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Figure S1: (Supporting Online Figure) Statistical results from null model 1. Equivalent to our
Figure 5 in the main text but using null model 1. Recall that null model 1 generates random
sequences of networks by randomly shuffling the observed interactions (see Methods in main
text). Here, the variation of the scaled effect of network reorganization on the persistence of
colonizing herbivore species is around zero. Note that because we are preserving the observed
species turnover across successional stages, the scaled effects of stage on persistence are similar
to Figure 5.

31



●●●●●●●●●●●●●
●●●●●●●●
●●●●●
●●●●●●●

●
●
●●●●
●
●
●●●

●
●
●
●●●●
●●●●●

●●●●●●●●●●●●●●
●
●●●●

●

●

●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●
●
●
●
●●●●●
●
●
●

●●●●●●●
●●●
●
●●●●●●
●●●●●●●
●●●
●
●●●
●●●
●●
●●●
●●●●
●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●
●
●●●
●●●●●●●●●●●●●
●●●●●●
●●●●●
●●
●●●●●
●●
●●●
●●●●
●
●●
●●●●●

●●

●●●

●

●

●●●●
●
●

●
●●●●
●
●●
●●
●●
●

●

●

●
●

●●

●

●
●●
●

●

●●
●
●

●

●

●
●
●

●

●
●●
●●
●

●
●●
●●●●●●●●●●●●●●

●

●

●
●●

●

●●
●
●●

●●●
●

●

●●

●

●●●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●
●

●●

●
●
●●

●

●
●●
●●●

●

●
●●
●
●

●

●
●
●●

●

●

●

●

●

●●

●
●

●●●

●

●

●●

●●●
●
●●

●

●
●

●

●

●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●
●
●●●●●●
●
●
●

●

●●●●●●●●

●●●●●●
●
●●●

●●●●
●
●
●●●
●●●●●●
●
●●

●
●
●●

●

●
●
●
●●
●

●

●●
●
●
●
●●●
●●●
●●●●●●
●

●
●●●
●●●
●
●●
●

●
●●●
●●●
●●●●

●●●
●●●
●

●●
●
●●
●●●●●
●
●●
●
●
●●●

●
●●●●●
●●
●

●

●●●●●
●
●●

●
●
●

●
●●
●●
●●●
●
●
●
●

●●

●

●
●
●

●●

●

●
●

●
●
●
●
●●●●

●
●
●●●●●●

●
●
●●●

●●

●●
●
●
●
●
●
●
●●●●

●

●●●
●

●●●●
●

●
●●
●●●
●
●●●●
●●●

●●

●
●

●●
●●
●
●●
●
●
●
●●

●●●●●●
●
●●●
●●●●●
●
●●
●●
●
●●●●
●
●
●●●
●
●●●●●●●
●●●●●●●
●●
●●●●
●●●●●●●●●●●

●
●
●

●

●●●

●

●

●

●

●●

●●

●

●

●

●

●●●

●

●
●●
●
●●

●
●
●
●●

●

●●●●

●
●

●
●
●

●

●
●
●●●●
●
●●

●

●

●

●●

●
●

●
●

●

●
●
●●
●

●
●●

●●●

●

●

●●●●
●●
●●
●

●

●

●
●

●●●

●
●●●
●
●●●●●

●

●●●
●

●

●●●
●

●

●●●
●

●

●●●●
●●●

●●

●

●●●
●
●●●●●●●●●

●

●

●
●
●●
●
●●
●●
●●

●

●●

●

●●●●●●

●

●
●
●

●

●
●●●

●
●
●●

●

●

●

●
●●
●●

●

●

●●
●

●

●●●●●
●
●●●●●●

●●●●●●●

●

●●
●
●●●●●●●●●
●●●

●

●

●●●
●●
●●●●
●
●●
●●●●
●
●●●●●●
●
●●●●●●●●●●
●●●●●●●●●●●●●●●
●●●●●●●
●●
●
●
●
●●●●●●
●●●●●
●●●●●●●●●●●●
●●●●●●●
●●●●●
●
●●●●●●●●●
●
●●●
●●●●●●
●
●●●●
●●●
●
●
●
●
●

●
●
●●●●
●●●●●●●●
●
●●●●●●●●
●●●●●●●
●●●

B
as

al
 e

ffe
ct

 o
f t

he
 s

ta
ge

s 
on

 s
pe

ci
es

 p
er

si
te

nc
e

A Resident species

−
2.

0
−

1.
5

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

early middle late
successional stage

●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●●●●●●
●
●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●
●
●●●
●●
●●●●●●●●
●
●●●
●●
●●●
●
●●●●●●●●
●●
●
●
●
●●●●●●●●●●●●●●●●●●●●
●
●●
●●●●●●●●●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●
●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●●●●●

●●
●
●●●●●●
●●●●●
●●●●●
●
●
●●
●
●
●●●●●●●●●
●
●●●●●●●●●●●●●●●
●●●
●
●●●●●●●●●●●●●
●
●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●
●
●●●
●●●●●●
●
●
●●●●●●●●●●●●●●
●●
●
●

●
●
●
●●●
●●
●

●
●●
●
●●
●
●●●●●●
●●●●●
●
●●●●
●●
●●●
●●
●
●●●●
●●
●
●
●
●●●●

●
●●●
●●●
●
●
●
●●●
●
●●
●
●
●●
●

●

●●●●●●
●
●●●●
●●●●●
●●
●●
●
●
●●
●
●●
●●●●●●
●●
●●●●
●
●●●●●
●

●

●

●●●
●
●
●●●●

●

●●●●●
●●●
●●●
●
●●●
●●●●●
●
●
●
●
●
●

●
●●

●●
●
●●●●●●●●●

●

●●●●

●
●●●
●●
●
●●
●
●●
●
●●●●
●●●●●●●●
●
●●
●●
●●●●
●

●

●

●

●●●●

●
●
●●●●●●●

●●

●●
●

●
●●
●●
●●●
●
●●●●●

●

●●
●
●
●

●

●

●
●
●
●
●

●

●●●
●●●
●
●

●

●●●●●
●
●●●●
●
●
●
●●

●

●
●
●
●
●

●

●●●●●
●●●●

●

●●

●●

●●
●
●
●
●
●●

●

●
●●
●
●●
●●
●●
●●●●

●

●●●●
●●

●

●
●●
●●●

●

●
●
●
●
●
●●
●●

●●●●

●●●●●●●●●●●●

●●

● ●●●●●●●●●●●●
●
●●●●●

B Colonizing species

−
2.

0
−

1.
5

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

early middle late
successional stage

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●

●
●

●

●

●

●

●

●

●●

●

●
●

●
●

●

●●●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●●

●

●●

●

●

●●
●

●

●●●
●

●
●

●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●
●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●●

●
●
●

●

●●

●

●

●

●

●

●

●

●●
●●
●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●
●
●

●

●

●

●

●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●
●
●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●

●●

●

●

●

●
●

●

●●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●

●

●

●

●●
●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●●
●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●
●●
●●●●
●●

●

●

●●

●
●
●

●

●
●

●

●

●

●

●

●

●

●
●●

●
●
●
●
●

●

●●
●●●●

●

●

●
●
●●●
●
●●●●

●

●
●

●

●
●
●●●

●

●
●
●

●

●

●
●

●

●
●

●

●

●

●
●
●

●

●
●
●

●

●

●

●●
●
●

●

●
●●
●

●

●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●
●●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●

●

●

●
●
●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●

●

●

●

●
●

●
●

●
●●●

●
●
●

●●

●
●

●
●

●●

●

●●

●
●

●

●

●
●
●

●

●

●

●
●●

●●
●

●

●

●●●
●

●

●

●
●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●

●

●

●●

●

●●

●
●●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●●
●

●

●

●
●

●●

●

●●●

●●

●
●

●

●
●

●

●

●

●
●
●

●

●

●

●

●
●

●

●
●●
●
●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●●●

●

●●

●
●

●

●
●

●

●●

●
●●●

●

●

●

●

●

●

●
●
●
●
●
●●
●

●

●

●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●●

●●
●

●
●
●

●

●

●

●●

●

●

●

●●●

●

●
●

●

●●

●

●

●
●●●

●

●
●

●

●
●●

●●●

●

●

●

●

●

●
●

●

●

●

●
●

●

●●●

●

●
●
●
●

●

●

●

●

●

●
●

●
●

●●
●

●

●

●

●●
●

●

●

●

●

●

●

●●
●●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●

●

●

●

●●
●
●
●●

●

●

●

●

●

●

●

●

●●●
●

●

●●
●
●

●

●

●

●●●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●
●

●●

●

●
●

●●

●

●

●

●
●

●●

●

●

●
●

●
●

●
●●
●

●
●

●
●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●●●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●
●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●
●
●

●

●●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●
●

●

●
●

●

●

●●

●

●●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●
●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●
●

●

●
●

●

●●
●

●

●
●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●●●

●
●
●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●●

●

●●

●

●

●
●
●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●
●

●

●

●
●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●
●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●●

●

●●●

●

●●●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●●

●

●●

●

●

●

●
●
●
●
●●

●

●

●
●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●
●

●

●

●

●
●
●

●

●

●
●
●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●●
●

●●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●●
●

●

●
●●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●●

●
●

●●

●
●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●●

●●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●●

●

●●

●

●

●
●

●

●

●

●

●●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●
●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●
●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●
●●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●
●

●
●

●

●

●

●
●

●

●

●

●
●

●

●

●

●
●

●

●
●
●

●

●

●

●

●●●

●

●

●

●

●

●

●●

●●

●

●

●
●●

●

●●●

●

●

●

●

●

●
●

●
●

●
●
●●●●

●

●

●

●
●●

●

●

●

●●

●

●
●
●

●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●●●
●

●

●

●

●

●

●

●
●●

●
●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●
●
●

●●
●

●●

●

●

●

●●

●●
●

●

●

●

●

●
●

●

●
●

●

●
●
●

●

●

●

●●

●
●
●

●

●

●

●
●●●

●

●●

●

●
●

●●
●
●

●

●
●

●

●

●
●●
●

●●●

●

●●
●

●

●

●●
●●

●

●
●
●
●

●
●

●

●

●
●
●
●

●

●
●

●

●

●

●
●

●●
●
●

●

●
●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●●●
●

●
●

●

●●

●

●

●

●
●●●●●●

●

●●●●

●

●

●

●

●

●●
●●

●

●
●

●

●●
●
●
●●

●

●
●

●

●
●●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●●
●●●

●

●
●

●●

●

●

●

●

●●

●
●
●●
●●
●

●

●

●
●
●
●

●

●

●

●

●●

●
●
●
●

●

●

●

●

●●
●
●●
●

●

●

●

●●

●
●

●

●

●

●

●●

●●●

●●

●

●●●

●

●

●●●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●
●●
●

●●

●●
●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●
●
●

●

●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●

●

●

●

●
●●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●

●

●

●
●
●●●
●
●●

●
●
●
●

●

●

●
●

●
●

●

●

●

●
●●●

●●

●
●

●

●

●●●
●
●
●
●

●

●

●

●

●●
●●●●●

●

●●

●

●

●

●
●
●

●●●
●
●
●

●

●

●●●

●

●
●
●
●

●

●

●

●

●

●●●

●●●
●

●

●●●
●●
●

●

●

●●
●
●
●●

●

●
●

●

●

●

●●
●
●●●

●●
●
●●

●

●
●●●●
●
●●
●
●

●

●
●
●●●
●●

●●●●
●

●
●

●●
●●
●
●●

●

●●
●

●●

●
●
●

●
●
●●●
●

●
●
●
●●●
●●
●
●
●

●
●●
●●
●●
●●●

●
●

●
●●
●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●●●

●
●

●●

●

●

●●
●
●

●
●

●

●

●

●
●

●
●

●
●

●

●

●●

●

●
●
●

●●●
●
●

●
●

●

●

●

●
●●
●
●
●●
●
●
●

●●
●

●●●
●

●●

●
●
●●

●

●

●

●

●

●●●●

●
●

●

●

●

●

●

●

●
●●●●
●

●

●●
●●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●●

●

●
●
●
●
●
●
●
●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●●●
●
●●

●

●

●●●
●

●

●

●

●

●
●●

●

●

●
●
●

●

●●●●
●
●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●●
●

●

●

●
●

●

●●
●

●●

●

●

●

●

●

●
●
●
●

●
●

●

●

●●●●
●

●

●

●
●
●
●

●

●

●●
●

●

●

●
●

●●

●

●

●

●

●
●

●

●

●
●

●

●●

●

●●

●
●

●●
●●
●
●

●

●

●

●●●●
●

●

●

●

●
●

●

●
●
●
●
●

●

●
●
●●●
●

●

●

●

●●●●
●●●●
●

●

●
●
●●●
●

●●●●●●
●

●

●

●

●

●
●

●

●
●

●
●●
●●●

●
●
●

●

●

●

●

●
●
●

●

●

●

●

●
●

●

●

●●●●●

●

●
●
●
●

●

●

●

●●

●

●
●
●

●

●

●

●
●●

●

●●●

●●

●
●

●●

●

●

●
●

●
●

●

●

●

●

●●
●●

●
●

●

●

●●

●

●

●

●

●

●
●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●●

●
●●

●

●

●●

●

●
●

●

●●
●●

●
●

●●●

●

●

●
●●

●

●
●

●

●
●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●●

●
●

●
●

●
●

●

●
●
●

●

●

●

●

●

●●

●

●

●

●
●
●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●●

●

●

●●

●

●
●

●

●

●●●●●

●
●●
●

●
●

●

●●●

●

●

●●

●

●

●

●

●

●

●
●

●●

●●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●●

●

●

●

●●
●

●

●

●
●
●

●●●

●

●●
●●

●●

●

●
●●
●●●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●
●
●

●

●

●

●
●
●●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●●●

●●

●
●
●
●

●

●

●
●●
●

●

●

●

●

●
●
●

●●

●
●
●

●

●

●
●

●

●

●
●
●
●●●

●

●
●●
●

●

●

●

●

●

●

●

●●
●
●
●

●

●

●
●

●

●
●

●●●

●
●

●

●

●

●

●

●
●
●

●

●●

●

●●

●●

●●
●●

●

●

●

●

●●
●

●

●

●
●

●

●

●●

●●●●

●
●

●
●●●
●●●

●

●

●

●

●

●

●●

●

●●

●

●●●

●

●●
●

●

●

●

●●●●
●●

●

●
●

●●
●
●●●●
●

●

●

●

●

●

●
●
●●●

●

●●
●

●

●

●
●
●●●
●
●●
●

●

●

●

●

●

●
●

●●

●

●

●●
●

●

●

●●
●
●

●

●●

●

●

●

●
●●

●

●
●
●

●

●

●
●
●

●
●

●
●
●

●

●

●

●

●●●
●
●
●
●
●●

●

●

●
●●●

●
●

●

●

●

●

●

●●

●
●
●

●

●
●●●
●●●

●

●

●

●

●

●●
●
●
●

●
●

●
●

●
●

●

●●

●●

●●

●

●
●
●●●●

●

●

●

●

●●
●

●●

●

●
●
●

●
●
●
●

●●

●

●

●

●

●

●

●

●
●

●
●
●

●
●

●

●
●

●
●●●

●
●

●

●

●●

●

●●

●

●

●
●

●

●

●

●●●
●

●
●

●●●

●

●●●●

●
●
●●
●

●
●●
●

●

●

●●●

●

●●
●

●

●

●

●●
●

●
●

●
●

●

●

●
●

●

●
●
●

●

●

●●●

E
ffe

ct
 o

f c
ha

ng
e 

in
 c

oe
xi

st
en

ce
 c

on
di

tio
ns

 
 o

n 
sp

ec
ie

s 
pe

rs
ite

nc
e

C

−
2.

0
−

1.
5

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

Change in coexistence conditions at
early middle late

successional stage

●

●●●●●

●

●
●●

●

●

●●●●●

●

●

●

●
●
●
●●

●●

●
●

●

●

●

●

●
●

●

●●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●
●

●

●
●●

●

●

●

●

●●
●

●
●

●

●

●
●

●

●●
●

●

●●

●

●●

●

●
●

●

●

●

●

●

●

●

●
●
●
●

●
●
●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●
●

●

●●

●
●

●
●●
●
●
●

●
●●●
●
●●●

●

●

●●

●
●

●

●●
●

●

●

●●

●

●●

●
●
●

●●

●

●●●

●

●

●

●
●●●
●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●●

●

●

●●

●

●

●●

●

●

●

●

●
●

●

●●

●

●
●●
●

●

●

●●

●

●

●
●●●

●
●
●

●

●

●●
●
●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●
●
●

●

●

●

●
●●
●

●

●●

●

●
●●

●

●

●

●

●

●●●

●

●

●●●
●

●

●

●

●●●●
●●

●

●

●

●
●

●
●
●
●
●

●

●●

●

●

●

●

●●

●

●●
●●

●

●

●●
●
●

●

●
●●●

●

●

●

●

●
●

●

●

●●●

●

●

●●

●

●
●

●
●●●
●

●
●

●●
●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●
●

●●

●●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●
●●

●●

●

●●

●

●●

●
●

●●

●

●●

●

●
●●

●

●

●

●
●●

●
●

●

●

●

●
●
●

●

●
●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●
●
●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●
●

●

●●

●

●●

●
●
●
●

●
●

●

●

●
●●●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●
●

●

●

●

●

●

●

●
●

●

●●

●

●●

●●
●

●

●

●●●

●

●

●

●
●

●
●

●

●

●
●●

●

●

●●●
●
●

●

●

●
●
●

●●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●
●●

●

●●●

●
●●

●
●●

●
●●
●
●

●

●●●●

●
●

●

●

●
●●
●

●

●

●
●●

●●
●

●

●●

●

●

●

●
●
●
●

●

●●●●

●
●

●●
●●

●

●

●
●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●
●
●

●

●

●

●●

●●
●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●
●
●●●
●
●

●

●

●

●

●

●●

●

●●

●
●

●

●

●●

●
●

●

●
●
●

●●●

●

●●

●
●

●●

●

●●

●
●

●

●

●

●

●

●
●
●
●●●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●
●
●
●

●●

●
●
●●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●
●
●

●

●

●

●
●

●
●

●

●

●

●
●

●

●
●●
●

●
●
●●

●

●

●

●
●
●
●
●

●●
●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●
●

●

●

●●●
●●

●
●
●
●

●●

●

●

●
●

●

●

●●

●

●

●

●●●

●
●
●
●

●
●●

●
●
●

●

●

●
●

●

●

●●

●

●●
●●
●●●

●

●●
●

●

●
●
●

●

●

●●

●
●

●

●
●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●
●
●

●
●

●

●
●
●●

●

●

●

●

●

●

●

●

●

●

●

●●
●●●

●

●●

●●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●

●

●
●
●

●
●●
●

●
●

●

●

●●

●

●

●

●
●

●

●

●

●
●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●
●

●

●

●

●
●

●

●
●

●●●●
●●

●

●

●

●

●●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●●

●

●
●
●●
●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●●

●

●
●

●

●

●

●
●
●

●

●

●●

●●

●
●

●

●●

●

●

●●
●

●

●
●
●

●

●
●

●

●

●

●
●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●
●

●

●

●

●

●

●

●

●
●●

●
●●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●●

●
●

●

●

●
●

●

●

●

●

●
●

●
●

●

●●
●

●

●

●●

●

●
●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●●

●

●
●
●
●
●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●
●

●●

●
●
●

●

●
●

●
●●

●●
●●

●
●

●

●

●

●

●

●
●

●

●

●

●

●
●

●
●
●
●
●

●

●
●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●●●

●●

●
●

●

●

●
●●
●

●●

●

●

●

●

●

●
●

●

●

●

●●

●
●

●

●
●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●
●

●●

●

●

●

●

●●

●

●

●

●
●

●
●
●

●

●

●

●
●

●

●●●

●●

●

●

●

●

●

●

●●

●

●

●

●●

●

●
●

●

●●
●●

●

●

●●●

●

●
●

●

●
●●

●

●
●
●

●

●

●
●
●
●

●

●●
●

●

●●

●

●

●●●
●●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●
●●

●

●

●●

●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●●
●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●
●
●

●

●

●
●

●

●
●

●

●

●

●●
●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●●●

●

●●
●

●
●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●

●

●

●
●
●
●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●●

●

●

●

●

●
●●

●

●●
●

●

●

●●●

●

●
●

●●

●●

●

●●
●

●

●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●
●

●

●

●

●

●
●
●

●

●

●●

●

●

●

●

●

●

●●
●●

●

●●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●
●

●

●
●

●

●

●●
●

●

●

●

●

●●●

●

●

●●

●

●

●

●●

●●

●

●

●

●

●

●

●●
●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●●
●●
●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●●●

●

●
●
●

●
●
●

●

●
●●

●

●●
●●
●●
●

●

●

●

●●
●

●●●
●
●
●●
●
●●●
●●

●

●●●●
●●

●

●
●●
●
●

●

●
●●
●

●

●
●●

●

●

●
●
●
●
●

●
●
●●
●
●

●

●

●●●
●●

●●

●

●

●

●

●
●●
●●●
●
●●
●
●

●
●
●●
●●
●
●●
●
●

●

●●

●

●

●

●

●

●
●●
●●●●
●●

●

●

●
●

●

●●

●

●

●

●

●
●●

●

●●●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●●
●●

●

●
●
●●

●●●●

●●●

●
●
●
●
●

●
●

●

●
●
●
●

●

●

●
●

●●

●●

●

●

●

●

●

●
●

●●

●

●

●
●

●
●●●

●

●

●

●
●

●
●

●

●
●
●●●

●

●●●

●
●

●
●

●

●●

●

●

●

●●

●

●

●

●
●●

●
●
●●
●●

●

●

●
●

●●●●●

●

●●
●

●

●

●

●

●
●●●

●

●

●
●

●●
●

●

●●

●

●●●

●

●●

●

●

●

●

●

●●

●

●

●

●●

●
●
●●
●●

●●
●
●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●
●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●●

●

●
●●

●

●

●●

●

●

●

●
●●
●●●

●

●
●●
●

●
●

●●
●●

●
●
●●
●

●

●●
●
●
●

●

●●
●

●

●
●

●

●●●
●●

●

●

●

●●

●

●●

●

●●

●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●●

●
●
●
●
●
●

●
●

●

●

●
●

●

●●
●

●

●

●●●

●
●

●●
●●●

D

−
2.

0
−

1.
5

−
1.

0
−

0.
5

0.
0

0.
5

1.
0

Change in coexistence conditions at
early middle late

successional stage

Figure S2: (Supporting Online Figure) Statistical results from null model 2. Equivalent to our
Figure 5 in the main text but using null model 2. Recall that null model 2 generates random
sequences of network by randomly drawing species and interactions from a metaweb of each
successional stage (see Methods in main text). Here, the variation of the scaled effect of network
reorganization on the persistence of colonizing herbivore species is around zero. Note that because
we are preserving the observed species turnover across successional stages, the scaled effects of
stage on persistence are similar to Figure 5.
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