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Tissue sample collection
DNA source: soft tissue (skin, muscle, organs), hard tissue 
(bones, teeth) or blood.  DNA source can be fresh or old (e.g. 
museum and historical specimens). Only small amounts needed

Tissue storage: in salt saturated DMSO, in ethanol or frozen 
(in EDTA for blood).  Tissue can be stored in good conditions for 
decades or even longer

Non-invasive e.g. beach-cast carcasses, by-catch in 
fisheries, free-ranging animals (e.g. naturally sloughed skin and 
faeces)

Invasive (non-lethal) e.g. biopsy darts, skin swabs, inter-
digital membrane of pinnipeds using ear-punch pliers, vibrissae 
bulbs



Marine mammal DNA
Nuclear DNA
21-22 pairs of chromosomes,
including 1 pair of sex-chromosomes (~ 3G base pairs )

Mitochondrial DNA
1 circular molecule
Maternally inherited
(~ 16K base pairs )



Genetic markers

SNPs: Single Nucleotide Polymorphisms

RFLP: Restriction Fragment Length Polymorphisms

AFLP: Amplified Fragment Length Polymorphism

RAPD: Random Amplification of Polymorphic DNA

VNTR: Variable Number of Tandem Repeats
(microsatellite and minisatellite loci)

To investigate genetic variability
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General approach

Hypotheses to be tested
Sample size

Data analyses

Markers usedSample availability

Result interpretation



Ex. 1: phylogeny and phylogeography
Pichler et al (2001) Molecular Ecology 10: 2215-2223

mtDNA control region (442 bp), 307+ individuals

Monophyletic genus, radiation by colonization

Subfamily Lissodelphininae

4 Cephalorhynchus spp



Ex. 2: phylogeny and phylogeography
Escorza-Treviño et al (2004) Journal of Mammalogy 85: 347-355

P. dalli -type

P. truei -type

mtDNA control region (379 bp) and 6 microsatellite loci

Dall’s porpoise 
(Phocoenoides dalli)



Harbour porpoise

Phocoena phocoena

Ex. 3: population structure
Fontaine et al (2007) BMC Biology 5:30 doi:10.1186/1741-7007/5/30

10 microsatellite loci, 752 individuals

Isolation-By-Distance, habitat-related fragmentation



Ex 4: social structure/mating system

Southern elephant seals (Mirounga leonina)

Fabiani et al (2004) Behavioral Ecology 15: 961-969

Demographic, behavioural and genetic data
Sea Lion Island (Falkland Islands)

Paternity analyses

8 microsatellites

Polygyny

Reproductive 
success



Ex. 5: forensics
Baker et al (2007) Molecular Ecology 16: 2617-2626

mtDNA, microsatellites

Rep. South Korea 1999-2003

North Pacific minke whale products

Species identification

Individual identification



Other applications

Gender determination

Prey identification

Parasite identification

Pathogen detection

among others…



The study of DNA variability can provide a lot of 
information from the species to the population to 

the individual level

Multi-disciplinary approaches combining genetic 
and non-genetic data provide essential guidelines 

for conservation and management

Concluding remarks


