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Abstract
& Key message The use of mean characteristics of commu-
nities to infer absolute species variations may well consti-
tute another “silent clash of paradigms” Austin (Oikos
86:170–178, 1999) in community ecology. We discuss
this issue based on a recent paper on floristic
thermophilization in forests.

Fifteen years ago, Austin (1999) denounced the lack of com-
munication and coherence between different paradigms in
ecology—with an emphasis on community ecology. I gave a
further example of this shortcoming related to the analysis and
interpretation of biotic homogenization (Gosselin 2012);
while mean trait approaches related to niche theory have been
used to quantify within-community biotic homogenization,
they have no clear bearing on the extirpation of specialist
species in a conservation biology context—despite what is
often claimed. Hereafter, I discuss yet another, similar exam-
ple of inconsistency between ecological paradigms, with the
aim to ultimately better connect them.

De Frenne et al. (2013) have proposed an interesting
temporal analysis with respect to climate change of 1409
vegetation plots in European and North American forests.
They found that the species composition on the plots in-
dicates a “thermophilization” over time, i.e. an increase in
mean species thermal preference. The authors also reveal
a negative correlation between change in forest canopy
cover and thermophilization. As regards plot species rich-
ness, it was stable in Europe and increasing in North
America.

Although the study is interesting, I have serious doubts
about the interpretation of the results. Indeed, the authors
state that “these changes [related to thermophilization] re-
flect concurrent declines in species adapted to cooler con-
ditions and increases in species adapted to warmer condi-
tions” (p. 18561). To draw these conclusions, however, the
authors do not analyze the species richness or abundance
of cold-adapted or warmth-adapted species; rather, they
interpret the cold (fifth percentile) and warm (95th percen-
tile) extremes of the floristic temperature distribution of
each plot as indicated by species thermal preferences. This
method of interpretation is based on Figure S4 of De
Frenne et al. (2013) and is problematic in two respects.
The first limitation (L1) is that this method of interpreta-
tion only considers species that have a similar level of
“specialization” with respect to temperature. The second
limitation (L2) is due to the fact that the method used is
relative; exactly the same thermophilization statistics
would be obtained even if we replicated each species in
the community n times. As with any other mean trait ap-
proach (Gosselin 2012), De Frenne et al.’s results for
thermophilization may therefore have no direct link with
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actual declines and increases in cold-adapted and warmth-
adapted species—if we interpret these declines and in-
creases in terms of absolute frequency or absolute abun-
dance changes of these species. Only analyses of absolute
metrics (species richness, abundance, etc.) for more precisely
defined groups of species ormulti-species analyses of abundance
will indicate what is actually occurring (Gosselin 2012). For
example, the results in Europe could just as well be explained
by (i) an increase in warmth-adapted species and a decrease in
cold-adapted species, as proposed by De Frenne et al., (ii) a
decrease in cold-adapted species and an increase in generalist
species, (iii) an increase in warmth-adapted species and a de-
crease in generalist species, (iv) an increase in all the species
groups, but with a higher relative increase in warmth-adapted
species and (v) a decrease in all the species groups, but with a
lower relative increase in warmth-adapted species (cf. Figs. 1 and

2 based on simulations described in Supplementary Material 1).
Points (ii) and (iii) above illustrate (L1) while points (iv) and (v)
are related to (L2).

Similarly, the link between canopy cover variation and
thermophilization has no direct bearing on the absolute variation
in species abundance or richness, whatever their temperature
preference, contrary to what De Frenne et al. state—e.g. “the
increase in warm-adapted species was consistently lower in plots
that increased in canopy cover compared with plots that became
more open over time”. Yet De Frenne et al. do not analyze the
relationship between canopy cover variation and changes in spe-
cies richness or absolute abundance of species. The net effect of
variations in canopy cover on floristic diversity can be due to
many mechanisms other than temperature—such as light and
water balance—and can be negative in some circumstances
(Kwiatkowska 1994; Spyreas and Matthews 2006) and/or
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Fig. 1 Three scenarios of floristic
variation that give qualitatively
similar results in terms of
thermophilization—an increase
of all three quantiles 5, 50 and
95 % of the floristic temperature
distributions—as those observed
by De Frenne et al. (2013) in
Europe yet correspond to three
different ecological
interpretations: (from top to
bottom) (i) an increase in warmth-
adapted species and a decrease in
cold-adapted species, (ii) a
decrease in cold-adapted species
and an increase in generalist
species and (iii) an increase in
warmth-adapted species and a
decrease in generalist species.
Left: thermophilization indices—
i.e. differences with original
situations—for temperature
quantiles 5, 50 (median) and
95 %. Right: abundance—
actually here, proportional to the
number of species—in the four
ecological groups simulated
(temperature generalist in green
with diamond symbol, cold-
adapted in blue with square
symbol, intermediate
temperatures adapted in brown
with circle symbol and warm-
adapted species in red with
triangle symbol), in the past (thin
plain curves) and now (thick
dashed curves)
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depend on ecological groups (Barbier et al. 2009; Zilliox and
Gosselin 2014) and ecological contexts (Zilliox and Gosselin
2014).

This means that ecologists treating conservation issues based
on mean trait analyses—or other metrics based on relative abun-
dance—should take care to consider absolute metrics as well—
e.g. richness, abundance and viability. Indeed, while niche theory
in community ecology could to some extent be coherent with
mean trait approaches, the two main paradigms of conservation
biology—the minimum viable population paradigm and the de-
clining population paradigm (Caughley 1994)—require more
absolute metrics as exemplified by cases (iv) and (v) above.
Otherwise, we may very well witness another silent clash of
paradigms, similar to the one deplored by Austin (1999).
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number of species—in the four
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(temperature generalist in green
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