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Observation
On a recent family vacation, stranded Velella velella were observed on beaches near Tofino, British Columbia. Figure 1 shows similar strandings. Velella velella strandings were once rare and now an annual occurrence beginning in 2005 (Bailey, 2018). They are typically found in warm waters and not in the waters of the Canadian West Coast (Bailey, 2018). Recent sightings are shown in Figure 2. 
Figure 1. Velella velella on a beach near Tofino, British Columbia (Lovgreen, 2016).
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Figure 2. Velella velella sightings in 2016 (jellywatch.org).
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Velella velella are small hydrozoans which consist of hundreds of polyps (Bailey, 2018). They have a stiff sail on top made from chitin with air-filled chambers (Fretwell and Starzomski, 2014). These air chambers allow them to float on ocean surface water where they can blow onto beaches (Fretwell and Starzomski, 2014). If they are not able to return to the ocean with the tide, they can die within a few hours (Fretwell and Starzomski, 2014). Their life cycle is shown in Figure 3. 
Figure 3. Velella velella life cycle (jellywatch.org). 
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Velella velella feed on small fish, invertebrate eggs, and crustaceans (Fretwell and Starzomski, 2014). Predators of this species include the sunfish (Mola mola), local mollusks, and the violet slug (Fretwell and Starzomski, 2014 and Calderon, n.d.). Velella velella are not harmful to humans but touching them can cause some irritation (Fretwell and Starzomski, 2014). On the surface waters, the population peaks in the spring and fall (Bieri, 1977). In the summer, the species lives at ocean depths (600-1000m) (Bieri, 1977). Velella velella are normally associated with central water masses (Bieri, 1974). 
Within the North-western Mediterranean Sea, the effect on the life cycle of these strandings is largely known (Betti et al., 2019). The strandings are driven by biological, oceanographic, and meteorological processes (Betti et al., 2019). The organic material left on shores does not remain quickly; however, the ecological role of this chitin on the coast is unexplored (Betti et al., 2019). Similar processes could be possible on the West Coast of North America. 
Interpretation
These common strandings are likely due to climate change and increases in sea water temperature (Bailey, 2018). This leads to questions requiring further research. Is this species moving north due to warmer ocean temperatures? How does that affect native species? Do some species move to colder ocean waters? Has the species changed its range in other parts of the world? How then does the changes affect those areas? How does the change in range affect the prey and predators of the species? In turn, what are the changes in those species that would affect their predators? What is the cascade effect of these changes on local ecosystems? More research is needed to determine the environmental impact of these strandings, both on land and sea. The strandings indicate changes in global ocean patterns that can be indicative of larger scale climate changes. 
It is uncertain how these strandings affect the planetary boundaries of the ocean and climate change categories. It is also important to recognize how this local phenomenon has an impact on a global scale. Changes to planetary boundaries leads to an increased risk of destabilizing the Holocene state (Steffen et al., 2015). Does the ecosystem show resilience to these changes? Local expertise is important to understand the sense of place of an area (Thomashow, 2002). Local environmental changes can be seen from our relationship with a place (Thomashow, 2002). Local and Traditional Ecological Knowledge (TEK) are important to understanding the changes in a place that reflect the larger climate change scale. TEK and education is can be transformative and have an impact on social relationships (McKeon, 2012). The Canadian West Coast is a beautiful and unique landscape that allows for the inhabitants to foster identity and the opportunity to connect with the landscape (Dale et al., 2008). There needs to be a shift to reconnecting human development with the biosphere to improve the resilience of the thresholds (Folke et al., 2011). Flexible governments and local groups are important to the social-economic-ecological thresholds of the biosphere. 

Expert Consult
	The Mayor of Tofino, Pacific Rim National Park Reserve, Tla-o-qui-aht First Nation, Ucluelet Aquarium, and the Ucluelet Harbour Master were contacted for expert consultation to engage with the local community about this environmental issue. The Mayor of Tofino is also a marine biologist. The Tla-o-qui-aht First Nation could provide unique local and Traditional Ecological Knowledge of these strandings. The Ucluelet Aquarium and Harbour Master are familiar with the aquatic life and water of the area. These experts could provide specific background knowledge from their unique professional backgrounds. No responses were received.

Conclusion
	Further research is needed to determine the reason for these strandings. Scientific literature has limited discussion on reasons for the increase in strandings. Local information suggests climate change is a factor. It is reasonable to expect changes in this species if ocean temperatures rise. This topic indicates the importance of local and traditional knowledge on identifying a species to be investigated in terms of climate change on a local and global scale. 
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