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A The main realisations in comparison

An overview of the time series of the four simulation runs that were used in our article to evaluate the
structural properties of the food webs is presented in Fig. S1. Both competition parameters cgoq and
Cintra have a strong effect on the diversity of the emerging food webs of our model. Two trends can be
observed: First, the stronger the intraspecific competition ciyta, the smaller are the population sizes and
the more populations can survive on the same amount of energy provided by the resource. Second, the
stronger the competition for food cfy0q, the more often can species displace others resulting in rather
small networks with fast evolutionary species turnover.

Additional information to these and further simulations with intermediate values of the competition

parameters are available on request.
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Figure S1: Overview of the time series of the four simulation runs discussed in our article.



B Network visualisations

In Fig. S2, we show four example networks. The food webs correspond to the time points before and
after extinction events that are indicated by vertical lines in Fig. 2 of our article. The visualisations
were generated using graph-tool (http://graph-tool.skewed.de). A species is represented by a red dot,
with the width scaling logarithmically with its biomass density. The vertical position of a species rep-
resents its flow-based trophic position, which is the average, weighted trophic position of its prey, plus
one. The arrows represent feeding links from a prey species to its predator species. Their width scales

logarithmically with the biomass flow.

(a)t=1.9-10° (b) t=2.05-10°

Figure S2: Example food webs for the time points indicated by vertical lines in Fig. 2 of our article. The
competition parameters were cCintra = 1.4 and cgooq = 0.8.



C Empirical data

We used a recently compiled collection of empirical food webs from a variety of different ecosystems
(estuary, river, lake, marine, terrestrial) to test the evolving model networks against [1] (data provided
by Christoph Digel and Jens Riede). This data set contains 65 food webs with species numbers between
27 and 492. We did not evaluate all 65 food webs, but only the 51 networks for which we also had the

body masses of all species. The list of empirical food webs used is given in table T2.

Web no. and name as in [1] orig. source | Web no. and name as in [1]  orig. source
3 St. Mark’s 2] 33 Guadeloupe River [16]
4 Ythan2010 3] 34 Los Gatos Creek [16]
6  Alford Lake 4] 35 Los Trancos Creek [16]
7  Balsam Lake 4] 36 San Francisquito Creek [16]
8  Beaver Lake 4] 37 Saratoga Creek [16]
9  Big Hope Lake 4] 38 Steverson Creek [16]
10 Bridge Brook Lake 4] 39 Blackrock [16]
11 Chub Pond 4] 41 Ross [17]
12 Connery Lake 4] 42 Penetetia Creek [16]
13 Hoel Lake 4] 44  Canton [17]
15 Stink Lake 4] 45 Dempster [17]
16 Little Rock Lake 4] 47 Healy [17]
17  Sierra Lakes 5] 50 Stony [17]
18 Skipwith Pond 6] 51 Grand Caricaie Cl C1 [18]
19 Tuesday Lake (7] 52  Coachella [19]
21 Lough Hyne 8] 53  EcoWeb 59 [20]
22 Mondego Zostera Meadows [9] 54  EcoWeb 60 [20]
23 Caribbean Reef, small [10] 56 Grand Caricaie Sn C2  [1§]
25  Weddell Sea [12, 13, 11] | 59 Grand Caricaie Cm M2 [18§]
26 Bere Stream [14] 60 Simberloff_E1 [21]
27 Broadstone Stream [15] 61 Simberloff_E2 [21]
28 Alamitos Creek [16] 62 Simberloff E3 [21]
29 Caldero Creek [16] 63 Simberloff E7 [21]
30 Corde Matre Creek [16] 64 Simberloff E9 [21]
31 Coyote Creek [16] 65 Simberloff ST2 [21]
32 Guadeloupe Creek [16]

Table T2: List of empirical food webs.



D Cutoff for weak links

The food-web model defines feeding links between species using Gaussian feeding kernels (see section
2). These feeding kernels extend in principle over the whole niche axis. To obtain meaningful network
structures, very weak links have to be cut off. We removed all links that contribute less than a certain
fraction of the average link to the total resources of the respective consumer. In this appendix we
demonstrate the effects of different cutoff levels (Fig. S3). We also show how the networks generated
with the model by Loeuille and Loreau [22] are affected when this cutoff criterion is applied. In general,
a lower cutoff value leads to less links being removed and thereby to a higher connectance. This is
accompanied by a lower fraction of top species, more species that are a part of feeding loops or that are
cannibalistic, and overall more similar species (in terms of decreasing standard deviations of vulnerability
and linkedness). Also, more links in the networks increase the clustering coefficient and decrease the
characteristic path length.

The networks that were generated with the model of Loeuille and Loreau overall look more realistic
if our cutoff criterion is applied instead of the original one. We note for example that with our cutoff
criterion, the standard deviations of generality and vulnerability are higher than if the original rule is
used (compare Fig. 4 g,h and Fig. S3 g,h). This also means that the entire distributions of generality
and vulnerability become broader than those shown in Fig. 3 in the main text. However, they are still
not as broad as those produced with our new model or even those observed in the empirical food webs

(results not shown).
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Figure S3: The influence of different cutoff threshold values. A link is regarded as absent if it contributes
less than % of the average link to the total resources of a consumer. The first four entries represent an
average over the four main realisations of the new model. emp: Average over 51 empirical food webs.
LL: Average over 75 simulations of the model of Loeuille and Loreau [22].



E Definitions of topological characteristics of food webs

We here summarise the definitions of the 18 topological characteristics we used to evaluate the food-web

structure of both model and empirical food webs.

number of species:
links per species:

connectance:

top:

intermediate:
fraction omnivores:
fraction herbivores:
generality:
vulnerability:
linkedness:

sd():

mean trophic level:
max. trophic level:

fraction cannibals:

fraction species in loops:

chain number:

clustering coefficient:

similarity:

characteristic path length:

number of nodes in the network, S

number of edges, L, divided by number of nodes, S

number of edges divided by maximum potential number of
edges (S5?)

number of top species (species without a predator)

number of intermediate species (species with both predators
and prey)

fraction of species with prey from more than one trophic level
fraction of species that feeds only on the external resource
distribution of number of prey species for all species, normalised
with the average number of links per species

distribution of number of predators for all species, normalised
with the average number of links per species

distribution of number of prey species plus number of predators
for all species, normalised with two times the average number
of links per species

standard deviation of a distribution

mean of the short-weighted trophic levels of all species, cf. [23]
maximum over the short-weighted trophic levels of all species
fraction of species with a cannibalistic link

fraction of species that is part of at least one feeding loop, i.e.,
link patterns of the type ¢ feeds on j, j feeds on k, k feeds on @
(excluding cannibalism)

number of different food chains. To avoid divergence, prior to
calculating this number cannibalistic links are removed and
feeding loops are cut open by removing links within loops where
the predator is on a lower average trophic level than the prey.
also: transitivity ratio, cf. [24]. Probability that if species i and
7 are connected and j and k are connected, ¢ and k are connected,
too.

defined for pairs of species ¢ and j as number of links shared by
the species divided by total number of links of the two species.
We show the maximum over all pairwise similarities.

mean of average distance between any two species in the

network (measured in feeding links)



F Community size spectra

We computed community size spectra for both models discussed in the manuscript, as shown in Fig. S4.
The black dots represent the biomass densities of single species, with the red line representing a linear
function obtained by orthogonal regression. The black lines represent the total biomass densities with a
resolution of 100 bins. The shape of these curves is robust to bin numbers between 20 and 500.

In panel (a) one clearly recognizes the body mass clusters shown in Fig. 2 in the mansucript and in
Fig. S1 in appendix A. The number of species with a rather small body mass is higher than the number
of species with a rather big body mass. However, their biomass densities are smaller, leading to a similar
amount of total biomass per body mass cluster. Very similar results were observed in empirical data, see
Fig.21.1 in [25], and obtained (with a less pronounced clustering) in PDMM communities, see Fig. 22.8
in [25]. The positive slope of the red line is consistent with the energetic equivalence rule, which suggests
an exponent of 0.25.

The situation is different in the model by Loeuille and Loreau [22], as shown in panel (b). The number
of species per trophic level is approximately the same for all levels and the species on higher trophic levels
have smaller population sizes than the species on lower trophic levels. This is due to the fact that all
body masses are in the same order of magnitude, meaning that the allometric scaling of the respiration

rates can not overcompensate the efficiency losses from one trophic level to the next.
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Figure S4: Community size spectra for both models discussed in the manuscript. nm: Average over the
four main realisations of the new model. LL: Average over 75 simulations of the model of Loeuille and
Loreau [22].
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