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Austral biogeography

Sanmartín & Ronquist 2004

● Hooker 1853: Antarctic element

● Morrone 2002: Austral Floristic 
Kingdom

● Gondwanan vicariance 
(Raven & Axelrod 1974)



  

Austral biogeography

● e.g. Sanmartín & Ronquist 2004; 
Bergh & Linder 2009

Sanmartín & Ronquist 2004



  

Cyperaceae (sedges)

120 Mya 40 Mya

Crown age: 75 Mya
(Besnard et al. 2009)
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Schoeneae
Luzula sylvatica
Juncus gerardii
Mapania cuspidata
Hypolytrum nemorum
Cladium mariscus
Scleria distans
Trianoptiles solitaria
Carpha alpina
Rhynchospora brownii
Eriophorum vaginatum
Isolepis humillima
Schoenoplectus lacustris
Ficinia paradoxa
Cyperus rigidifolius
Gymnoschoe sphaerocephalus
Caustis dioica
Evandra aristata
Gahnia baniensis
Cyathochaeta driandra
Mesomelaena pseudostygia
Ptilothrix deusta
Neesenbeckia punctoria
Lepidosperma sp.
Tetraria capillaris
Machaerina sp.
Baumea rubiginosa
Costularia natalensis
Costularia nervosa
Schoenoides oligocephalus
Oreobolus sp.
Capeobolus brevicaulis
Cyathocoma hexandra
Tricostularia pauciflora
Costularia pubescens
Costularia arundinacea
Tetraria microstachys
Tetraria thermalis
Tetraria crinifolia
Schoenus nigricans
Tetraria compar
Epischoenus quadrangularis
Tetraria compacta
Tetraria crassa
Tetraria bolusii
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Muasya & Gehrke unpub.



  

Questions

● Are the clades robust?

● What are the relationships between them?



  

Phylogeny

● cpDNA: rbcL, rps16, trnL–F
nrDNA: ETS, ITS

● MrBayes, Phycas 
(± polytomy prior)

● Schoeneae supported

● Six subclades supported

● Polytomy along backbone
(PP = 0.98)



  

Questions

● Did the lineages diverge allopatrically?

● When did this radiation take place?



  

Ancestral area

● Australian ancestor

● Radiation within Australia
during Eocene

● Dispersal to Papuasia & 
Malesia, New Caledonia, 
Madagascar, Cape
during Oligocene & Miocene



  

Question

● Was the radiation associated with ecological divergence?



  

Ancestral habitat

`

● Ancestor of Schoeneae and of 
six lineages in open vegetation

● Shade adaptation in last 
10 My



  

Ancestral habitat

● Ancestor of Schoeneae and of 
six lineages in wet habitats

● Drought adaptation in last 
25 My



  

Conclusions

● Are the clades robust?

Monophyly of Schoeneae & subclades confirmed

● What are the relationships between them?

“Hard” polytomy

● Timing of divergence?

Initial split during Eocene
Dispersal to other continents from Oligocene onwards



  

Conclusions

● Did the lineages diverge allopatrically?

No, split within the ancestral region (Australia)

● Was the radiation associated with ecological divergence?

No evidence from openness and wetness of habitat:
Shifts out of ancestral open, wet habitat starting in Miocene
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Shane et al. 2006
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