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Processes occur over different scales, so how to assess dynamics?



Island chronosequence

5.1 my

2.6-3.7 my

0.7-1.8 my

0-0.4 my



Neontological& 

paleontological data

Fritz et al 2013. Diversity in time and space... TREE 28, 509-516

Species diversity through time

extant lineages (blue line) 

Extant & extinct 

lineages (brown line) 

Circles - true & reconstructed trait value 

for the most recent common ancestor

brown - extant & extinct lineages. 

blue- extant lineages only 

Dynamics of trait evolution 
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Species shifts from orange to 

blue environment that appears 

only after T1

Temporal dynamics in niche interactions
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Can readchrono-sequence 

as a fossil record to look 

at: 
Å Dynamics of trait evolution

Å Species diversity through 

time

Å Temporal dynamics in niche 

interactions.



Island chronosequence

1. Microevolution 2 macroevolution

1. Evolutionary dynamics over time

ÅRepetition of evolutionary process

2. Species diversity through time

ÅHow communities come together 

over time

3. Ecological interactions 

ÅMeasurement of ecological metrics 

(space for time)



1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions

1. Micro - to macro-evolution

Å the early stages



Youngest island é..

Carson et al. 1990 PNAS 87, pp. 7055-7057,

Dynamics on 

Hawaii Island 

as the ñcrucible 

of evolutionò

1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions



Forest 

habitat 

specialist

Habitat fragmentation clearly limits gene flow 

Vandergastet al. 2004. Mol Ecol13: 1729-1743 

1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions

Photograph by J.D. Griggs



Isolation separates populations

Fusion injects diversity

Balance between isolation & time

How does this play out over time?



2. Evolutionary dynamics

1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions

brown - extant & extinct lineages. 

blue- extant lineages only 
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Progression rule

Evolutionary Dynamics

1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions



Hormiga, Arnedo& Gillespie 2003. 

Systematic Biology52: 70-88
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Diversification 

early in radiation
ÅAdaptive

ÅPopulations diverge 

in allopatry

Garb & Gillespie, 2009. 

Molecular Ecology



Radiation of long-jawed spiders, Tetragnatha, in Hawaii

1. Micro -macroevolution   2. Evolutionary dynamics   3.Species diversity   4. Ecological interactions



Based on mtDNA, minisatellites, & allozymesé..

Independent evolution of ecomorphs

KauaiOahuMaui NuiHawaii

é.. general progression down island chain

Gillespie 2004, Science; Pons & Gillespie 

2004. J. Mol Evolution59: 632-641
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