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Population structure of Porbeagle (Lamna nasus) in the North Atlantic Ocean and SBT
fishery ground as inferred from mitochondrial DNA control region sequences.
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Genetic population structure of porbeagle Lamna nasus in the SBT fishery ground (South
Atlantic Ocean and Indian Ocean) and North Atlantic Ocean was investigated using nucleotide
sequence of the mitochondrial DNA. We analyzed sequence variation of 293bp of the D-Loop
region of 94 sharks, four with North Atlantic, 49 with South Atlantic and 41 with Indian Ocean.
Neighbor-joining and UPGMA trees reveal that North Atlantic and SBT fishery ground populations
are genetically divided. Porbeagle prefers cold water and does not occur in equatorial seas. These
biological data indicate restriction of gene flow between North Atlantic Ocean and SBT fishery
ground populations. Concordance between genetic and biological information is taken as robust
evidence of population structure, and it is considered that two populations should be managed
separately.

Molecular phylogenetic tree suggests that, in SBT fishery ground, there is not any
sub-populations of porbeagles which need to be manage separately. Furthermore, no distinct factor
to restrict the gene flow supports this suggestion. Genetic studies using additional samples
collected from wide area of Atlantic Ocean and research with other techniques (e.g., genetic study
with microsatellite marker or satellite tagging survey) are desirable to further understand the
migration pattern and population structure of porbeagle in SBT fishery ground.

Finally, haplotype diversity and nucleotide diversity of porbeale in the SBT fishery ground are
high, which suggests that there is no trend of decline in the porbeagle stock in the SBT fishery

ground.
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Table 1 Sample No., Area and Catch year of individuals of Porbeagle sharks.

Sample Sample Sample Sample

No Area Year| No Area Year| No Area Year| No Area Year
1|North Atlantic 07 25|South Atlantic 95 49(South Atlantic 94 73|Indian Ocean 94
2|North Atlantic 07 26|South Atlantic 95 50(South Atlantic 94 74(Indian Ocean 94
3|North Atlantic 07 27|South Atlantic 95 51(South Atlantic 94 75[Indian Ocean 94
4 |North Atlantic 07 28[South Atlantic 95 52(South Atlantic 94 76|Indian Ocean 94
5|South Atlantic 92 29(South Atlantic 95 53[South Atlantic 94 77|Indian Ocean 94
6/South Atlantic 92 30(South Atlantic 95 54|Indian Ocean 94 78{Indian Ocean 94
7|South Atlantic 92 31|South Atlantic 95 55|Indian Ocean 94 79]Indian Ocean 94
8|South Atlantic 92 32(South Atlantic 95 56(Indian Ocean 94 80|Indian Ocean 94
9|South Atlantic 92 33|South Atlantic 92 57|Indian Ocean 94 81|[Indian Ocean 94
10|South Atlantic 92 34(South Atlantic 92 58|Indian Ocean 94 82[Indian Ocean 94
11|South Atlantic 92 35(South Atlantic 92 59(Indian Ocean 94 83|Indian Ocean 94
12|South Atlantic 92 36|South Atlantic 92 60(Indian Ocean 94 84|Indian Ocean 94
13[South Atlantic 92 37|South Atlantic 92 61|Indian Ocean 94 85|Indian Ocean 94
14|South Atlantic 92 38|South Atlantic 92 62|Indian Ocean 94 86|Indian Ocean 94
15|South Atlantic 92 39(South Atlantic 92 63[Indian Ocean 94 87|Indian Ocean 94
16|South Atlantic 92 40(South Atlantic 92 64|Indian Ocean 94 88| Indian Ocean 94
17[South Atlantic 92 41|South Atlantic 92 65|Indian Ocean 94 89|Indian Ocean 94
18|South Atlantic 92 42|South Atlantic 92 66/Indian Ocean 94 90(Indian Ocean 92
19|South Atlantic 95 43|South Atlantic 92 67|Indian Ocean 94 91|Indian Ocean 92
20(South Atlantic 95 44|South Atlantic 92 68|Indian Ocean 94 92|Indian Ocean 92
21[South Atlantic 95 45|South Atlantic 92 69|Indian Ocean 94 93|Indian Ocean 92
22(South Atlantic 95 46|South Atlantic 92 70|Indian Ocean 94 94|Indian Ocean 92

23|South Atlantic 95 47|South Atlantic 94 71|Indian Ocean 94

24|South Atlantic 95 48(South Atlantic 94 72|Indian Ocean 94

Table 2 DNA Polymorphism of Porbeagle shark in eace a

A Number of [INumber of |Haplotype |Nucleotide
rea samples [haplotypes [diversity |Diversity
South Atlantic 49 17 0.816 0.00893
Indian Ocean 41 11 0.778 0.00826
South Atlantic 90 22 0.797 0.0086

Ocean +
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Figure 1. UPGMA tree of 94 Porbeagles in the SBT fishery ground and North
Atlantic Ocean.
The bootstrap consensus tree inferred from 1000 replicates is taken to represent the
evolutionary history of the taxa analyzed. Branches corresponding to partitions
reproduced in less than 70% bootstrap replicates are collapsed. The tree is drawn to
scale, with branch lengths in the same units as those of the evolutionary distances

used to infer the phylogenetic tree.
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Figure 2. Neighbor-Joining tree of 94 Porbeagles in the SBT fishery ground and

North Atlantic Ocean.
The bootstrap consensus tree inferred from 1000 replicates is taken to represent

the evolutionary history of the taxa analyzed. Branches corresponding to
partitions reproduced in less than 70% bootstrap replicates are collapsed. The

tree is drawn to scale, with branch lengths in the same units as those of the

evolutionary distances used to infer the phylogenetic tree.



