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A small step into the migration phenomenon 

Migration is a well known and well studied behaviour seen in many different animal species. There 
are different forms of migration, some animal populations set out on a 8000 km round trip journey 
between feeding grounds and breeding ground such as the humpback whale, where others make 
diurnal migration in the water e.g. zooplankton. Though, there is a form of migration where only 
some individuals in the population set out on a migration trip and this is termed partial migration. 
The roach is a common freshwater fish in most lakes in Sweden as well as in Europe. The roach is a 
very mobile species and it has been observed that the roach is one of those species that are partial 
migratory. This phenomenon has been observed for the roach in Lake Krankesjön in Southern 
Sweden. In this study I compared DNA from the migrating roach to the non-migrating roach to see 
if there were any differences in their genotype and to potentially get a step closer to unravel the 
mystery behind the migration phenomenon at the molecular level.   

To examine whether a genetic difference existed between migrating and non-migrating roach in 
Lake Krankesjön, roach were collected from five different locations, three were from the tributaries 
where they migrate into and two were from the lake. DNA extraction from the scales was used to 
verify possible population difference among the migrating and non-migrating roach. If the 
population had separated into two subpopulations, because of difference in behaviour, this would 
possibly be revealed in the mitochondrial DNA or in the microsatellites (short tandem repeats in the 
DNA) which have a high mutation rate and are therefore used in population studies at the molecular 
level. These DNA markers are called neutral genetic markers because they are not under selection.  

My study showed that there were no genetic differences between migrating and non-migrating 
roach in Lake Krankesjön. There are several possible explanations for why no difference was 
observed. One explanation could be that the migration behaviour seen is a new behaviour and 
therefore the time span has been too short for changes to occur in the genetic material. A second 
explanation is that there is a high gene flow among all the individuals in the lake and this would 
effectively homogenize any possible differences. One final explanation is that there are other 
genetic factors involved which I have not looked into during this study. There could be several 
genes involved in regulating the migration behaviour, genes that are switched on or off in 
correspondence with the environment, enabling the roach to cope with the environment that is 
surrounding it. These explanations do not mutually exclude each other and there might possibly be 
differences that I was not able to detect during the study period. In this study there were more 
questions raised than answered so, further studies should be done to unravel the mysteries behind the 
partial migration phenomenon.  
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Neutral genetic markers used to verify possible genetic structure 
between migrating and non-migrating roach 

 

Partial migratory behaviour, the occurrence of both migrating and resident individuals in a population has 
been reported for roach (Rutilus rutilus) in a southern Swedish lake. To clarify if the two phenotypes, 
migrating and non-migrating, had diverge into two separate subpopulations, neutral genetic markers was 
used to look for population structure between migrating and non-migrating roach. Thirty samples were 
taken from Lake Krankesjön and 30 from each of the three tributaries where the roach migrated into. In 
addition scales samples from migrating and non-migrating roach from 2006 was investigated. To see if any 
temporal changes had occurred scale samples collected from Lake Krankesjön in 2004 were also analysed. 
Furthermore, an attempt was made to locate a candidate gene, the clock gene, to see if it was involved in 
the migration behaviour.  

Fst values for the cytochrome b and the microsatellites did not show any genetic differences between the 
migrating and non-migrating individuals. For the cytochrome b, there were 15 haplotype of which three 
were shared among 83 % of all individuals. The two microsatellites markers investigated were equally 
distributed among migrating and non-migrating roach. The migration behaviour may have arisen within a 
time span to short to allow diversification in the mitochondrial DNA and in the microsatellites or there 
might be to strong a gene flow within the population so that differentiation will not occur between the two 
phenotypes observed.  
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