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Appendix 1

Comparison of webs where connectance was fixed 
and where it was allowed to vary

Methods

We created a second collection of food webs to look at (1) how 
connectance would vary as we changed the other parameters and 
(2) what effect relaxing this constraint would have on the size 
structure of the webs. The dataset contained both webs where a 
was (1) fixed, so connectance could vary and (2) varied to fix con-
nectance. The parameters were not varied factorially (as in the first 
collection), rather the values of the seven parameters were set at ai = 
–4.2, aj = –1.9, b = 0.24, Ci = 0, Cj = 0, σ = 6.5. Each of the param-
eters (excluding connectance) was varied in turn at five different 
levels, which were evenly spaced between the largest and smallest 
values in Table A1. One hundred replicates of both variable and 
fixed connectance were made for each level of each parameter as 
it was varied.

Results

Which parameters affected connectance?
When a was fixed two parameters had particularly dramatic effects 
on connectance, increasing σ resulted in the webs being more con-
nected and increasing aj resulted in the webs being less connected. 
Increasing b and ai both slightly increased connectance. Whilst 
altering Ci and Cj made little difference to the connectedness of 
the webs (Fig. A1). 

What effect did allowing connectance to vary have 
on size structure?

GMC
There were large effects of allowing connectance to vary on GMC 
(Fig. A2). However all these changes were consistent with the 
changes we see in connectance. GMC was found to increase in 
the main analysis (Fig. 1), and this is still the case. So that whilst 
we found that increasing ai was positively related to GMC as op-
posed to the previous pattern of a decrease in GMC with increas-
ing ai, this can be seen as consistent with the increase we found 

in connectance. Likewise, the parameters b and σ that increased 
connectance as they increased, and which had some but limited 
affect on GMC when connectance was fixed, were now seen to 
have much larger effects. And in the same way we can understand 
that there was no alteration to this aspect of size structure in the 
effect of Ci and Cj, because they did not greatly alter connectance. 
Whereas aj’s (which decreased connectance) effect of decreasing 
GMC was exacerbated.

VMC
Initial inspection of the patterns of differences revealed some 
trends which were harder to explain than those of GMC. The 
main analysis (Fig. 1) suggested that VMC should scale negatively 
with connectance, although there was no difference between the 
median values of VMC when connectance was 0.05 and when it 
was 0.1. The lack of effects of Ci and Cj, could be accounted for 
in the same way as for GMC, by the fact that they had little influ-
ence on the value of connectance. The exacerbation of ai’s negative 
relationship with VMC was also comprehensible.

There remained however three notable exceptions to our pre-
dictions of changes in size structure based on an expectation that 
VMC should decrease with increased connectance. These were 
that VMC did not decrease with increases in b despite an increase 
in connectance; that VMC decreased with increasing aj despite 
connectance decreasing and that for low values of σ (which had a 
positive relationship with connectance) VMC initially increased.

The explanation is that there was in fact a hump-shaped re-
lationship between connectance and VMC, and that decreasing 
VMC below 0.05 (which was not looked at in the main analysis) 
caused VMC to become more negative. This relationship accounts 
for why VMC initially increased with increases in aj and σ be-
fore decreasing despite their opposite effects on connectance. The 
range of values of connectance which were encountered whilst 
altering b happened to lie at the peak of the hump and therefore 
there was little effect of b seen on VMC.

In summary we can say that there appeared to be little effect 
of fixing connectance for the overall trends, as the differences be-
tween the patterns with GMC and VMC of the fixed compared 
to variable connectance webs, could be accounted for by the ef-
fects on connectance. However, a new contingency between ai and 
connectance was found which does not seem to fit with the pat-
terns in Fig. 1 and 2 of the main analysis. This subsequent analysis 
also revealed a previously unnoticed hump-shaped relationship 
between connectance and VMC, whilst confirming the positive 
relationship of connectance with GMC. However there remains a 
caveat, we cannot be certain that these patterns are not particular 
to the set of parameters used. 



2

Fi
gu

re
 A

1.
 T

he
 v

ar
ia

tio
n 

in
 th

e 
co

nn
ec

ta
nc

e 
of

 th
e 

m
od

el
 w

eb
s w

er
e 

th
e 

co
ns

ta
nt

 a
 w

as
 fi

xe
d 

as
 th

e 
di

ffe
re

nt
 p

ar
am

et
er

s w
er

e 
va

ri
ed

. B
la

ck
 li

ne
s r

ep
re

se
nt

 th
e 

m
ed

ia
ns

 a
nd

 th
e 

bo
xe

s d
em

ar
ca

te
 

th
e 

25
–7

5%
 in

te
rv

al
s.



3

Fi
gu

re
 A

2.
 T

he
 v

al
ue

s o
f G

M
C

 a
nd

 V
M

C
 fo

r w
eb

s w
ith

 fi
xe

d 
co

nn
ec

ta
nc

e 
pl

ot
te

d 
ag

ai
ns

t t
he

ir
 c

ou
nt

er
pa

rt
s w

ith
 v

ar
ia

bl
e 

co
nn

ec
ta

nc
e,

 fo
r e

ac
h 

of
 th

e 
six

 p
ar

am
et

er
s.



4

Fi
gu

re
 A

3.
 (

a)
 T

he
 n

um
be

r 
of

 p
ar

am
et

er
 c

om
bi

na
tio

ns
 (

w
ith

in
 th

e 
sp

ec
ifi

ed
 v

ar
ia

tio
n 

of
 G

M
C

 a
nd

 V
M

C
) 

re
pr

es
en

te
d 

by
 d

iff
er

en
t n

um
be

rs
 o

f r
ep

lic
at

es
, n

 =
 7

98
5.

 (
b)

 T
he

 s
am

e 
as

 a
, e

xc
ep

t 
th

e 
pa

ra
m

et
er

 c
om

bi
na

tio
ns

 a
re

 m
ul

tip
lie

d 
by

 th
e 

nu
m

be
r o

f r
ep

lic
at

es
 o

f e
ac

h.



5

Table A1. Values of the three topological allometries for the 16 empirical webs. 

Web GMC VMC TLMC

Benguela 0.58 –0.15 0.24

Broadstone 0.36 –0.65 0.39

Broom 0.27 –0.09 0.20

Carpinteria 0.33 –0.59 0.2

Caricaie Lakes 0.23 –0.33 –0.05

Coachella 0.57 –0.28 0.31

EcoWEB41 0.57 –0.49 0.39

EcoWEB60 0.22 –0.17 –0.05

Grasslands 0.28 0.29 –0.07

Mill Stream 0.60 –0.73 0.40

Small Reef 0.38 –0.50 0.26

Sierra Lakes 0.66 –0.18 0.53

Skipwith Pond 0.37 –0.14 0.37

Tuesday Lake 0.61 –0.39 0.32

Ythan 0.35 –0.56 –

Weddell sea 0.27 –0.61 –


