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We conducted a review on ecomorphosis in European species of Collembola. To date,
29 ecomorphic species are known. We now suggest to define ecomorphosis as the set
up of a survival strategy leading the individual to an alternative life form, fully
reversible, in reaction to unsuitable elevated temperature conditions. Ecomorphosis is
the result of a shift of a consistent set of functional traits affecting the morphology, the
physiology, the phenology and the behaviour of the animal.
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Picture shows an example of a morphological ecomorphic feature in an
Isotoma sp. individual. Last abd. segments, dorsal view. Photo: JB, JC.

Ecomorphosis strategy in the functional traits framework (Violle et al. 2007, Pey
et al. 2014). A form = normal form, B/C forms = ecomorphic forms.

2.1 Ecomorphosis affects a large set of traits depending on the
species. For example, the followingmodifications may occur:
- Morphology: chaetotaxy, appendages, tegument… are modified
- Physiology: activity is reduced (e.g. digestive system)
- Phenology: rhythms are modified (e.g. no reproduction)
- Behaviour: unusual (e.g. herd, vertical migration…)

2.2 We suggest that ecomorphosis notably confers on an individual
an extensionof its climatic niche.

non-ecomorphic species
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Hypothesis: On an altitudinal gradient, ecomorphosis is favoured by higher altitudes due
to high thermic variations especially after thaw.
Methods: 72 communities were sampled in the French Alps from 1400m to 2400m asl in
June 2018 (ECOPICS project). Ecomorphosis ability (pres/abs) were attributed to all
individuals at a species level. We calculated community-weighted mean presence of
ecomorphosis ability along the altitudinal gradient.
Results: Ecomorphosis is in average more present in high altitudes communities,
especially above 2000m. We suggest an important phenological implication of this
strategy, here reflecting the relative temporal distance to thaw that suddenly exposes the
animals to temperature stress due to thermic variations (while snow cover acts as a
temperature buffer). In these environments, the ability to present ecomorphosis confers
on individuals an advantagein community assembly processes.

Whole story: Bonfanti (2021) Réponses fonctionnelles des communautés de collemboles
aux gradients climatiques. Chapter 2(in English!). PhD thesis.
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Collembola represent a widespread class of arthropods living mostly in soil and on 
soil surface. Communities of Collembola have notably been used as bioindicators of 
several environmental factors such as pollution or land use. Recently, they have also 
opened perspectives in studying the effects of projected climate change on soil 
biodiversity. Moreover, their use in soil functional ecology is on the rise, notably 
through the study of collembolan traits, in response to their environment. 

Collembola are known to exhibit several morphological variations through their life 
cycle (independently to body size growth and sexual dimorphism). One of these 
phenomena, named ecomorphosis, was notably described as being a survival strategy 
mainly triggered by elevated temperature. In a trait-based analysis context, the ability 
of Collembola to display ecomorphosis appears interesting since this phenomenon 
covers several morphological and physiological traits (sensu Pey et al. 2014). We thus 
hypothesized that species carrying ecomorphosis ability would be favourited in 
environments presenting high thermal amplitudes.  

Hence, we firstly gathered from the literature a list of European species of Collembola 

known to be able to display ecomorphosis, and then confronted it to temperature 

gradients. To do so, we used data from the ANR-ECOPICS project, that presents 

communities of Collembola sampled in June 2018 along an altitudinal gradient in the 

French Alps between 1400 m and 2400 m asl. Preliminary results showed that the 

mean presence of ability to display ecomorphosis is positively correlated with altitude. 

We might even detect a threshold effect above 2000 m asl, thus revealing links 

between thaw and the phenology of the local species. In a rapid global change context, 

we here aimed to improve the knowledge in functional responses of soil mesofauna to 

climatic gradients and provided new insights to trait-environment relationships in 

European species of Collembola. 


