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What is a Species’ Niche? 

Grinelliang niche: 
Grinell (1917) understood the niche as a subdivision of the 
habitat containing the environmental conditions that enable 
individuals os a species to survive and reproduce, based on 
broad-scale variables (climate). Scenopoetic axe. 
 
Eltonian niche: 
Elton (1927) emphasised the functional role of a species in a 
community, especially its position in food webs, based on 
fine-scale variables (nutrients) that may be consumed or 
modified by the species. Bionomic axe. 
 
 

 
 

Hutchinson niche: 
Hutchinson (1957) defined the species niche as 
the n-dimensional volume in the 
environmental space where a species can 
maintain a viable population and persist along 
time. 



isotopic niche as an area (in δ-space) with 
isotopic values (δ-values) as coordinates 
 





APPLICATIONS        

         

 Bayesian Ellipses (= isotopic 

niche) 

 Overlap between isotopic 

niches. 

 

* Stable Isotope Bayesian Ellipses in R (Jackson et al., 2011) 

Niche comparison (SIBER)        

         



 

Layman metrics 

Medida del 
espaciamiento en 
δ13C-δ15N  
 

Medida la 
diversidad 
trófica y 
solapamiento 

1. NR → estructura vertical de la 

red. 

2. CR → estructura horizontal de la 

red. 

3. CD → grado medio de la 

diversidad trófica de la red. 

4. MNND → densidad 
5. SDNND → homogeneidad 

Trophic structure topology 
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Layman metrics 

1) δ15N Range (NR): Distance between the two species with 
the most enriched and most depleted δ15N values. 
Representation of vertical structure within a food web. 
Larger range in δ15N among consumers suggests more 
trophic levels and thus a greater degree of trophic 
diversity. 

2) δ13C range (CR): Distance between the two species with 
the most enriched and most depleted δ13C values. 
Increased CR would be expected in food webs in which 
there are multiple basal resources with varying δ13C 
values, providing for niche diversification at the base of a 
food web. 

3) Total area (TA): Convex hull area encompassed by all 
species in δ13C – δ15N bi-plot space. Measure of the total 
amount of niche space occupied, and thus a proxy for the 
total extent of trophic diversity within a food web.  

         

Layman et al. 2007 



4) Mean distance to centroid (CD): Average Euclidean 
distance of each species to the δ13C –d15N centroid, 
where the centroid is the mean δ13C and δ15N value for 
all species in the food web.  
Measure of the average degree of trophic diversity 
within a food web. 
Better reflect the overall degree of trophic diversity in 
the food web. 

 
5) Mean nearest neighbor distance (NND): Mean of the 
Euclidean distances to each species’ nearest neighbor in 
bi-plot space, and thus a measure of the overall density 
of species packing.  
Food webs with a large proportion of species 
characterized by similar trophic ecologies will exhibit a 
smaller NND (increased trophic redundancy) than a web 
in which species are, on average, more divergent in 
terms of their trophic niche. 
 
6) Standard deviation of nearest neighbor distance 
(SDNND): A measure of the evenness of species packing 
in bi-plot space that is less influenced than NND by 
sample size. Low SDNND values suggest more even 
distribution of trophic niches. 
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