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Genetic diversity was found 10 br lower in tht' milochondrial than in the 
chloroplast genome, which corroborates ea rlier findings on their mutation 
rates . As expt'cted. tbe maternally transmined ,mDNA marker showed a 
markedly higher degree of genetic population differentiation than did the 
cpDNA markers . This pauern is in accordance with the dispersal abilities of the 
veetors of the two markt : r types . Whereas the mtDNA marker illustrates seed 
dispersal over limired dist.inces. the cpDNA SSRs mainly reflect ancmoch oro u s 
pnllen dispersal. Both markt·r rypes n-:vcaled a clear trend of reduced genetic 
diwrsiry in th1: western compared wi th eas tern Alpine populations . 

We rhu s infer that Norway spruce re -immigrated from eastern European 
glacial rcfugia. assumed in the Carpathian mountains and on the Balkan 
peninsula, as had been postulated by studies on fossil pollt:n records. We suggest 
that the northern and western AlpinL· populat ions were predominantl y 
founded by immigrants originating from the Carpathian mountains, while the 
southern Alpine range appears to have been mainly colonized by individuals 
arr iving from the Balkans . Furthermore, Norway spruce possibly encountered 
a sev ere founder effect during it\ postglacial re-colonizarion of the Alps, which 
led to the considerable loss of genetic diversity detected in the wes tern Alps. 

Does glacial survival really not matter? The Pleistocene fate of Saxifraga 
oppositifo/ia in the European Alps Rolf Holderegger •· 2, Ivana Stehlik 1 and 
Richard J. Abbott , 

The 0utbre,·ding Saxifra.'la oppositifolia is one 01 th ose arctic-alpine plant 
species tha1 arc nest studied with molecular me1h1)ds. A recent survey ol cpDN A 
haplutypes in the Hnlarctic found Pleistocene rdugia nf S. opp,1~itifolit1 both in 
the Arctic and a t more southern lat itud es . However . in Situ glacial surviva l or 
thi s species was not detected in a RAPD study in Northern Europe and Svalbard. 
II was concluded thai local glacial refugia wi:rc of nn relevance in these laner 
areas because in situ surviving genotypes were swamped by massive immi -
gra1ion of periglacial genntypt'S after glaciati on. So far , no specific phylogeo -
graphic analysis nn the purple saxifrage across the Alps has been carried nut. 
The present study tested whether it is possible to refer to rhe Pleist.ocene fate ol 
a common mountain spccics, whose eco logy and distribution hardl y allow any 
prediction nn where it survived the ice age by using molecular meth ods and 
complemcntt'd the phylogcographic work on S. oppositifolia done in the Arctic 
with an investigation nl 15 populations sampled in potential Nunatak areas of 
1he central chains and outer chains of 1he middle pan nf th e Alps. To enable 
direct comparison with former phylogeographic studies on S. oppositifolia, th eir 
molecular protoco ls were followed as close as possib le. Southern hybridi sation 
and PCR -RFLPs of cpDNA showed that two common European haplotypes 
occurred in varying frequencies throughout the Alps . Nevertheless, three 
indi vid ual s from three different locations exhibited two additional rare 
haplotypes. Hence. cpDNA analysis gave weak evidence for in situ glacial 
survival of S. opposirifolia in the Alps . Analysis of mainly nuclear RAPD markers 
confirmed the resu lts of former genet ic studies nn S . oppositifolit1: hi gh within, 
hut low among population diversity with no distinct geographic clustering of 
the popu lations. RAPD data did thus not point at glacial in situ surviva l of 
S. oppositifolia in the Alps . Saxifra9t1 oppositifolia rhus had a comparable glacial 
fate in the Alps as it had in Northern Europe and Svalbard. Although some 
populations, nowadays harbouring distinct cpDNA genotypes , could hav e 
survived in situ , they were swamped by common immigrating genotypes, now 
found throughout the Alps, after glaciation. This re -immigration probably took 
place out or periglacial rdugia in the alpi ne forelands , as it is suggested by fossil 
record. 
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