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Ecomorphology of fishes 

 
Ecomorpholoy is the correlation between an animal’s ecological niche hypervolume, and 

its form. These correlations come about because animals adapt to, or specialize in, 

specific habitat types. Put another way, habitat type selects for certain body forms. 

Individuals with the best fit between phenotype and habitat are competitively superior to 

individuals that are less well matching thus natural selection promotes habitat-specific 

morphs independent of phylogeny.  

 

Fish diversity in warm water streams is a challenge to habitat management, particularly 

when attempting to predict potential impacts caused by changes to instream flow 

regimes. Habitat “guilds” can facilitate analysis of discharge-habitat relationships and are 

increasingly being applied to instream flow studies. Ecomorphological relationships are 

one approach to predicting habitat guild membership, and therefore, stream management. 

 

There are 3 general habitat categories: rheophilic (current-loving), limnophilic (slow-

water loving), and generalists (jack of all trades, master of none). The first two are further 

subdivided into three subcategories (Table).  
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A full measurement of morphology is a complex and time-consuming process. Measures 

that are most important are those that relate directly to current: frictional drag and access 

to the low-flow zone at the boundary layer next to the substratum:  

Body length (1), maximum body depth (10), caudal fin shape (4, 15), pectoral fin shape 

(19, 20), dorsal fin shape (6, 29), anal fin shape (A, B), head shape (13, 28)

A 

B 
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We will analyze these data using principle components analysis. This technique finds the 

variables in a complex data set that explain the greatest amount of the variation in that 

data set. The data are plotted in n-dimensional space, where n is the number of variables 

in the matrix. A new axis is created that aligns with maximum variation in the data cloud. 

This is the Principle Components Axis 1. Then, a second axis is created that is 

perpendicular (orthogonal) to PC1 that best aligns with the maximum remaining variation 

in the data cloud. This is PC2. This process can be continued until n axes have been 

created, but the first two axes explain most of the variation in the data, so these two can 

be plotted against each other for each fish measured.  

 

If lotic and lentic habitats select for fishes of different form, then fishes from these 

habitats should fall out in different regions of a graph of PC1 versus PC2, such as in the 

figure below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Another useful output of this method is that it will reveal which of the variables 

contributes most to each PCA. This will allow us to reveal which aspects of body form 

are selected by habitat type. 

Principal Component Axis 1 
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