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Ecological Niche

Sam 
Sidders



1610s, "shallow recess in a wall," from French niche "recess 
(for a dog), kennel" (14c.), perhaps from Italian nicchia "niche, 
nook," which is said to be from nicchio "seashell," itself said 
by Klein, Barnhart, etc. to be probably from Latin mitulus 
"mussel," but the change of -m- to -n- is not explained. 
Watkins suggests that the word is from an Old French noun 
derived from nichier "to nestle, nest, build a nest," via 
Gallo-Roman *nidicare from Latin nidus "nest" (see nidus), but 
that, too, has difficulties. The figurative sense is recorded by 
1725. 

www.etymonline.com



“At its most ambitious, the theory of niche helps us understand fundamental questions of ecology.”
T. W. Schoener (1989)

“I think it is good practice to avoid the term niche whenever possible.” 
M. H. Williamson (1972)   

“No concept in ecology has been more variously defined or more universally confused than “niche.“
L. A. Real & S. A. Levin (1991)

“The concept of niche provides a way of characterizing important ecological attributes of species while 
recognizing their uniqueness.“ 
J. H. Brown (1955)

“Studies of the niche have played an important role in the development of community ecology, and are likely to 
do so in the future.”
B. A. Mauer (1999) 

“I believe that community ecology will have to rethink completely the classical niche-assembly paradigm from 
the first principles.”
S. P. Hubbel (2001)   



1917







Grinnell’s niche concept (1917)
 
niche designate the place in an association occupied by a single 
species

• undistinguishable from a habitat 
• a property of the environment 
                                   x a characteristic of the species (species’s habitat)

• geographical definition
• limitation by environmental factors (= interactions overlooked!)

🡪 ultimate distributional unit, within which each species is held by 
its structural and functional limitations...   



Let us draw a niche…?
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MacArthur’s warblers











MacArthur concludes that the mechanisms keeping the five species in 
these forests could result from five populations limited by differing 
resources, the same resources in different habitats, or the same resources 
at different times. 

“There are differences of feeding position, behavior, and nesting date which 
reduce competition. These, combined with slight differences in habitat 
preferences and perhaps a tendency for territoriality to have a stronger 
regulating effect upon the same species than upon others, permit the 
coexistence of species.“



“There is more overlap than 
expected by chance.“

Nicolas J. Gotelli

…so what?   



Closely related species 
have similar niches…
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Levins, R. (1968). Evolution in changing environments: some theoretical explorations. Princeton University 
Press.
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Levins, R. (1968). Evolution in changing environments: some theoretical explorations. Princeton University Press.
Pianka, E. R. (2017). Ecology and natural history of desert lizards: analyses of the ecological niche and community structure. Princeton University Press.

Log B = - Σp
i
 log p

i

p
i
 is the proportion of the species which 

is found in environment i, which selects 
environment i

1/B = Σp
i
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Shannon index



Julliard, R., Clavel, J., Devictor, V., Jiguet, F., & Couvet, D. (2006). Spatial segregation 
of specialists and generalists in bird communities. Ecology letters, 9(11), 1237-1244.

Species Specialization 
Index
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Niche breadth within the assemblage 

• species differ in sensitivity 
to the gradients

• their response to 
environmental changes 
depends also on 
specializations within the 
biotope, a forest specialist living in 
the forest undergrowth (e.g. Laniarius 
atroflavus) remains abundant even 

after the trees are removed…      
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Elton’s niche concept 
(1927)

 
niche is the status of an animal in its community / a place in a 
biotic environment 

Clark (1954) niche stresses the function of the species in the 
community rather than a physical place in the habitat 
(note that habitat harbours more than one species)  

• it is NOT a habitat 
• a property of the species (frequently estimated by traits)
• much more abstract
• interactions play a crucial role   





Different types of variables! 
 Whittaker et al. 1973: amalgam of Grinnell’s and Elton’s ideas 
defined by (i) intra-community and (ii) inter-community 
variables
(i) height above ground, relation to intra-community pattern 

(?), seasonal time, diurnal time, prey size, animal/plant 
food ratio etc. (NICHE)

(ii) elevation, slope exposure, soil moisture, from valley 
bottom to open south slope, soil fertility etc. (HABITAT)

(iii) population response variables: density, frequency of 
utilization, coverage, reproductive success, fitness etc.  

Depending on employed variables, 
the studies differ in or mix the niche concepts! 



Whittaker et al. (1973) 
suggested

(i) NICHE – intra-community role of the species
(ii) HABITAT – inter-community species’ response to 

environmental variables 
(iii) HABITAT + NICHE = ECOTOPE, it is not well 

established





- local x regional scale
- an empirical relationship
- many possible mechanisms
- including ecological specialization
more specialized locally, more 
specialized regionally  

Exceptions:



Specialization witihn species 



Hutchinson’s “complication” 
(1958)
 
environmental variables affecting a species may be conceived 
as a set of n coordinates... 



removal => competition release

* summary in slide notes



How to measure niche? 



There is a yet more profound assumption having to do with the perfectability 
of tools. In human affairs we express it by saying “ a jack of all trades is a 
master of none.” It tells us that a harvester cannot be simultaneously perfect 
at several jobs; perfection in one involves reduced efficiency in another, and 
if an organism must try to harvest in various ways, it must compromise its 
efficiency in each. But since competition often puts a premium on efficiency, 
this assumption implies a division of labor among specialists. It is the 
ultimate reason we have so many species.

MacArthur (1972) 



Hutchinson’s ratio



N
ic

h
e 

p
ac

ki
n

g





Manu NP Park, Peru



…and, where is the niche? 



niche space x biotope space



Predictability of the niches
Is a niche property of the species or environment? 



Empty / vacant niches 

The resources that are unused by anyone but are potentially 
usable. 

Lawton (1984): “Evolutionarily novel suites of environmental con-
ditions for which no species in a region are well adapted”.

Rohde (2005): “The vacant niche is the possibility that in ecosystems 
or habitats more species could exist than are present at a particular 
point in time, because many possibilities are not used by existing 
species.”



In Europe, we found a significant relationship between alien species and vacant 
niches, with greater numbers of alien species being found in communities that offered 
greater numbers of vacant niches overall, and across habitat types. In North America, 
we found no significant relationship between plant-invertivores and vacant niches, 
while for granivores, we found that areas with fewer vacant niches had greater 
numbers of alien species, especially in forests. However, vacant niches alone 
correctly predict 69% of the presence of alien bird species when combining both 
regions and trophic guilds.



empty niches are common… 



Absence of species empties ecological 
space... 



“Species scarcity” frees ecological space even in the 
mountain tops 



Niche construction  
is the process whereby organisms actively modify their own and each other’s evolutionary niches (Odling-Smee et al. 2003) 

Beaver’s dams  

Okavango islands 

Termite muds



SUMMARY
• niche is a controversial concept 
• there is no one niche, Grinnell and Elton used different perspectives
• dimensionality of niche makes niche (concept) difficult to grasp
• remember Hutchinson 
• both properties of the environment and species may characterize a niche  
• niche space translates to physical space
• niche packing and expansion contribute to species richness levels
• still it seems, there is “empty“ ecological space

• see next time, if traits will help…    



discussion +  niche construction by humans


