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Nunataks as glacial refugia? A molecula r phylogeographic case study with 

Draba aizoides Rene Fiichter , Alex Widmer and Matthia s Baltisberger 

Where have alpine plant s survived the ice ages? The nunatak -hypothesis 
states that they sur vived on single mountain tops surmounting the genera l ice-
level (n unataks). In contrast. according to the Labula-rasa -hypothesis , all alpine 
popu lations became ext inct during the Last Glacial Maximwn. and those that 
survived in peripheral re[ugia re -immigrated after the retreat of th e glaciers . 

Draba aiwidcs L. (Brassicaceae) is a yelJow nuwered, perennial alpine 
rosette plant. It was chosen as a model species as it shows extensive intraspecific 
cpONA seq ut:n ce var iation (1ml intron and rrnL-F spacer) which exceeds 
intcrspecific variation among other . closely related Draba species. A PCR-RFLP 
test was designed in order w distinguish seven groups of haplotypes (out of a 
tv tal of eleven detec1ed haplotypes) . Their frequency and distribution was 
assessed for 19 populat ions dislributed over large areas of the Swiss Alps. In 
addition. horizontal starch ge l elec1rophoresis nf isozymes was cnnclucred for a 
subset of popu lations to gain informa tion on the nuclear gene tic constitutio n 
of populatio n s and for comparison to the chloroplast genome data. 

No effect of isolation by distance was found for 1he isozyme loci. This 
sugges 1s that pos tglacial recnlonisation history has had a strong impact on the 
genetic constitution of exr ant populations. By comparing pairs of populations , 
each pair including a population from a presumed nunatak and one from a non -
nunatak area, genetic variability (numbers of alleles and observed herero-
zygositi es ) observed in nunatak areas was not found IO be consistemly h igher. 

The gcvgraph ical dis1ribution ol cpDNA haplotypes reveal ed an extremely 
low haplmypi c diversity in 1he Nort h ern Alps . Only the three presumed 
nunataks Stockhorn, Faulhorn and San1is ha rboured haplotypes that were 
unus ual for 1his reg ion. Hence , these areas could be confirmed as glacial refugia. 
In addition. !he Dent de Moreles in the Lower Rhone valley mo st prob.ibly also 
acted as a glacial refug ium . 

Gern.:rally. higher levels of diversi ty were observed in the Central Alps. 
This. comb inl'rl with th e fact 1ha1 three rar e hapl otypes were found on ly there , 
strongl y sugges1s that Central Alpine glacial rcfugia of D. aizoidt!S existi;:d. 
According ly. the tabu la -rasa -hypothesis was not supported by th e available 
daia . 

Gentianella Moench sect. Gentianella - a model of Quaternary evolution 

Joseph Greimler 

The small gt'nlians (Ge11rianel/a Moench sec!. Ge11tim1ella) exhibit biological 
and biogeographical fea1ures which make them a model group for study ing 
evolutionary processes in 1he European flora during 1hc Quaternary as the 
section comprises widi;:spread taxa occurring nearly all ove r Europe as well as 
narrowly distributed endt:mics concentrated in or nearby rcfugial areas around 
th e Alps . So far . by app lying isozymes we found some evidenct" for higher 
genet ic diversity in G. austria i:a populations of refug ial areas than in those of 
presumably recolonised areas in higher pan s of the north-eastern Alps. In some 
con1ac1 zones bt>tween w idespread taxa and the endemics introgressive or 
hybridisational processes might have 1aken place as can be judged from 
morphology . The differentiation into seasonal (ecological) vicariads in some 
taxa very likt·ly is caused by postglacial disruptive st'lection due to human 
impact. Molecular and morphological evidence poim tn a polytopic origin of the 
widt>spread taxa G.germa11ica and G. amarella. And finally . all the European raxa 
an.: polypluids with t::vidence for allopo lyploidy in G. a11striaca. So far, the dip loid 
IL-vcl is known only from the Caucasus region. 

Currently we are examining evo lutiona ry processes and rel at ionships in 
European Gmtiamdla sect. Ge11tia11el/a by applying different molecular method s. 
cytogcnet ic analyses and a n:-evaluation uf m orphological characters . This 
research focuses u n the reconstruction of how the European polyploids have 
formed. a proct·ss that migh t have taken place recurrently. We investigate the 
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