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ABSTRACT

We examined the genetic diversity of wild Formosa landlocked salmon (Oncorhynchus masou
formosanus) samples of this endangered species in Chichiawan Stream using amplified fragment length
polymorphisms (AFLP) markers for three consecutive years (2004, 2005 and 2006). One hundred and
ninety six loci were detected using 3 primer pairs, of which 58 were polymorphic with a proportion of
29.59%. The population has a low genetic diversity (Nei's gene diversity=0.0565) with average similarity
index 0.9692 and average genetic distance 0.0312, respectively. Erratic allele frequencies in this salmon
population were observed. Predictions of their direction and trend are virtually impossible. Both NJ
dendrogram and PCA analysis indicated the investigated individuals can be divided into three main clades.
The study of genetic variation of AFLP indicates a strong pattern of spatial and geographic structuring in
existing Formosa landlocked salmon. We hypothesize that wild Formosa landlocked salmon populations
that existed historically in the mainstem Cawan Stream may have formed core populations for regional
metapopulations. Human development has altered the organization of salmon populations, and has
consequently changed metapopulation organization. Effective conservation of Formosa landlocked salmon
should be based on a thorough understanding of their genetic structures and migration (movement)
patterns. Re-establishment of metapopulation structure among Chichiawan Stream salmon subpopulations
would function to slow the loss of diversity in the presently isolated populations. We also provide some
restocking advice for fisheries managers.

Within four subspecies of cherry salmon (Oncorhynchus masou), three occur in Japan: Masu
(Oncorhynchus masou masou), Amago (O. masou ishikawae) and Biwa (O. masou subsp.) salmon. The
fourth subspecies, Formosa landlocked salmon is found in the southern geographical limit of the
Oncorhynchus masou complex. Historically, the scientific name and systematic position of the Formosa
landlocked salmon has been an exceptional subject of controversy, as the scientific name has been
changed four times. We apply AFLP to resolve the controversy and analysis 782 polymorphite sites
distributed across the genomes. The reconstructed phylogenetic tree strongly supported the view that Masu,
Amago, Biwa, and the Formosa landlocked salmon should be grouped as four distinct subspecies. In
particular, the Formosa landlocked salmon is clearly separated from the other three groups, indicating that
it is not a separated local population of Masu salmon.

Traditional morphology-based species identification is impossible for salmon eggs and larvae that
without clearly defined morphological features. We successfully generate a genetic marker to aid traditional
taxonomy and investigate the integrity of the current taxonomic status among members of cherry salmon
complex. Molecular marker, in combination with traditional morphological identification, is a promising tool
for identifying four closely related subspecies of cherry salmon complex.

Keywords: Taiwan ~ Formosa landlocked salmon ~ cherry salmon ~ molecular marker
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