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Motivation Decreased kelp canopy biomass during anomalously warm period Concurrent decreases in Chl:C, a proxy for

- Giant kelp is a highly dynamic, globally distributed species leading to complete disappearance in late 2015 physiological condition
that supports an ecologically and economically important
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» Chl:C from each reef is related to available nitrate in the surface
» Assess changes in the biomass and physiological condition waters (r¢ = 0.6, p < 0.001). Error bars are SE. Pigment extracted
(i.e. chlorophyll:carbon) of the giant kelp canopy and M
determine how these changes are linked to changes in the _J l

environment.
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3 Chl:C follows anticipated dependencies on light and

2 : nutrients, may lead to remote estimation of NPP
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» Use data and conclusions to support work mapping the
physiological condition and net primary production of giant
kelp canopy using hyperspectral imagery.
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...l.l.....ll. did not adjust to the low nitrate conditions present during the warm

period or current El Nino episode. This possibly led to reduced

growth rates in the surface canopy.
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» Reflectance measured across the visible and near-infrared range showed a
lightening of kelp canopy blades from the 3 long-term monitoring sites shown

from SST (Zimmerman & Kremer 1984). Dashed line above. Dashed boxes represent missing data. Colors represent average values

represents 1 umol L', below which is unfavorable for kelp from 15 kelp blades sampled at each site using photographs in laboratory. Norm Nelson, Clint Nelson, Shannon
growth. Harrer
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* Orange region represents anomalously warm event (~June
2013 — February 2015), red region represents El Nino. Sea
surface temperature from MODIS. Surface nitrate estimated
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