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“The ability to simplify means
to eliminate the unnecessary so
that the necessary may speak”

Hans Hofmann

here has been previous criticism

of the propensity of ecologists to
use inexact language (Thorpe 1986;
Frazier 1994; Fauth et al., 1996).
However, the use of incongruent
phrasing in ecology remains a major
concern because of the impact that
the ecological lexicon can have on
topic selection, study design, data
assessment, interpretation, and, per-
haps most importantly, the application
of ecological theory (Larson 2011).
Precise communication should be a
central tenet in ecology if we expect
to make significant contributions to
biological conservation and societal
wellbeing.

Ecology is inherently focused on
interactions, yet interaction types are
not equally considered. This may be
most evident in traditional (Cooper
1993) and modern (Jones et al. 2012)
treatments of species sharing access
to available resources where “inter-
action” should be used in replace-
ment of “competition”. Competition
is certainly an important mechanism
driving species compositions in eco-
systems, but the emphasis on this sole
interaction above others is unsubstan-
tiated. Competition is usually assumed
a priori in the study of concurrent
species and defined as a hindering
force for the interacting species, such
that each suffers in some way, even-
tually leading to exclusion (Hardin
1960). However, interactions, even
those involving the simultaneous use
of common resources, can result in
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many outcomes depending on context
and scale, and even promote coexis-
tence (Vandermeer et al. 2002).

While competitive interactions have
been over-emphasized, interactions
that benefit participant species have
seen proportionately less attention
(Bertness and Callaway 1994; Hacker
and Gaines 1997). These interactions
can promote individual growth, sur-
vival, and overall community structure.
Furthermore, empirical and theoreti-
cal research suggests these interac-
tions exist on a continuum where the
strength of antagonism, competition,
amensalism, and mutualism depends
on biotic and abiotic factors that influ-
ence the dynamics at any given time
(Holland and DeAngelis 2009; Long
et al. 2012).

A recent characterization of preda-
tion and parasitism is the unified natu-
ral enemy concept (Raffel et al. 2008,
Preston et al. 2014), which refers to
interactions with an organism and its
multiple predators and parasites. This
jargon, however, is unnecessary and
too simplistically implies that these
organisms are constant enemies when
in fact the antagonism exists on a spec-
trum. The interactive effects of preda-
tion and parasitism are important and
should continue to be explored, as the
presence of either could strengthen or
weaken the effect of the other. This
conditional approach to species inter-
actions should be the focus of future
research as it allows for changes in
communities to reflect shifts in species
responses (Mougi and Kondoh 2012).

Recently, Davis and colleagues
(2011) expressed an outcry to end the
indiscriminate use of the term “inva-
sive” when referring to any “non-native
species”. They argue that “Intentionally

or not, such characterizations... create
pervasive bias against alien species...”
The same authors emphasize that ..
partly fueled by Elton’s book, pro-
ponents of biodiversity preservation
and ecological restoration commonly
used military metaphors and exag-
gerated claims of impending harm to
help convey the message that intro-
duced species are the enemies of man
and nature” (Davis et al. 2011). Many
claims on the catastrophic effects of
non-native species were exaggerated
and, in some cases, not supported by
evidence (Davis et al. 2011). These
authors argue that the effect of non-
native species, as that of natives,
changes in space and time and should
be first assessed before expressing any
unsupported negative interactions.
The use of an inaccurate lexicon
and subsequent sensationalism affects
study design and data interpretation.
Using competition as a substitute
for interaction leads to assumed lin-
ear responses that, when evaluated
against potential non-linear responses
among interacting species, results in
wrong model specification and inter-
pretation. This problem is magnified
because most basic statistics courses in
undergraduate and graduate ecology
programs ignore non-linear responses.
Literal interpretation of an incon-
gruent lexicon in ecology has con-
tributed to organized operations
leading to the reduction in abun-
dance of many species and extinc-
tion. The way we convey information
affects public response (Larson 2011).
Emotional dispositions toward wolves
predicted up to 20% of the variance
of acceptability of their lethal con-
trol (Bruskotte et al. 2009). Military
jargon is pervasive in the ecological
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literature studying agriculture plagues
and disease vectors. For example, a
recent article describes “..an expan-
sion of the limited arsenal of effec-
tive mosquito control tools” (Scholte
et al. 2004). “Control campaigns” to
eliminate “enemy” species continue,
threatening many species all over the
world. Pollution, mainly by synthetic
pesticides, and biological antagonistic
species used to control species are
leading causes of the worrying decline
of insects worldwide (Sanchez-Bayo
and Wyckhuys 2019). When they fail,
these campaigns frequently result in
the development of species resistance
to the means of intended control
(chemical or other), increasing instead
of reducing its impacts on human
health and economy.

The widespread and inaccurate lexi-
con in ecology and other sciences bor-
rowed from the corporate and military
culture is not the only concern related
to the influence of these organiza-
tions. Corporate and military culture
increasingly influence the priorities
and direction of research and educa-
tion (Giroux 2007). Major tenets of
these organizations are at odds with
universities’ goals of critical thinking
and freedom of speech, with signifi-
cant consequences in society (Giroux
2007). Ecologists should be aware of
these issues and maintain a critical and
objective attitude towards them, thus
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allowing us to continue contributing
to knowledge aimed to preserve bio-
logical diversity and improve societal
wellbeing.
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