(Sciences,(University(of(Toronto(Scarborough,(Canada;(2Entomology,(Cornell(University,(USA;(3Biology,(University(of(
Louisiana(at(Lafayette,(USA;(4Biology,(University(of(Central(Florida,(USA;(5Smithsonian(Tropical(Research(Institute,(Panama.(



Abstracts(–(The$Geography$of$Species$Associations(

((©(2013(the(authors 

!
60!

The(Neotropical(electric(knifecfish(Gymnotus(has( the(broadest(geographic(distribution(of(all( the(gymnotiform(genera.(Four(
species( (Gymnotus$ cylindricus,( Gymnotus$ maculosus,( Gymnotus$ panamensis,( and( Gymnotus$ henni)( are( known( to( have(
distributions( within( Central( America,( with( Gymnotus$ cylindricus( and( Gymnotus$ maculosus( the( most( broadly( distributed.(
These(two(species(are(distinct(based(on(morphology;(however,(intermediate(forms(may(exist(in(areas(where(the(species(have(
nearly( overlapping( distributions,( particularly( in( Costa( Rica.( We( conducted( molecular( phylogenetic( analyses( to( determine(
phylogeographic(patterns(of(relationships(and(to(test(the(distinctiveness(of(G.$cylindricus$and(G.$maculosus.$We(sequenced(
approximately(1100(base(pairs(of(the(mitochondrial(gene(cyt(b(from(41(specimens,(and(conducted(Bayesian(and(maximum(
likelihood(phylogenetic(analyses.(Four(distinct(clades(were(identified(using(both(phylogenetic(approaches.(Three(of(the(clades(
were( composed( solely( of(G.$ cylindricus( or(G.$maculosus$ individuals.( The( fourth( clade( included( both(G.$ cylindricus( and(G.$
maculosus( individuals.( The( individuals( in( the( fourth( clade( were( sampled( from( the( nearly( overlapping( region( of( the( two(
species(distributions(in(Costa(Rica.(We(conclude(that(there(is(evidence(supporting(the(distinctiveness(of(G.$cylindricus$and(G.$
maculosus.(However,(hybridization(may(be(taking(place(in(regions(where(the(two(species(have(overlapping(distributions.((
(

(


