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The influence of who & where The influence of who & where 
on what.on what.

(or, the influence of environmental context on (or, the influence of environmental context on 
the drivers of local species richness)the drivers of local species richness)

rolyroly russellrussell, , spencerspencer wood, wood, garygary allisonallison, , janejane lubchencolubchenco, & , & brucebruce mengemenge
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What drives local species What drives local species 
richness?richness?

Influence of regional species pool …Influence of regional species pool …

… versus the influence of local ecological … versus the influence of local ecological 
interactionsinteractions..
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LocalLocal--Regional Plots:Regional Plots:

..
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Theory predicts that…Theory predicts that…

Saturation should occur:Saturation should occur:
MacArthurMacArthur 1972 (niche)1972 (niche)
TilmanTilman 1985 (resources)1985 (resources)
ChessonChesson & & HuntlyHuntly 1989.1989.

Huston 1979 (disturbance)Huston 1979 (disturbance)
(Hutchinson/(Hutchinson/GauseGause))

Theory predicts both patterns.Theory predicts both patterns.

Saturation should Saturation should notnot occur:occur:
Hubbell & Foster ‘86 (random)Hubbell & Foster ‘86 (random)

Sale 1977 (lottery)Sale 1977 (lottery)
JanzenJanzen 1970 (spec. 1970 (spec. predpred.).)

Caswell 1976 (nonCaswell 1976 (non--interactive)interactive)
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Empirical data show that…Empirical data show that…

Saturation does occur:Saturation does occur:
leaf miners (leaf miners (OplerOpler ’74)’74)

crustaceans (Abele ’84)crustaceans (Abele ’84)
fish (fish (WestobyWestoby ’85)’85)
birds birds –– West IndiesWest Indies

((TerborghTerborgh & & FaaborgFaaborg ’80)’80)

Data support both patterns.Data support both patterns.

Saturation does Saturation does notnot occur:occur:
fig wasp parasitoids fig wasp parasitoids –– AfricaAfrica
((hawkingshawkings & Compton ’92)& Compton ’92)

birds birds –– West IndiesWest Indies
((RicklefsRicklefs ’87; ’87; WeinsWeins ’89) ’89) 

oak gall wasps oak gall wasps –– (Cornell)(Cornell)
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Can these differences be Can these differences be 
reconciled?reconciled?

Differences across ‘local’ scales?Differences across ‘local’ scales?

Differences in taxonomic groupings?Differences in taxonomic groupings?

Differences in habitats/environments?Differences in habitats/environments?
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A graphical frameworkA graphical framework
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~ methods ~~ methods ~ ..

field work field work 

NESTED SURVEYS: 10 NESTED SURVEYS: 10 quadratsquadrats within 3 within 3 
transects within 3 sites within 18 areas transects within 3 sites within 18 areas 

(across west coast of the US).(across west coast of the US).

RESPONSE: Abundance of all algae and RESPONSE: Abundance of all algae and 
invertebrates (macroscopic) estimated.invertebrates (macroscopic) estimated.
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~ methods ~ ~ methods ~ ..

data analysesdata analyses
REGIONAL POOL:  Cumulative species richness REGIONAL POOL:  Cumulative species richness 

(some species complexes) calculated for each (some species complexes) calculated for each 
transecttransect, , sitesite, and , and areaarea on the West coast. on the West coast. 

LOCAL RICHNESS: counts of total numbers of LOCAL RICHNESS: counts of total numbers of 
species within each species within each quadratquadrat, , transecttransect, and , and sitesite..

NONLINEAR REGRESSION: of local species NONLINEAR REGRESSION: of local species 
richness on the regional species pool.richness on the regional species pool.
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~ methods ~ ~ methods ~ ..

data analysesdata analyses
MODEL (MMODEL (M--M):M):

Local Richness = Intercept + Local Richness = Intercept + 

((VmaxVmax*Regional Richness)/*Regional Richness)/

(Km + Regional Richness)(Km + Regional Richness)
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..

~ methods ~ ~ methods ~ ..

data analyses (a saturation metric)data analyses (a saturation metric)
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~ results ~ ~ results ~ ..

across scalesacross scales
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~ results ~ ~ results ~ ..

across scales & across scales & taxataxa & habitats & habitats 
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~ summary ~ ~ summary ~ 
(evidence from the rocky intertidal)(evidence from the rocky intertidal)

smallersmaller local scales local scales are more saturatedare more saturated..

finerfiner taxonomic resolutions taxonomic resolutions are more are more 
saturatedsaturated..

higherhigher intertidal habitats intertidal habitats are more are more 
saturatedsaturated..
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Recap with the contextual Recap with the contextual 
framework…framework…
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DISCUSSIONDISCUSSION

Tests of ecological theory Tests of ecological theory mustmust be be 
appropriately matched with the context appropriately matched with the context 

within which the experiments take place.within which the experiments take place.

By explicitly recognizing environmental By explicitly recognizing environmental 
context when testing theory, we are able context when testing theory, we are able 

to build more robust theoretical to build more robust theoretical 
frameworks upon which to better frameworks upon which to better 

understand how ecological systems workunderstand how ecological systems work..



17/20

CONCLUSIONCONCLUSION: : 
The pervasive importance of The pervasive importance of 

environmental context.environmental context.
(a future for ecology?)(a future for ecology?)
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