
1. Supplementary methods 1

Replication error in morphological data
To test the robustness of landmark data and shell length measurements and calculate the error of landmark data arising 
from parallax or encrusting algae (obscuring landmark location), a random selection of shells (~10% of specimens) was 
measured and photographed in triplicate, in three different sessions, and landmarks on each of the three replicate images 
of a shell were recorded in triplicate, again in three different sessions. The three-way interaction between these three 
factors (individual shells, three photos per shell, three replicate sets of landmarks per photo) was tested in a Procrustes 
ANOVA. Mean of squares of the different terms in the ANOVA were used to calculate error by using the following equa-
tion (Adams et al., 2015):

In equation 1, MSshell is the mean of squares of the factor shell in the ANOVA model, MSx is the mean of squares of either 
the three-way interaction between the factors shell, photo and digitizing replicate (to calculate the digitizing error, i.e. the 
repeatability of landmarks) or the interaction between the factors shell and photo, to calculate the total error (also includ-
ing the digitizing error). The number of replicates (in both these cases three) is represented by n. Errors were calculated 
separately for different species.
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