
S7 Section: Definition of optimal number of clusters 

As mentioned above clustering methods require an a priori definition of the number of clusters (k) or 

the cut-off level [1]. To make this choice more objective, Kreft and Jetz [1] proposed the use of statistical 

methods for the definition of the optimal k. Using three different methods namely the Silhouette widths, 

the Mantel correlation between the distance matrix and binary matrix computed from the dendrogram 

[2] and the Kelly-Gardner-Sutcliffe penalty function [3] on clustering results achieved with the previously 

as most appropriately defined clustering algorithm resulted in different optimal k. To evaluate the k most 

appropriate to the data set, clustering was conducted using all statistically derived k. The resulting 

clusters were mapped and their ecological meaning evaluated assessing the existence of indicator 

species and considering the spatial coherence of the clusters (membership value and spatial 

distribution). Indicator taxa were determined by means of the IndVal method [4], which reveals taxa with 

a high fidelity and specificity for a cluster. Cluster-specific taxa display a high abundance in a cluster 

compared to the others. Taxa with a high fidelity for a cluster occur in a high number of grid cells 

belonging to that cluster. All indicator taxa considered, had a higher indicator value than 0.25 [4,5]. 

Analysis was conducted using the package labdsv and a p-value of 0.05 adjusted after Benjamini and 

Hochberg [6].  

Using the average silhouette width, the Kelly-Gardner-Sutcliffe penalty function and the Mantel 

correlation, k values of 4 and 3 were found (S6 Fig). Restricting clustering to a number of 3 produced a 

continuous region of lower membership values towards the center of the study area (S7 Fig).  As this 

region of lower membership values turned into a cluster when allowing for 4 clusters (S8 and S7B Figs), 

setting k to 4 was judged more appropriate to describe zooplankton assemblages present in the study 

area than setting k to 3. The blurred pattern of lower membership values resulting from a k of 4 and 5 

indicated (S7C Fig), that a k higher than 5 would not reveal further spatially-coherent clusters. As 

indicator species were found for clusters one to five (Fig 3B), a distinctively lower mesozooplankton 

abundance was observed in cluster 5 compared to cluster 1 (Fig 3C) and abundance of herring larvae (6-

12 mm) was distinctively higher in cluster 5 compared to cluster 1 (S11 Fig), a k of 5 was chosen as the 

most appropriate number of clusters.   
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