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Kelp vulnerable to ocean warming
(especially marine heatwaves)

(d) Impacts and risks to ocean ecosystems from climate change Global mean sea surface temperature (SST)
change relative to pre-industrial levels (°C)
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Marine heatwaves in Northeast Pacific
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Indirect effect - sea star wasting disease epidemic

Barkley Sound, BC
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Local and/or regional factors strongly influence
resilience of kelps to marine heatwaves
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| * How variable were these impacts within and across regions?

* What factors predict the resilience of kelp forests in the face of
these abiotic and biotic drivers?
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Inshore water substantially warmer (> 3°C) Il!
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Most kelp lost from
inshore sites but
outer coast more
resilient
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fy » Used two time-point “snapshot” ianalyses comparing imagery from before g
7 (1995 —2007) to after (2017 — 2022) the heatwave

5 * Regions (n = 11) span local and regional temperature gradients as well as
. areas with and without sea otters
* H1: Local temperature predicts kelp persistence

. ggig)ea otters increase resilience through trophic redundancy (e.g., see Burt et al.
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Reduced resilience on the Central Coast
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. KeIp forest responses to the marine heatwave were hlghly varlable
but there is an overall pattern of decline

= . | ocal temperature conditions strongly predicted persistence in the
| face of warm conditions

* On the Central and North Coasts, top-down drivers appeared most
important with sea otter occupancy explaining variation in kelp
persistence
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