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El Nino & Marine Heatwaves (MHWSs)
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Frolicher & Laufkotter, 2019
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Warm-water anomalies occurred at 20-200 m depth range during
the 2015-2016 ENSO event and these anomalies exceed the thermal
limits of gorgonian octocorals at these depths.



1. Characterize warm-water anomalies in the 20-200 m depth range
during the 2015-2016 ENSO event

2. Experimentally determine the thermal limits of the gorgonian
octocoral Adelogorgia phyllosclera
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Characterizing warm-water anomalies
during the 2015-2016 ENSO event



Methods

Define historical temperature anomaly threshold

 California Cooperative Fisheries Investigations (CalCOFI)
* 1949-present

3 stations (20, 50, 100, and 200 m)
* Historical anomaly threshold (mean plus 2SD)



Methods

Anomalies during 2015-2016 ENSO event

 Temperature loggers placed off Anacapa Island
* November 2015 - July 2016
* 20, 50, 100, and 200 m

* Duration & # of anomaly events




Results

20 m
Historical anomaly threshold (°C) 16.9
Total # of events 73
Max. event temperature (°C) 21.1
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50m 100 m 401
Historical anomaly threshold (°C) 13.7 11.0
Total # of events 206 609
Max. event temperature (°C) 18.3 13.8
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Conclusions

e Anomalies are not restricted to < 50 m?
* Deep reefs (50-100 m) have:

 More anomaly events
* Longer anomaly events

1Zaba & Rudnick (2015)
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Experimentally determine the thermal limits of the gorgonian
octocoral Adelogorgia phyllosclera
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Methods | Field to Laboratory
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Methods | Temperature Assays

Control
5°C 10°C 15°C 20°C 25°C
1. Shock

Oh 24 h 48 h 72 h 96 h

2. Fast acclimation (1 °C hour?)




Methods | Temperature Assays

10°C 11°C 12°C 13°C 14°C 15°C 16°C

o —

3. Slow acclimation (1 °C day™) Oh 24h 48h 72h 96h 120h 144h

Health Scoring*>

Survival Analysis>

“De Leo et al. (2015)
>Frometa et al. (2016)



Results | Health Scores

Mean health score
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Results | survival Analysis

Shock Fast acclimation
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Results | survival Analysis

Slow acclimation
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Conclusions

Shock and fast acclimation:

* A. phyllosclera is sensitive to 25°C
* Health score
e Survival

* A. phyllosclera is sensitive to 20°C
* Health score

Slow acclimation:
e Time-to-event 15°C-16°C

Upper lethal limit ~20°C



Continuing Research | Temperature Loggers

* June 2019
* 10 year battery life




Continuing Research | Temperature Loggers

Temperature Logger Year

* June 2019 ot
* 10 year battery life
* 2019 Northeast
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