
“The affinities of
all the beings of
the same class

have sometimes
been represented
by a great tree.

I believe this
simile largely

speaks the truth.”

Charles Darwin
1859



“Pedigree of the Vegetable Kingdom”
Ernst Haeckel, 1876



Willi Hennig
     1966



Much more data! Way bigger computers!



Zwickl and Hillis, 2003

You are here All Life







Campanulids --  ca. 30,000 sp.



Campanulidae
4107 spp.

J. Beaulieu, Yale
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Phylogeny and Global
Biodiversity



Species Richness Gradient

Kreft & Jetz, 2007



Wiens and Donoghue, 2004
(especially see Ricklefs and Latham)



Wiens and Donoghue, 2004
(highlighting niche conservatism)
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Malpighiales
diversified in 
the tropics, and 
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only a
few times into 
the temperate 
zone.  
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Davis et al., PNAS, 2002



Davis et al., 2002

Sli

Donoghue, 2008, PNAS (in press)



Temporal Changes in Geographic AreaTemporal Changes in Geographic Area

Fine & Ree, 2006





Donoghue at al., 2001



Donoghue & Moore, 2003



Movement into Latin America:
Valerianaceae

2-6mya (?)





Marked Morphological DisparityMarked Morphological Disparity



ValerianaceaeValerianaceae AdoxaceaeAdoxaceae
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Latitudinal Species Diversity Gradient:Latitudinal Species Diversity Gradient:
Historical ExplanationHistorical Explanation

lupineslupines

~50~50

 ~180 ~180

Shifts in diversification rateShifts in diversification rate  moving into Andesmoving into Andes

Donoghue and Moore (in prep.)Donoghue and Moore (in prep.)



Donoghue, 2008, PNAS (in press)



Key finding from phylogeny:

Phylogenetic niche conservatism -- the tendency
for related species to live in the same sort of
environment -- is pretty pervasive.

Major niche shifts occur, but apparently are not as
easy as one might suppose (of course, minor niche
shifts happen all the time).

Such shifts are not well-correlated with named
taxonomic groups or with any particular
taxonomic rank.



Principal components analysis

drier wetter
warmer

cooler

But, some ecological/climate traits are labile! -- adjustments that
don’t relate to restructuring physiology. E.g., sister species in
Lonicera are living in different climates.

L. prolifera

L. albiflora

Smith and Donoghue,
Syst. Biol., in review



Key realization for biodiversity:

It’s the interaction of phylogenetic niche
conservatism with environmental/ecological
variables that explains:

•  Historical biogeography
•  Species richness gradients
•  Etc., etc.

The assembly of regional biotas depends on
“habitat tracking” in relation to contingent
corridors.



A general principle?
It’s easier to move than to evolve (unless it isn’t)



Webb, 2000
Cavender-Bares, 
2004

The assembly of local communities reflects PNC too!
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Providing an 
Evolutionary Framework 
for Biodiversity Science




