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The late eminent ecologist Gary Polis once stated that “most catalogued food-webs are
oversimplified caricatures of actual communities” and are “grossly incomplete representations
of communities in terms of both diversity and trophic connections.” Not content with that
damning indictment, he went further by railing that “theorists are trying to explain phenomena
that do not exist” [11]. The latter critique might have been push back for Robert May’s groundbreaking but ultimately flawed research on the relationship between food-web complexity
and stability [8]. Polis was a brilliant ecologist, and his thinking was clearly influenced by
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his experiences researching desert food webs. Those food webs possess an uncommon
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combination of properties, such as frequent omnivory, cannibalism, and looping; high linkage
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density (L/S); and a nearly complete absence of apex consumers, since few species completely
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lack predators or parasites [3]. During my PhD studies, I was lucky enough to visit Joshua Tree
National Park on the way to a conference in New England, and I could immediately see the
problems posed by desert ecosystems. At the time, I was ruminating on the “harsh-benign”
hypothesis [9], which predicts that the relative importance of abiotic and biotic forces should
vary with changes in local environmental conditions (from harsh to benign). Specifically, in
more “harsh” environments, abiotic factors should determine community composition whilst
weakening the influence of biotic interactions. However, in the harsh desert environment
I saw first-hand evidence that species interactions were not diminished; if anything, they
were strengthened. Teddy-bear chollas possessed murderously sharp defenses to protect
precious water, creosote bushes engaged in belowground “chemical warfare” (allelopathy) to
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deter potential competitors, and rampant cannibalism amongst scorpions drove temporal
and spatial ontogenetic niche partitioning. Life in the desert was hard, but you couldn’t expect
your competition to go easy on you.
If that experience colored my thinking about nature’s reaction to a capricious environment,
then the seminal work by Robert Paine on the marine rocky shore helped further cement
the importance of biotic interactions. The insights provided by Paine [10] brings us closer
to the research reported in the preprint “The return of the trophic chain: fundamental vs
realized interactions in a simple arthropod food web” [12], given that the authors in that
study hold the environment constant and test the interactions between different permutations of a simple community. Paine [10] was able to elegantly demonstrate using the chief
protagonist Pisaster ochraceus (a predatory echinoderm also known as the purple sea star)
that a keystone consumer could exert strong top-down control that radically reshaped the
interactions amongst other community members. What was special about this study was
that the presence of Pisaster promoted species diversity by altering competition for space by
sedentary species, providing a rare example of an ecological network experiment combining
trophic and non-trophic interactions. Whilst there are increasing efforts to describe these
interactions (e.g., competition and facilitation) in multiplex networks [7], the authors of “The
return of the trophic chain: fundamental vs realized interactions in a simple arthropod food
web” [12] have avoided strictly competitive interactions for the sake of simplicity. They do
focus on two trophic forms of competition, namely intraguild predation and apparent competition. These two interaction motifs, along with prey switching are relevant to my own research
on the influence of cross-ecosystem prey subsidies to receiving food webs [2]. In particular,
the apparent competition motif may be particularly important in the context of emergent
adult aquatic insects as prey subsidies to terrestrial consumers. This was demonstrated by
Henschel et al. [5] where the abundances of emergent adult aquatic midges in riparian fields
adjacent to a large river helped stimulate higher abundances of spiders and lower abundances
of herbivorous leafhoppers, leading to a trophic cascade. The aquatic insects had a bottom-up
effect on spiders and this subsidy facilitated a top-down effect that cascaded from spiders to
leafhoppers to plants. The apparent competition motif becomes relevant because the aquatic
midges exerted a negative indirect effect on leafhoppers mediated through their common
arachnid predators.
In the preprint “The return of the trophic chain: fundamental vs realized interactions in
a simple arthropod food web” [12], the authors have described different permutations of a
simple mite community present in avocado orchards (Persea americana). This community
comprises of two predators (Euseius stipulatus and Neoseiulus californicus), one herbivore
as shared prey (Oligonychus perseae), and pollen of Carpobrotus edulis as alternative food
resource, with the potential for the intraguild predation and apparent competition interaction
motifs to be expressed. The authors determined that these motifs should be realized based
off pairwise feeding trials. It is common for food-web researchers to depict potential food
webs, which contain all species sampled and all potential trophic links based on laboratory
feeding trials (as demonstrated here) or from observational data and literature reviews [1]. In
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reality, not all these potential feeding links are realized because species may partition space
and time, thus driving alternative food-web architectures. In “The return of the trophic chain:
fundamental vs realized interactions in a simple arthropod food web” [12], the authors are
able to show that placing species in combinations that should yield more complex interaction
motifs based off pairwise feeding trials fails to deliver – the predators revert to their preferred
prey resulting in modular and simple trophic chains to be expressed. Whilst these realized
interaction motifs may be stable, there might also be a tradeoff with function by yielding
less top-down control than desirable when considering the potential for ecosystem services
such as pest management. These are valuable insights, although it should be noted that
here the fundamental niche is described in a strictly Eltonian sense as a trophic role [4].
Adding additional niche dimensions (sensu [6]), such as a thermal gradient could alter the
observed interactions, although it might be possible to explain these contingencies through
metabolic and optimal foraging theory combined with species traits. Nonetheless, the results
of these experiments further demonstrate the need for ecologists to cross-validate theory
with empirical approaches to develop more realistic and predictive food-web models, lest they
invoke the wrath of Gary Polis’ ghost by “trying to explain phenomena that do not exist”.
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