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Genomic divergence in Atlantic cod populations

- Some populations of Atlantic cod migrate several thousand kilometers between the
Barents Sea and the Norwegian coast, whereas others do not -Are these behavioral
differences associated with genetic differences?
- Are there distinct genomic varieties of Atlantic cod? -If so, are some of the same variants
present on both side of the Atlantic Ocean?
- A primarily oceanic species like Atlantic cod has adapted to survive and spawn in low
saline environments such as the Baltic Sea. Can we find specific genetic differences
associated with this ability?
In this thesis, I have investigated the genetic makeup of several different cod populations
that are experiencing different environmental conditions and have different life history
strategies on both sides of the Atlantic Ocean. By genetically comparing these groups, we
aim to identify distinct parts of the Atlantic cod genome that have importance for
adaptation to environmental conditions such as salinity, temperature and oxygen level
and that may be associated with the differences in migratory behavior in Atlantic cod.
For more than 80 years, researchers have disagreed on whether two populations of
Atlantic cod (NEAC and NCC) are one or two distinct species. This thesis contributes to
this discussion by showing that NEAC and NCC is the same species that have adapted to
different conditions. In the thesis, I identify which areas of the genome that have elevated
genetic difference between the two groups and I show that these differences are
concentrated in several genetic regions. Strong linkage between these regions indicates
that these regions are inverted.
In addition to comparing NEAC and NCC, comparisons are also made between oceanic
and coastal populations of cod at the North Sea/ Skagerrak coast and between
populations from the western and eastern Atlantic. We find that the inverted regions are
playing a role in the genetic differentiation in all of our populations. For instance, we
observe similar differences also in the western Atlantic populations despite the fact that
western and eastern Atlantic cod populations have been separated for more than 100.000
years.
Another important enigma is how Atlantic cod have adapted to a life in the brackish
waters of the Baltic Sea. In the thesis, areas in the cod genome that contains genes
relevant for egg and larvae buoyancy (enabling fertilization in low saline conditions) as
well as genes relevant for adult survival in low saline environments are identified.

In sum, the results have implications for the identification of genetically differentiated
populations and sustainable management of these populations. In addition, the results
have importance for future research of the genetic composition in marine species.

