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Phenotypic plasticity — the capacity of a single genotype to
produce multiple phenotypes in response to an organism’s
environment — is a wide spread phenomenon among marine
intertidal organisms (Padilla & Savedo 2013). The marine
intertidal is a dynamic habitat, with abiotic features including
wave exposure, immersion time, salinity, nutrients and tem-
perature varying among, and often within, sites. These abiotic
factors directly influence the organisms that inhabit this area
and also play a role in determining the type and strength of
community interactions present such as predation, competition
and facilitation (Menge & Sutherland 1987). A number of
studies have elucidated the direct impact of abiotic and biotic
factors on intertidal organisms’ phenotypes (Padilla & Savedo
2013). Fewer studies have examined community level
responses to phenotypic changes in plastic organisms, and the
majority of these have focused on the indirect impacts of
predator presence on lower trophic levels through their
behavioural modification of intermediate prey species (trait-
mediated indirect effects; Dill, Heithaus & Walters 2003;
Miner et al. 2005). In contrast, Molis et al. (2015) explored a
relatively understudied species response to phenotypic plastic-
ity: an herbivore’s ability to plastically change the morphol-
ogy of its feeding apparatus to match the structure of its
phenotypically plastic algal food source. This cascade of phe-
notypic plasticity ultimately arises from an abiotic environ-
mental factor, wave exposure, which distinguishes this study
from those focused on the biotic factor of predator-mediated
indirect effects (Dill, Heithaus & Walters 2003; Miner et al.
2005).

Through a series of field and laboratory experiments, Molis
et al. (2015) demonstrated that wave exposure mediates the
phenotypically plastic trait of seaweed tissue toughness in
Fucus vesiculosus, which subsequently impacts snail radula
tooth length and cusp number in Littorina obtusata. Field sur-
veys indicated a positive correlation between F. vesiculosus
tissue toughness and increasing wave exposure. Transplant
experiments in which F. vesiculosus blades transplanted from
low to high wave exposure sites increased in tissue toughness
confirmed the plasticity of this trait. Molis et al. (2015) also
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showed that snail preference for tougher or softer blades is
dependent on the snail’s site of origin, as snails from wave-
protected sites possessed radulas with shorter teeth and fewer
cusps. As with algal tissue toughness, snail radular features
were found to be plastic, with snails from protected sites
developing larger radular teeth and more cusps when provided
tougher, wave exposed algal tissues as their only food source
in the laboratory.

There are two aspects of the Molis ez al. (2015) study that
distinguish it from previous work on phenotypic plasticity.
First, as stated above, it focuses on an abiotically mediated
cascade of phenotypic changes as opposed to the more fre-
quently studied biotically mediated cascades. Secondly, this
study was conducted in the two geographically distant inter-
tidal areas of Nova Scotia and Helgoland. This type of geo-
graphic coverage is a rarity among similar studies, and it
provides strong evidence that phenotypic plasticity linked to
wave exposure is likely a general feature of both F. vesiculo-
sus and L. obtusata.

The findings of Molis et al. (2015) provide a basis for
investigating similar abiotically mediated phenotypic plasticity
cascades in other species and in response to a broader range
of abiotic factors. For instance, there are now several reports
of plastic radular features in marine snails in response to vari-
ation in their food source(s) (Padilla 1998; Andrade & Solfe-
rini 2006; Molis et al. 2015), indicating that phenotypically
plastic radulas may be a common feature among marine
snails. We can also hypothesize that other herbivores that are
tightly linked to an intertidal algal food source may respond
similarly to abiotically induced plasticity in their algal prey.
Given that many algal species are notoriously morphologi-
cally plastic (Mathieson, Norton & Neushul 1981), so much
so that modern taxonomic assessments must rely heavily on
genetic sequencing rather than morphological identifications
(e.g. Saunders 2005), it is possible that this type of interaction
is a widespread yet overlooked component of the marine
intertidal community.

While numerous instances of phenotypic plasticity have
been documented in the marine intertidal, many marine sys-
tems remain understudied. As highlighted by Padilla & Save-
do (2013), the vast majority of marine phenotypic plasticity
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studies, including Molis et al. (2015), have been conducted in
temperate intertidal zones with benthic organisms. Marine
pelagic and subtidal benthic zones remain poorly studied, as
do tropical and polar regions (Padilla & Savedo 2013). As
these understudied regions are heavily impacted by anthropo-
genic activities, including habitat destruction, pollution and
climate change (Halpern er al. 2007; Doney et al. 2012), it is
vital to gain a better understanding of phenotypic plasticity as
it relates to community interactions (Reed, Schindler &
Waples 2011).
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