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Supplement 1. 
 

Statistical Analyses 
Physiological parameters and dietary indices 

We tested for the effects of ‘species’ (C. maenas, H. sanguineus), ‘sex’ (male, female), 
‘month’ (April, June, August, October) and ‘fresh mass’ (covariable) on seven different 
response variables: two physiological parameters (HSI and TL) and five trophic marker 
indices (ICa, ICh, IP, IR, and IB) (see Table 1). In total, seven individual linear models were 
developed - one per response variable. Each model was fully crossed with all above 
mentioned factors, including highest-order interactions of all factors and subsequent 
interactions of lower order. Prior to the analyses the data were log(data+1)-transformed, if 
needed, to meet the assumptions of normal distribution and homogeneous variances of the 
residuals. The following diagnostics of model stability were checked for each model: Cook’s 
distance, leverage (Quinn & Keough 2002) and dffits (Cohen & Cohen 2008). For the latter, 
data points were excluded one by one from the data sets and the derived fitted values were 
compared with those obtained from the models based on all data points. All models were 
fitted in R, version 3.2.3 (R Development Core Team 2015), using the generic function ‘lm’. 
Graphs were produced with the software GraphPad Prism (version 5.03). 

For all models, significances of individual terms (interaction terms and main factors) were 
established with likelihood ratio tests (LRT) using the R function ‘anova’ with the argument 
‘test’ set to ‘F’. Hereby, we compared the respective full models with the corresponding 
reduced models not containing the respective factor and/or term of interest. Where possible, 
we excluded non-significant terms in order to create models that are more parsimonious and 
to avoid the risk of over-parametrization with four main factors. Due to the number of models 
and the complexity of each model, we refrain from showing the results of post-hoc tests and 
report the most distinct results descriptively (i.e., significant interactions of highest order or 
lower orders if adequate). Values presented in the results section are means ± standard 
deviations for all crabs per species and month, i.e., pooled over the different fresh masses.   

The model stability checks (test for leverage) revealed difficulties with potentially influential 
cases in all seven linear models. In the HSI model, one value was detected to be influential, 
however, omitting it did not change the results. For the TL model, a slight indication for 
systematic variation in the variances of the residuals was found besides some influential 
cases. Potentially influential data were detected for the five models of trophic marker indices. 
In those models, however, the influential cases could not clearly be identified as being 
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extraordinary high or low in their values. Additionally, the residuals of the brown algae 
indices showed a slight systematic pattern in a few data points. Omitting the largest values 
and recalculating the brown, red, and diatom index models did not change the results of the 
respective models. Other model checks suggested no influential data to exist and thus the 
models were accepted, but must be interpreted with caution. Only very clear, i.e., highly 
significant results were considered to actually be meaningful.  

 
Fatty acid compositions 

Principal component analyses (PCA) were conducted on the complete set of FA components 
(see list in Table 3) to reveal differences in the entire FA compositions between species (C. 
maenas and H. sanguineus), sexes (male and female) and months (April, June, August, 
October). Firstly, differences between sexes within one of the two crab species and each of 
the four months were tested. No sex-specific clustering of data was observed in either of the 
eight single PCAs (see Results). Therefore, sexes were pooled for each species and month. 
Secondly, differences between months within each of the crab species were tested. 
Additionally, the data were pooled for each species and a final PCA was conducted on all 
data to reveal differences between the crab species in relation to the sampled macroalgae 
species. Only those FAs were processed in the PCAs which revealed a mean value of >1% in 
any of the considered species. Prior to each PCA, FA percentages were transformed into 
proportions and arcsine-square-root transformed to achieve normality and homogeneity of 
variances. PCAs were conducted and their graphs were produced with the Primer v6 software 
(Clarke & Warwick 1994). 
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Figures S1-S6 
 

 

 
Fig. S1: Principal component analyses (PCAs) of hepatopancreas fatty acid compositions of 
(A) Carcinus maenas and (B) Hemigrapsus sanguineus sampled at Helgoland, Germany in 
2015.  
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Fig. S2: Carnivory index (ICa) of Carcinus maenas males (A) and females (B) as well as 
Hemigrapsus sanguineus males (C) and females (D) sampled at the island of Helgoland, 
Germany, between April and October 2015. Please note the differing x-axis of panel (D). For 
the calculation of ICa see Table 1. 
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Fig. S3: Chlorophyta index (ICh) of Carcinus maenas males (A) and females (B) as well as 
Hemigrapsus sanguineus males (C) and females (D) sampled at the island of Helgoland, 
Germany, between April and October 2015. Please note the differing x-axis of panel (D). For 
the calculation of ICh see Table 1. 
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Fig. S4: Phaeophyceae index (IP) of Carcinus maenas males (A) and females (B) as well as 
Hemigrapsus sanguineus males (C) and females (D) sampled at the island of Helgoland, 
Germany, between April and October 2015. Please note the differing x-axis of panel (D). For 
the calculation of IP see Table 1. 
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Fig. S5: Rhodophyta index (IR) of Carcinus maenas males (A) and females (B) as well as 
Hemigrapsus sanguineus males (C) and females (D) sampled at the island of Helgoland, 
Germany, between April and October 2015. Please note the differing x-axis of panel (D). For 
the calculation of IR see Table 1. 
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Fig. S6: Bacillariophyceae index (IB) of Carcinus maenas males (A) and females (B) as well 
as Hemigrapsus sanguineus males (C) and females (D) sampled at the island of Helgoland, 
Germany, between April and October 2015. Please note the differing x-axis of panel (D). For 
the calculation of IB see Table 1. 
_ 


