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Analyses within datasets
(a)
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& 8 0 0 variables
D & /3 0 8 o8
O % # 2 O & O @
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(b) Estimate number of species Species similarity matrix Geographical Calculate the Euclidean
shared between communities  based on functional traits distance distance among sites
among sites using standardized

. A . environmental variables
Ordinate species using PCoA

and compare hypervolumes

o~ / b
| BN
5 (o] /,}E\\ : ] s/ ?
& 7 iz e 7
= = h;'!
n I e I '
3 -
Axis 1 ‘40 30 20 -0
Estimate community similarity (S) Spatial distances Environmental distances
based on the features shared or
unique to community j and k (C) Fit the distance decay of similarity for each dataset
using the taxonomic and functional similarities
Sp=1——2FC 4 2+2 —1.%¥_, along spatial and environmental distances
I 2a+b+c @x0)+2+2 4
General linear model
Spe=1-— 5 02‘:6 +00'6264 T 1- % = 0.17 slope: rate of decay (expressed as positive values)
(2% 0.09) +0.66 +0.24 : Mantel r : strength of decay

slope =-0.005 10 L slope =-1.149

£ |aaswe mantel r=0.073 2 . ~ mantel r = 0.183

R g <t
Analyses across datasets | :. s

. =] G g
Compile the rate (slopef) ar;d ;hehstrer)[gth _(Mantel r) g '\:’*ﬁslope=-0.oo9 £ o slope = -1.668
of the decay from all datasets for hypothesis S el r=0.074 mantel r = 0.115
testing. B :
Geographic distance (km) Environmental distance (standardized)

(d) Testing hypothesis H, Space Environment
Analysis: Student's paired t-test Latitude [2]) [2]6)
Response variable: strength of decay (Mantel r) o @ Spatial extent z_: :_:
Comparison: taxonomic vs. functional 9 Realm
Number of tests: two (along spatial and environmental gradients) ¢ § Body size [T ) (©]0)]

£ = Dispersal mode O O
) : - © .2 Taxonomic y-diversity
Testing hypothesis H, - H, 2 & Functional y-diversity 3 ._.
Analysis: boosted regression trees (BRT) 8 § :\\:umser OI sites L L)
Response variable: rate of decay (slopes) umber o ) Y
. . . . environmental variables
Predictor variables: geographical and ecological factors

Number of tests: four (taxonomic and functional decay rate along spatial and environmental gradients)
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The rate and strength of the distance decay
Using occurrence-based total similarities

Taxonomic similarities Functional similarities 3:;?:#;2 g;;';; spatial :;:“r:ﬂﬂzltsa:‘z;s
Mean = -0.005(sd = 0.024) Mean = -0.004(sd + 0.018)

2 100 2 1007 0.8 4 N v 15

= = &

2 075 2 075 0.6 ]

E E = ®

@ @ s T 044 S 10 A

2 0.50 4 2 0.50 4 € 5

5 Ny 5 o 2 0.2 3 1] '

£ 025 {R- - E 025" ’ i £ %] 5

S =2 S T 0.0 2 ;

[$) —— [$) z ‘

o0 o0 , . ot "

0 3000 6000 9000 12000 0 3000 6000 9000 12000 TAX FUN -4 -2 0 2
Geographical distances (km) Geographical distances (km) Standardized effect size

(b) Taxonomic similarities Functional similarities glt::rgég 3;;23 environmental gﬁ\yir?:riil:t;?rdistances
Mean = -0.463(sd + 0.566) Mean = -0.392(sd + 0.333)
1.00 A 1.00 E
EY EY 0.8 @
] 5] 3
= - = 0.6 2
£ 0.75 £ 0.75 . g
@ ° T 0.4 1 2
2 0.50 A 2 0.50 c 5
3 5 = 02 g
£ 0.25 £ o025 2
S S 0.0 4 3
© 0.00 - © . =
’ T T T T T “Envi T dized)
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00

Environmental distances (Standardized)

FIGURE 4J$%$_; 7bv|-m1; 7;1-< -tom] P-Q vr-|b-t 7bv|-m1; -m7 POQ ;m “buoml;m|-t 7bv|-m1;: $_; tb]_| O

o= |-Somolbl vblbt-ub|<7 -m7 |_; ou-m]; thm;v v_0% |_; 7bv|-m1l; 7;1-< o= =tml|bom-t vblbt-ub|< $.
Pvtor;Q o= |_; |[-Somolbl -m7 =tmil|bom-t 7bv|-m1; 7;1-<7 u;vr;1|b";t<8 |_; Q_bu7 L07bMh-mig%vi|-<;o0
|[-Somolbl -m7 =tml1|bom-t vblbt-ub|b;v8 -m7 |_; =otu|_ 1ottIm v_0%vV |_; v|]-m7-u7b@&;7 ;==;1| vbC
V_-urtc |0%-u7v |_; rot;v: $_; vtor;v o= ;m - buohjlumtt=t 7wvibm@;r-||;um ;l;ul];7 =0-w ;-0 Vimlb-tmuh Pb;v
decay were flattest in the datasets at c: ”«f Fo]Tuy@: 0% ;" ;u® rr;m7bS “'8 bltu; "':"Q:

mo|; |_-| =tml|bom-t 7bv|-m1; 7;1-< bmlu;-v;7J0%-u7v |_; rot;v7 ruo

"b7bm] r-ulb-t virrou| |g,: <rwlbt-wbv-[[;umv % ;u; =oftm?7
=ou -0tTm70avi7Jvblbt-ublb;v P rr;m7bS "'8 bltu; 'udqg: u]l-mbvl-tub-0tpw7-|-v;3;-|tu;v

ul-mbvlv u;t<bm] om v;;7 7bvr;uv-t _-7 v|;;r;u vtor;v

I "r-|b-t ;S|;m]| -m7 ;m“buoml;m|-t 7bv|-m1; |_-m o|_;u 7bvr;uv-t |<r;v7

blrou|-m1; o= 7bvr;uv-t 107h]%Fy Qo %_P vtor;v o= 00| _
$_; 7bv|-m1l; 7;1-< 0= |-Somolbl -m7 =tm1|blom-wrv|blt-wb7 b;m u-omHtr |-t 7bv]-m1; 7;1-<v %o;u; V|;;r;
[;ubm |_; 7-]-v;|v |_-] 10%;u;7 - t-u];u vr-|b-t ;SJ;m|000fb 0D Jouddrhulv bm |-Somolbl -m7 =1 ]i|dEecb®-t vblbt-

u;ml;bPtwQ -m7 -0tm7-m1; 7-|-"P8rrhimtAlg S’ :"-@7SomohlIb ;uvb|< _-% _—-r&D u;t-|bomv_br %b|_ vtor;v
virrou|bm] _<rol, thabwdistance decay becomes flatter 7bv|-ml; 7;1-< -tom] vr-|b-t -m7 ;m buobf;whQt 7bv]|-m
%b|_ bmilu;-vbm] vr-|b-t ;S|;m|: ou ;m buoml;nfer;Vov 7md|-MIbV{itm1;-7 -m o™ ;u-tt =t-||;mbm] |u;m7 |o¢
7:1-¢< %-v v|;;r;ubm | _; 7-]-v;|v |_-] 107;u;7 t-uFunctionall p JT b5 pvibly =ou Oo|_ vr-|b-t -m7 ;m buoml;m]|-
omt< =ou |[-Somolbl vblbt-ub|b;v7 0t] =tm1|bomRb]TWgpQnl;n;d-tt77b[-$oojolbl vtor;v %;u; v|;;r;u bm |
“-u< %ob|_ ;S|Iim|: $_tv7 otu ujvit|v -Juthadis B m eou ;%4 b | _mt10;u o= v[T7< vb|;\voPoeraQ D]%s;u; @®;-v |_;
|-m1; 7;1-¢< %o0tt7 0;10l; v|;;r;u %b|_ t-u];u vr-|brtoy®|;n%=-v |ut; =ou =tmil|bom-t vtor;v: $_; vtor;v %o
7-1-v;lv lom|-bm;7 omt< - =;% ;m buom|lfm&: "-ub-0t;v

I -ty
reJl I rt-1;;mimTubl_milvw=;u;ml;v
-ubm; ;lov«<v|;lv |<rbl-tt¢ _-7 =t-||;u vtor;v bm 1lolr-ubvom
[o =u;v_%-|;u ou |;uu;vjub-t ;lovev|;lv7 |[,_tv $]u;ybon}v%elr| [-Somolbl -m7 =tmil|bom-t u;rt-1;l;m|
PbltTwQ: 0% ;" ;u7 |_; blrou|-m1; o= |_; u;-tlv bmbVvpwm%e-V ;tloWe-v;7 u-rb7tc bm |_; 7-|-v;|v =00"; '"f P



GRACO-ROZA ET AL. — o s
and Biogeography Macroecoogy

Rate of decay of biotic groups
Using occurrence-based total similarities

Spatial distance Environmental distance

Terrestrial vascular plants —— 8 2
H Arthropods - @ [ J
' Macroinvertebrates @ -
[
[ J
[

Benthic diatoms - [
Phytoplankton -
Fish 1 o

Arejiwis oiwouoxe|

Birds —
Aquatic plants - — e+
Bats - L 4
Bryophytes —e—
Ciliates - (]
Amphibians - o
' Fungi o
: Butterflies e
: Lichens | I
: o

Foraminifera - |
Corals o,

Terrestrial vascular plants - —0—
H Arthropods - L]
: Macroinvertebrates @
' Benthic diatoms (]
Phytoplankton - [

Fish 4 ¢

Birds - 0:
!

® ]

®

L)

@®

o

e

Awejiwis jeuonoun4

Aquatic plants -
Bats -
Bryophytes
Ciliates A
Amphibians -
Fungi
Butterflies
Lichens -
Foraminifera - ()
Corals A ®

!..n..+_-_q_o_°_c!!._°

=)
o
[e)]

\
o
prg
W
o
o -
o
o
o
W

\
)

\
A
o_—l_—_
IS

Average slope

FIGURE 5J$_; -";u-]; u-|; o= 7;1-< Pvtor;vQ o= 0Obo|bl Juotfrv fvbm] o11ftuu;m1; 7-|- -tom] vr-|b-t -m7
“;u|lbl-t 7-v_;7 tbm;v _b]_tb]_| |_; €&;u0 u-|; P-Ov;m1l; o= 7;1-<Q7 -m7 |_; _oub®om|-t tbm;v bm7b1-
lbult;v v_0% |_: u-|; o= 7;1-< o= |-Somolbl vblbt-ub|b;v7 -m7 |_; ou-m]; 1bult;v v_0% |_; u-|; o= 7
0-uv -u; -]|ub0t|-0t; |o to% v-Irt; vb@&E; Pb:;:7 - to% mTI0;u o= 7-|-v;|v =ou - ]b";m |[-SomQ

b]tu; "“:e-Q: tom] ;m buoml;m|-t 7bv]|-m1}7 |b]tuSEdmMedRT & _;u;-v |_; =fml|lbom-t vtor;v v_o%
rt-1;0;m| bmilu;-v;7 [0%-u7v _b]_;u t-|b|TD;v7rY%d;um -R qr;mBESdITu; "“:v0Q: tu|_;ulou;7Jdl-ubm;

|[bom-t u;rt-1;1;m| v-7r57&0-]|;um7 %b|_ - 7;1u;}My 3vum%;7 |_; =t-]|;v| vtor;v =ou |[-Somolbl u;rt-1
to% |0 lthk)|T7;V"PQ -m7 - v_-ur bmlu;-v; |[0%-u7m buomok;m|-t Ju-7b;m|Vv“® rb]mwZ;bS :«0Q7 % _;u;-v |
Prr;m7b08® bltu; "“:«0Q: ou |_; ubl_m;vv Fb=s;ufmd-tv;1loVra|;Iv _-7 |_; =t-||;v| vtor;v =ou ubl_m
m;m|7 |_; vtor;v o= |-Somolbl vblbt-ub|b;v %Purr w78 | bju; "#:v0Q: ;|-btv -00t| |_; oul-mbvl-t
datasetsatc:“"f =ou |_; vr-|b-t 7bv|-m1; 7;1-<7 %o_;um¥ F-}-vtprsy-|tu;v 1-m 0; =otm7"66 |b]tB;vrimzZbS
o= =tml|bom-t vblbt-ub|b;v 0;1-I; mo|-0t< v]|;-ml"%%w|Q: t-|b|T7;

Prr;m7¥8 b]tu; "“:v-Q: ou ;m buoml;m|-t 3bv|-m1;7 vtor;v O;

1-1; =t-||;u =uol to% |o _b]_ telbqff Zautl-r$omolbl

vblbt-ub|b;v7 % _;u;-v =ou =tml|bom-t vblbt-ubfR{wl vtOr;& 7867 mo| ~-u«

-tom] t-|b|t7; P fran7H$u; "“:v0Q: of_ u;rt-1;I;m| -m7

ubl_m;vv 7b==;u;ml;v v_0% ;7 =t-||;u vr-|b-t vablr;mb%«b]lobojdd ;-Ahumjloto]« -m7 Obo];o0]Ju-r_«< _-7;
vi-lb-t ;S|;m| P rr8mdiSu; "“ie -m7 "“:vQ: mllorpdrul7;pmvtb; ;"-tt-|bom ofFEVbT muivpjemituovv 7b==;u
uoml;mj|-t vtor;v 0;1-1; v|;;r;u %b|_ vr-|b-t ;S|;m{S=oum[-Sbaovxhjilv JtoO-tt<: -utb;u v|t7b;v vi]];v] |_
u;rt-1;1;m| -m7 =t-||;m;7 =ou =tml|lbom-t U8t-BI;M{uRbrrsmM7YSu u;=t;1|v ;m buoml;m|-t “~-ub-0bth]|



and Biogeography o/
Effects of geographical factors on the rate of decay
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