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On March 11, 2011, a devastating 9.0 moment magnitude earthquake
struck Japan and a 38.38 m tsunami followed

The disaster claimed nearly 16,000 lives and injured 6,000
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Newport, Oregon - June 5-6, 2012

451 d at sea




289 species

Carlton et al. 2017



Transoceanic dispersal of the mussel Mytilus galloprovincialis on
Japanese tsunami marine debris:
An approach for evaluating rafting of a coastal species at sea

Trait-based characterization of species transported on Japanese tsunami
marine debris: Effect of prior invasion history on trait distribution

Miller et al., 2018a; Miller et al. 2018b



Transoceanic dispersal of the mussel Mytilus galloprovincialis:
Methods

* Genetic species confirmation (n = 600 mussels)
mitochondrial cytochrome c oxidase subunit Il

* Reproductive state (Biofouling (BF) items, n > 3)
e Size and growth (32 BF items)

e Structural and chemical shell analysis for growth and transport (17 BF items)
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Reproductive Condition
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Shell Chemistry : Barium/Calcium
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Trait-based characterization of species transported on Japanese tsunami
marine debris: Effect of prior invasion history on trait distribution

Distributional, environmental, and life history traits for 92 JTMD species

Compare 30 species with and 62 species without invasion history

Non-metric Multi-Dimensional Scaling
Multi-Response Permutation Procedure (group effect)

Indicator “Species” Analysis (ID traits)

Miller et al. Marine Pollution Bulletin.



Phylogenetic Representation
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Spawning mode
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JTMD species with prior invasion history were more
common:

* On artificial and hardpan substrates
* In fouling, flotsam & temperate reef ecosystems
* Tolerant of wider range of salinities
* In subtropical & tropical temperatures

|dentified 35 (of 62) species with no invasion history that
overlapped with those species with invasion history



Mytilus galloprovincialis settled pre- and post-tsunami, grew
relatively rapidly, arrived capable of reproduction

Key traits differentiated JTMD species with and without known
invasion history

A quantitative trait analysis for prioritization of species with no
invasion history (35 out of 62 species)

Working hypothesis regarding traits that may increase the
propensity for rafting coastal invertebrates to invade novel regions

Contributes to our understanding of marine debris
as a transport vector
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Comments or Questions?
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