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What is a “stranded” marine mammal?

• Animal on the shore and unable to return to the water

• Animal in need of apparent medical attention or trapped away from their 
normal habitat

• A dead marine mammal on the beach or in the water

Photo Credit: Channel Islands Marine & Wildlife InstitutePhoto Credit: Channel Islands Marine & Wildlife InstitutePhoto Credit: Channel Islands Marine & Wildlife Institute



• Marine mammal strandings 
can be caused by numerous 
factors including: 

• Malnutrition 

• Biotoxins

• Pathogens

• Human interactions

NOAA Fisheries

Causes of marine mammal strandings

Causes of Mass 

Stranding events

1991-2020



Fate of stranded marine mammals

• CA Stranding Network covers entire 
coast

• Live animal strandings are rescued 
and treated
• Most rehabilitated animals are 

returned to the ocean

• Some rehabilitated animals are non-
releasable and are sent to zoos

• Dead animals are also collected
• Species, sex, and level of 

decomposition cataloged
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This Summer’s Marine Mammal Stranding Event

Photo Credit: Channel Islands Marine & Wildlife Institute
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• ~850+ animals impacted (counts still in progress)

• California Sea Lions & Long Beak Common 
Dolphins primarily impacted

• Large number of pregnant female sea lions 
reported to have lost their pregnancies 

• Multiple reports of sea lion attacks on humans – 30 
estimated attacks



Progression of the Event

First reported 
strandings 

5/21

25+ calls per day received by 
centers 

Reports of 5-10 animals 
daily

Reports rapidly 
increase

Reports begin to 
slow

Reports wane to 1-2 
animals daily
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Seizures

Loss of pregnancyScratching

Confusion

Heart failure

Foaming at mouth

Gastrointestinal distress

Irregular head movements

Domoic acid poisoning linked to strandings

Distinctive behavioral 
and clinical markers of 
domoic acid poisoning 
– later confirmed with 

lab testing

Aggression
Lethargy



Produced by the diatom, Pseudo-nitzschia

Bioaccumulates in shellfish

Trophic transfer throughout the food web

Symptoms of DA poisoning
Death, short-term memory loss, disorientation, nausea, 

vomiting, diarrhea, seizures

What is Domoic Acid?

http://rds.yahoo.com/S=96062883/K=Pseudo-nitzschia/v=2/SID=w/TID=YS67_89/l=IVI/SIG=132rtk4b2/EXP=1126132172/*-http:/www.whoi.edu/science/B/redtide/antarctica/message12/pseudonitzschia.jpg


Planktivorous fish

Marine mammals can’t avoid domoic acid

Shellfish

20-50lbs  fish/day

~4lbs fish/day

15-40lbs  fish/day

10-25lbs  seafood/day

http://rds.yahoo.com/_ylt=A0Je5x8Y22NEQqQA6XCJzbkF;_ylu=X3oDMTBkM2llMThuBHBvcwMxMwRzZWMDc3I-/SIG=1ggjgchd3/EXP=1147481240/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=dolphin+&sm=Yahoo!+Search&fr=FP-tab-img-t&toggle=1&cop=&ei=UTF-8&w=520&h=354&imgurl=www.aristov.com/photo/anim/sea/dolphin.jpg&rurl=http://www.aristov.com/photo/anim/sea/dolphin.htm&size=40.6kB&name=dolphin.jpg&p=dolphin&type=jpeg&no=13&tt=745,906&ei=UTF-8
http://rds.yahoo.com/_ylt=A0Je5qeA4mNEEQ4BPbqJzbkF;_ylu=X3oDMTBkbHNiZXJuBHBvcwM0NgRzZWMDc3I-/SIG=1ebkombhl/EXP=1147483136/**http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=anchovies&ei=UTF-8&fr=FP-tab-img-t&b=41&w=566&h=848&imgurl=www.lifeinitaly.com/food/img/anchovies.jpg&rurl=http://www.lifeinitaly.com/food/anchovies.asp&size=69.0kB&name=anchovies.jpg&p=anchovies&type=jpeg&no=46&tt=8,686&ei=UTF-8


Bight-wide bloom that extended offshore

Probability of Particulate Domoic Acid > 0.5 µg L-1 

California-Harmful Algal bloom Risk Mapping (C-HARM): May 21st to July 20th



Bight-wide bloom that extended offshore

Probability of Particulate Domoic Acid > 0.5 µg L-1 

• Hight DA probabilities 
extended far offshore
• Involvement of dolphins 

also suggests offshore 
bloom activity

• Bloom appeared to progress 
from north to south
• Persistent in SB Channel

California-Harmful Algal bloom Risk Mapping (C-HARM): May 21st to July 20th



What is being done to respond?

Response team:

Activity 1: Determine DA levels in marine wildlife experiencing impacts

Activity 2: Enhance spatial coverage of existing DA monitoring

Team Efforts:



New sampling efforts
40+ surface water grab sampling events between June 21– July 22

Sampling Partners:



Lessons Learned

Pier monitoring is spatially limited 

• For this event, pier observations only gave us a partial picture of 
bloom extent and magnitude

• Offshore monitoring helps give a fuller picture of an event

1.

Real time monitoring is great…when it works!

• California’s Imaging Flow Cytobot Network can provide real time HAB 
data

• Unfortunately, all four IFCB units in the Bight were out of commission 
for this event

2.



How does 2023 compare to other events?

300+ animals sickened 
in summer/fall 2022

Channel Islands Marine & Wildlife Institute rescuing intoxicated sea lion 

Stranding Network Partners:



Comparisons to historical events in the Bight

Smith et al. Harmful Algae 2018 

2023 Event Max (so far): ~1.0 µg L-1 

2022 Event Max: ~22.0 µg L-1 

Historical mass (>100 animals) stranding events related to DA



Broader effects of domoic acid events

Domoic acid events resulted in 
safety notifications in Santa 
Barbara County

• Bloom occurred during annual 
quarantine period

This year’s event

Long term closure of crab 
fisheries in 2015/16

• CA economic losses estimated 
at $49 million

It can be a 
lot worse!



Public perception of HAB causes includes nutrients



Nutrients are important, but it’s complicated

Field observations and 
experiments point to:

 
• Multiple drivers

• Combination of 
natural and 
anthropogenic 
influences 

• Interacting effects

Sandoval-Belmar  et al. Harmful Algae 2023 



Modeling work to untangle role of individual factors

Moreno et al., 2022

Sandoval Belmar  et al., 2023

Reproduce mechanistic 
relationship between 
environmental conditions 
and DA production 

Tool to better understand 
drivers: 
• Local nutrient inputs
• Climate change drivers
• Other factors

Partners:



Questions?
Jayme Smith

Senior Scientist, Southern California Coastal Water Research Project

Jaymes@sccwrp.org
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