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Giant kelp is highly dynamic







Giant kelp is a foundation species

The number of living creatures
of all Orders whose existence
intimately depends on the kelp is
wonderful.
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I .How is giant kelp
resilient to repeated
disturbance!




Landsat satellite imagery enables us to monitor
kelp over large space and time scales

® Landsat imagery available from ,Monterey Bay
| 984-present w/ |6 day repeat
cycle




In situ data enables us to transform imagery
into biologically meaningful data

o Monterey Bay

® Collected kelp canopy
biomass data from SCUBA
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In situ data enables us to transform imagery
into biologically meaningful data
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us to transform kelp




In situ data enables us to transform imagery
into biologically meaningful data

. M B
® Diver measurements enable o lONErEY B3y

us to transform kelp
fractions to canopy biomass




First repeated, regional scale estimates of kelp
canopy biomass




Temporal dynamics of giant kelp in southern
California (1984-2017)

® Highly variable from year to year
® No clear long-term trend

® Declines during strong El Nifios

~
N
7]
N
<
=
2
O
>
Q.
Q
=
<
&)
=
O
-7




Temporal dynamics of giant kelp in southern
California (1984-2017)

® Highly variable from year to year
® No clear long-term trend

® Declines during strong El Nifios
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Wave disturbance is an important control of kelp
abundance and net primary production (NPP)




Wave disturbance is an important control of kelp
abundance and net primary production (NPP)
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Wave disturbance is an important control of kelp
abundance and net primary production (NPP)
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How is giant kelp resilient to repeated disturbance!

kelp canopy biomass (t)



Connectivity of giant kelp is key to resilience




We used Landsat satellite imagery and ROMS ocean
current simulations to...

2. Estimate connectivity
between patches

|. Delineate “patches” of kelp




Connectivity improves recovery and persistence

Colonization Extinction

Kelp forest size

Probability (95% CI)

Connectivity



Connectivity improves recovery and persistence:
A tale of two patches
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Well connected patches are less likely to go extinct
and more likely to recover from extinctions
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Isolated patches are more likely to go extinct and less
likely to recover

Santa Barbara
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How does loss and recovery of kelp affect the community?

The number of living creatures
of all Orders whose existence
intimately depends on the kelp is
wonderful.

Darwin 1839




Large scale giant kelp disturbance experiment
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Frequent loss of giant kelp:

Understory algae Sessile invertebrates Mobile invertebrates
Epilithic Endolithic Herbivores Carnivores
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Frequent loss of giant kelp:

Increases amount of light that reaches
seafloor...

..Improving the growth of smaller
understory algae

Understory algae Sessile invertebrates
Epilithic Endolithic
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Frequent loss of giant kelp:

Creates space on the rocky seafloor
substrate...

...Facilitating invertebrates that
grow attached to rock

Sessile invertebrates
Epilithic Endolithic

Understory algae
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Frequent loss of giant kelp:

Reduces the amount of food from
living and detrital giant kelp...

...Reducing the abundance of giant
kelp herbivores

Understory algae Sessile invertebrates Mobile invertebrates
Epilithic Endolithic Herbivores Carnivores
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Disturbance to foundation species has ecosystem wide
consequences due to impacts of physical habitat and

food availability




Summary

I .Disturbance controls primary
production of giant kelp forests
in California




Long-term environmental change or multiple interacting
stressors can overwhelm the resilience of giant kelp

Tasmania 1999 2014

Monterey, CA

%
kelp canopy biomass (t)



Summary

I .Disturbance controls primary
production of giant kelp forests
in California
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