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The Atacama Desert, located on the western side of the 
Andes in northern Chile, harbours a range of ende-

mic species adapted to hyperarid conditions. Vegetation 
is largely restricted to coastal fog oases and the Andean 
foothills, which are separated by a largely  
vegetation-free zone. Diversifica-
tions have been shown to be  
surprisingly recent in some Atacama 
clades, which is at odds with the extre-
mely long history of aridity documen-
ted for this region. Here, we report 
the results of a molecular dating  
analysis of the Atacama genus  
Cristaria (Malvaceae) and its East  
Andean sister genus Lecanophora based 
on plastid sequence data.

Conclusion

This study was founded by the German Re- 
search Foundation (DFG) in the framework of 
the Collaborative Research Centre 1211 
WEarth – Evolution at the dry limit 
(http://sfb1211.uni-koeln.de/). 

We used a molecular data set of 
three plastid markers (ndhF, trnK/
matK and rpl16)2, complemented 
with sequences from 50 samples 
of Malveae from our own field col-
lections. Taxon sampling compri-
ses 19 of the 21 accepted species 
(90 %) across the range of the ge-
nus. We ran a Bayesian node da-
ting approach with four fossil ca-
librations (table 1) using Beast23. 
Additionally, we tested the fossi-
lized-birth-death (FBD) process  
model with 18 fossils1,2,4.

Divergence times of Cristaria suggest that the 
split from Lecanophora predates the major 

phase of the Central Andean uplift, but do not 
discard an East-West vicariance scenario.  
Diversification of Cristaria in the Atacama Desert 
appears to coincide with the onset of hypera-
ridity since the late Miocene.  
The sister relationship with the Western 
Pacific Plagianthus alliance – although 
only weakly supported – indicates a 
possible vicariance scenario between 
South America and Oceania.

In the context of a large-scale pro-
ject on landscape and biotic evo-

lution of hyperarid environments, 
we investigate the origin and diver-
sification of the Atacama Desert flo-
ra. We are conducting additional 
phylogenetic and dating analyses 
in the species-rich genera Atriplex 
(Amaranthaceae) and Cryptantha 
(Boraginaceae) as well as the sub-
family Larreoideae (Zygophyl-
laceae), making use of Sanger 
and Genotype-by-Sequencing 
approaches. Furthermo-
re, we aim to measure gene 
flow between populations 
of four widely distributed 
plant taxa in the Atacama 
Desert.

Tab. 1 | List of crown fossils used for the beast2 analysis. Placing of the fossils 
is indicated by green dots in the backbone phylogeny of the Malvoideae.

Cristaria leucantha

The phylogenetic analysis with 333 
samples across Malvoideae con-
firms the monophyly of Cristaria and 
the sister relation to Lecanophora. 
Southern Atacama and Peruvian 
coastal species are consecutive sis-
ter to the main Atacama radiation.
The FBD approach revealed suppri-
singly high age estimations along 
the phylogeny. 
The analysis with four fossils gave 
good support and are in line with 
the majority of published data.
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