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Contributions 
Evolution, biogeogr ap hy and genet ic diversity in Veronica alpina L. and rela -
ted taxa Dirk C. Albach, ., and Michae l F. Fay, 

The Veronica alpina complex comprises about seven taxa of a lpine to sub -
alpine species typical of moist mountain meadows with a short growth period 
over a wide range of mountains in the Northern hemisphere . Their distribution 
has been highly influenced by glaciation history . As such, the complex has be-
en chosen to investigate the effect of the ice age on distribution and genetic di-
versity in a circumpolar arctic -alpine group. The V. alpina complex offers the op -
portunity to compare genetic diversity in closely related species in North Ame -
rica, with mountains main ly running north -south, and Europe , with moun-
tains mainly running east -west, thus blocking the north -south movement of 
species in front of the ice sheet. Therefore , it is hypothesised that the North 
American species retained more genet ic diversity and depended less on refugia 
than their European cuumerparrs. 

Veronica alpina is widespread in Europe north and east to Greenland . The 
population in Pakistan is sometimes called V. /asiocarpa but no morphologica l 
differences could be found . From Greenland westwards across in North 
America, V. wonnskjoldii replaces V. alpi11a. In add ition, two narrowly endemic, 
closely re lated species occur in the western Rocky Mountains, v. copelandii in 
Northern Californ ia and V. cusickii between Oregon and Brit ish Columbia and 
eastwards ba rely reaching inlo Idaho . Jn Alaska, V. wormskjoldii hybridises wit h 
\I . stelleri that occurs from Alaska to Japan (Hokkaido) and Korea. In central 
Japan, V. stelleri is replaced by V. nipponica. 

Initial sequencing analysis using the tmL -trnF region of tht · chlorop last ge-
nome has indicated a close relationship of eastern North Ame rican V. worms-
kjoldii to European V. alpina, and of western North American V. wormskjo/dii to 
Asian V. stelleri. The population in Pak istan is no more different from European 
popu lations than populations from different areas within Europe. Variation 
in DNA sequences , however , is no t large enough to give conclusive results. 
Therefore, a more variab le molecular marker system is needed to analyse the 
relationships in the species complex and the distribution of genetic diversi ty in 
these alpine species. AFLPs are a tool now frequently used to infer relat ionsh ips 
be tween closely related species and within species . First results presented here 
support the conclusions f rnm sequence data and allow to infer several clusters, 
maybe related to glacia l refugia of the ice ages . 

Circumpolar phylogeograph y of Vaccinium uliglnosum inferred from cpDNA 
sequences Inger G. Alsos ' , Torste in Engelskj0n 1, Pierre Taberlet 2 and Christian 
Brochmann l 

The origin of the arc t ic flora and the localisation of glacial refugia and 
postglacial migrat ion routes have been debated for more than I 00 years. In this 
project, we use cpDNA data to infer the phylogeography of Vaccinium uli9ino-
s11111 L., of wh ich three subspecies have been described: the circumpolar diploid 
ssp. microphy/111111, the circumpo lar/circumbo real- lowland cetraplo id ssp . uligi-
nosum, and ssp . alpi11111n, which has been reco rded from southern mountains as 
well as subarctic areas. We have so far sequenced two non-coding cpDNA 
regions from 67 popula tions, which revealed 20 polymorphic sites combining 
into 12 haplotypes. The data were analysed using maximum parsimony . One 
arctic haplotype was extreme ly widespread . occurring from Alaska through 
arctic Canada, Green land, Svalbard, and northernmos t Norway to the Ural Mrs. 
in Russia. This hap lotype was close ly related to other arctic haplotypes, as we ll 
as to haplotypes only found in the Alps and the Pyrenees . Another haplotype 
was found all over Scand inavia, Scot land, Ice land, and SE Greenland, with a 
closely related haplotypc in Canada (Newfound land). The latter two hap lotypes 
correspond well with the distribution of the tet rap loid ssp. uliginosum, wh ich 
probably has evolved from arctic -alpine ancestors. Possib le rdugia areas and 
migration routes ,He discussed . 
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