
Oikos OIK-05228 

Rota, T., Jabiol, J., Chauvet, E. and Lecerf, A. 2018. 

Phenotypic determinants of inter-individual variability of 

litter consumption rate in a detritivore population. – 

Oikos doi: 10.1111/oik.05228 

Appendix 1 
Morphological analysis of gammarid mandibles 

Figure A1. Summary of the geometric morphometric analysis conducted on gammarid mandibles. 
(a) Mandible shape consensus after Procrustes superimposition. (b) Ordination of individuals along
the two first axes of a PCA on mandible warp scores. The two PCA axes explained 60% of
mandible shape variations among individuals. Solid and open dots depict males and females,
respectively. Convex hulls for each gender are displayed. (c-f) Deformation grids illustrating shape
changes along PCA axis 1 as we move from extreme negative (c) to extreme positive (d) scores and
along PCA axis 2 as we move from extreme negative (e) to extreme positive (f) scores.



Appendix 2 
Structural equation modelling 
We constructed a first SEM depicting the hierarchy of traits presented in Fig. 1 in order to assess 

direct and indirect effects of gender and body mass on apparent CR (cf. model 1 in Fig. A2a and 

Fig. 4a in the main text). While both gender and body mass affected indirectly apparent CR through 

feeding RD, only gender had a direct effect. As the model explained little variance in apparent CR 

(r² = 0.13), we sought to identify further predictors. Mandible PC1 (Fig A2b) or PC2 (Fig. A2c) had 

no significant effect on apparent CR whose variance explained by the model remained virtually 

unchanged (r² = 0.13 and 0.16). In contrast, r² for apparent CR increased by two-fold after proxies 

for standard (pleopod beat rate) and activity (velocity × movement RD) specific metabolism were 

added to the minimal model (Fig. A2d). However, as pleopod beat rate did not significantly predict 

apparent CR (p = 0.08), we removed it to obtain a final model (cf. model 5 in Fig. A2e and Fig. 4b 

in the main text). 



  

Figure A2. Structural equation models used to assess the control of gender, morphology, and 
physiological and behavioural traits on apparent consumption rate of litter by gammarids. Model 1 
(a) is just identified and therefore goodness-of-fit indices were calculated without taking into 
account the least significant path (i.e. body mass – apparent CR). Black and red arrows are positive 
and negative relationships, respectively, and the size of arrows is proportional to path coefficients 
(i.e. beta estimates). The signs of path coefficients between 'Gender' and other variables correspond 
to the effect of male compared to that of female gammarids. Two headed arrows represent 
covariations. r-squared values of each endogenous trait are given in bold. The variables 'PC1' (b) 
and 'PC2' (c) abbreviate Mandible PC1 and Mandible PC2, respectively. The variables 'V x m. RD' 
and 'Pleop. b.r.' (d) abbreviate velocity × movement RD and pleopod beat rate, respectively. The 
boxes at the bottom of panels contains summary statistics. Valid models should have χ2 p-values > 
0.05, RMSEA < 0.06, TLI > 0.90 and SRMR < 0.08. 



Appendix 3 
Assessment of the variability of feeding modality across gammarid individuals 
We sought to determine if contrasting feeding modalities occur between individuals of a same 

population due, for instance, to energetic or biomechanic constraints. Some species of aquatic 

detritivores have been proposed to differ in their feeding modalities, including grazing the surface, 

or shredding the edges of leaves (Jonsson et al. 2002), although in fact most species and individuals 

may be capable of adopting both feeding strategies. Leaf grazing consists of consuming leaf tissues 

and associated microbial biomass by peeling off the surface layers of the leaf litter whereas leaf 

shredding consists of taking bites through the entire thickness of the leaf litter. We assessed the 

propensity of gammarid individuals to feed on leaf surface through grazing, vs. their propensity to 

feed on leaf edges through shredding, using data on areal loss of leaf discs during the feeding 

experiments. At the end of each experiment, the leaf discs were placed between two rigid clear 

plastic sheets and then were digitised with a scanner. We used Image J ver. 1.46 (Schneider et al. 

2012) in order determine leaf disc area through particle analysis of the pictures after thresholding. 

We calculated the ratio of the leaf area including holes embedded in the leaf disc (total area), 

divided by the leaf disc area excluding holes (real area). We averaged ratios over the two trials. 

Prevalence of shredding was evidenced by values close to one, and larger values indicated 

increasing importance of grazing. 

After having accounted for a relationship inherent to the measure, between the grazing-to-

shredding ratio and apparent CR (F1,75 = 34.17, p < 0.0001; Fig. A3a), we observed that females 

grazed to a higher extent leaves than males (F1,75 = 4.64, p = 0.034; Fig. A3b). We suggest that 

morphological variations of mandibles, an important mouthpart apparatus (Fig. A1), and probably 

life history differences among male and female (see discussion) within the amphipod population 

studied may contribute to the observed grazing-to-shredding continuum we observed. 

The existence of this feeding modalities continuum would indicate that individuals of the 

same population could qualitatively contribute in different ways to leaf litter processing. For 

instance, individuals opposed in this continuum might produce fine particulate organic matter 

(FPOM) of different sizes, as they fragment leaves in different modes. These feeding modality 

variations might also result to the emergence of facilitation between individuals to acquire 

resources, as it has been discussed between functionally distinct species (Jonsson et al. 2002). From 

an individual perspective, it may reveal energetic constraints (e.g. if selective individuals tend to 

graze at the surface of leaves looking for high-nutritive patches). Mandible morphology variations 

may also directly relate with biomechanical capabilities of individuals and could lead to variations 

in feeding behaviours (e.g. if animals possessing streamlined or curved incisor processes tend to cut 



leaves or graze at their surface, respectively). The two mentioned pathways (energetic and 

biomechanic) may also be confounded, as they are not expected to be mutually exclusive. 

 

Figure A3. Relationship between grazing-to-shredding ratio and apparent consumption rate (a), the 
regression line shows the significant relationship, while solid and open dots depict male and female 
gammarids, respectively. (b) Boxplot of the logarithm of the residual values from the regression in 
panel (a), for gammarid females and males (white and dark grey boxplots, respectively). For a same 
consumption rate, females grazed (i.e. fed at the surface of leaf discs) to a significantly higher 
extent than males (i.e. fed at the edge of leaf discs). 
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