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SF Bay Harmful Algal Bloom (HAB)

by Damon Tighe
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Bioluminescence is common in Lake Merritt August to Octc
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Thanks to Mandy Bliss, Phil Clark, Trang Cao for the tip off in 2018


https://www.inaturalist.org/observations/16631053

The species that creates the Bioluminescence is still TBD

Lingulodiniumsp. Is so far the best candidate. Most prolific genera
In the waters during bioluminescence with species known to glow

.@9 G

mlnnlﬁhw




August 2nd

Large algae bloom in front of Alameda Island
and it disperses by treasure island
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Waste Water Treatment Plants Near the eve
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The Bay Area Waste
Water discharges from
many communities

~ 37 agencies
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August 9, San Leandro Marina

Visually confirm this Golden Tide /
Red Tide isleterosigmaakashiwo




August 1@ 6:43 am

Algae bloom enters Lake Merrltt Oakland CA
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August 1@ 8:30 am

Lake Merritt saturated in bloonHeterosigmaakashiwoconfirmed
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Contact Waste Water Operators

Dear Mr. Tighe,
Thank you for your inquiry and apologies for my slow response. | appreciate and share your concern, and | wanted to make sure | had correct and current information to provide to you.

You are correct that the algae species is Heterosigma akashiwo. These algae are fairly common in San Francisco Bay. They produce cysts as a resting stage, and germination of the cysts can lead to
blooms that can then be transported by tides and currents. Blooms are most often associated with summer. These algae pose relatively little risk to humans but may be harmful to aquatic life.

This algal bloom is not associated with any discharge or spill, and we expect it to subside naturally over time. Meanwhile, EBDA is coordinating with many agencies, including the San Francisco Bay
Regional Water Quality Control Board, the Alameda County Department of Environmental Health, the East Bay Municipal Utility District, and others. The Alameda County Department of Environmental
Health has posted caution signage. Although we don't fully understand the causes of blooms like this, we are funding ongoing scientific studies to better understand how specific conditions, such as
climate changes, nutrient concentrations, and other factors, can affect the potential for algal blooms, and to determine what we can do to minimize potential harm.

Please feel free to contact me with further questions.

Best regards,
Jackie

Jackie Zipkin, P.E. | General Manager



Quick Literature Review OHeterosigmaakashiwo

A lot of unknowns and even conflicting observations, but its clear fish deaths are on the horizon

Neurotoxin-like compounds from the ichthyotoxic red tide alga Heterosigma
akashiwo induce a TTX-like synaptic silencing in mammalian neurons [2015]

Heterosigma akashiwo (Raphidophyceae) is a golden-brown unicellular marine microalgae that has been implicated in massive numbers of fish deaths in natural and cultured populations around
the world. The ichthytoxicity of this species has been associated to the presence of a neurotoxin-like compound. The aim of this work was to study the neurotoxic properties of an extract of H.
akashiwo. Under our experimental conditions, the H. akashiwo microalgae induced a paralytic effect on the mobility of Artemia salina in a concentration-dependent manner, abolishing the natatori
capacity of A salina. Similarly, this capacity was reduced with the presence of toxin extract from H. akashiwo (HaTx, 41A+8%) in the media. Additionally, using a neuroblastoma cell based assay,
HaTx showed a concenfration-dependent decrease in cytotoxicity in the presence of ouabain/veratridine (30A£3%). Using patch clamp and Ca2+ microfluorimetry in hippocampal neuron cultures,
we measured the acute effects of HaTx on neuronal network activity. HaTx (0.5% v/v) decreased the frequency (control 16A+3Hz vs HaTx 7A+1.7Hz) and amplitude (control 315.8A+9 7pA vs

118 6A+2 2pA) of synaptic electrophysiological activity and also reduced intracellular Ca2+ fransient frequency (control 4 5A+0 2Hz vs HaTx 2 1A£0 3Hz). Both types of events were associated

with synaptic silencing and synaptic dyshomeostasis. HaTx toxicity was reversible, recovering about 70% of neuronal activity when the toxin was with

From the journal

Harmful algae
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Potential that

Heterosigmaakashiwo

IS a cryptic species OR
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Fish kills from the harmful alga Heterosigma akashiwo
in Puget Sound: Recent blooms and review

November 14, 2007

Prepared by:

).E. Jack Rensel Ph.D.
Rensel Associates Aquatic Sciences "

Arlington, Washington, USA 98223

jackrensel@att.net

A Technical Report sponsored in part by:

National Oceanic and Atmospheric Administration
Center for Sponsored Coastal Ocean Research (CSCOR)




August 1@ 12:10 pm

Put out local notification to look for dead fish
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Please keep an eye out for dead fish around Lake Merritt and report them here or log them into

iNaturalist. We are experiencing a very large algal bloom of a Heterosigma species that is
effecting most of the East Bay including Lake Merrit. Heterosigma is correlated with fish die off

events. first sampled the algae in Lake Merritt on August 3rd and |

happened to get an aerial photo the day before of the SF Bay that show the magnitude of this

event.




4 f\\ Matthew Gandin

A u g u St 2 6] On a tree stump on the banks of Lake Merritt in Oakland, ID please.
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Make plans to return to Lake Merritt to get a cutting of |8 o U o o " _

this mushroom for my Lake MerriEungorium '

The GianSawtooth(Neolentinusponderosu$ is a
mushroom commonly found in the high Sierra Nevada
on dead or dying pine trees.

Knowing of one robust dead pine stump where
Brooklyn intercepts the lake | made plans for August
28N but all of this changes a bit when on my drive | get
this email

Timothy Rodrigue

to Terry, CFLM, me, Elizabeth

Hi—

Sorry to piggy back on this email to reach all of you. ..

| noticed this morning (Sunday, 8/28; 7TAM) that there is a *massive” fish die-off occurring in Lake Merritt.
The bottom of the Lake along the shore Is littered with thousands of small fish carcases.

There are hundreds of small fish struggling for surface air, propping themselves up along the cement drainage pipes with their mouths at the water surface...
| walked the length from Lakeside along the front of the Kaiser building.

| took a couple of photos and some video.

From a policy perspective, | called Lake Merritt Institute and after the long announcement recording, left a message.
| called the Rotary Nature Center, but they, as you all probably know, don't take voicemail on their line.

It seems serious and people are commenting on it as they walk along the lake.



August 28
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August 28

Lake Merritt initial die o ‘
All around the lake
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August 28

Katie Noonan
Performs a Dissolved
Oxygen test and it
becomes clear quickly
that likely what is
causing the die off Iis
lack of oxygen

< 5 ppm = Stress
< 2 ppm = Dead Zone

1mg/L =1 ppm




August 29

Lake Merritt
Walked
Cathedral to
Chalet

39+ Bat Rays
522+ Striped
Bass

Small fish in the
10,000s




August 30

Lake Merritt

Mussels and clams a
start dying. Large die
of Ca anchovy, some
topsmelt

Food web unwinding
Its going on In the rest

of the bay, Its just
harder to see
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bloom

Most Species Most Observed Species
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| built project at midnight and - [ R
by 8am there were 100+ 123 e
observations Feope &=

A week later >1,000 observations
And we can see that the fish die off occur

3 .
throughout the entire SF bay system 7440 Sturgeon Observations

%44 observations are Federal

Sturgeon began to die off before Lake protected Green Sturgegn

Merritt event



