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Responding to a changing Bay

● USGS s am p ling of t he  Bay s ince  
1969 , one  of t he  longe s t  re cord s  
in  Nort h  Am e rica

● Nit roge n  load s  am ong t he  h ighe s t  
of any e s t ua ry, ye t  b loom s  s t aye d  
in  che ck for d e cad e s

● Murky wa t e r, s t rong t id e s , and  
filt e r- fe e d ing c lam s  con t rib u t ing 
fac t ors



Warning signs in the data

● Algae  growt h  rough ly 
d oub le d , 1990s  t o  2010s

● Re gula t ors  ac t e d  on  
warn ings  from  J im  Cloe rn
(USGS) and  ot he rs

● NMS found e d  in  2012 wit h  
~15 St e e ring Com m it t e e  
m e m b e rs



2022: the wake - up call

● Heterosigma akashiwo , mid - July to 
August 31

● At least 691 sturgeon, thousands of 
other fish

● Oxygen near zero in South Bay after 
the collapse

● Triggered a shift in management 
and science priorities

Photo by Jason Sullivan / Algae Bloom 
Fills Bay Area Waters via Getty Images.



How the bloom unfolded

● Ne arly a ll n it roge n  in  Sou t h  Bay 
cons um e d  t o  fue l growt h

● Swim m ing on  we ak d ayt im e  t id e s  e nab le d  
rap id  growt h

● Mas s  fis h  m ort a lit y ind ica t e s  d ire c t  
t oxic it y from  H. akashiwo

● Recent molecular work points to marine 
viruses for sudden bloom collapse



● Major up grad e s

● De m ons t ra t ion  p roje c t s

● Wat e r q ua lit y t rad ing

● Nat ure - b as e d  s olu t ions

● Was t e wa t e r re cyc ling

The region is acting



An integrated program



Observing the whole Bay

● USGS channe l c ru is e s

● 16 m oore d  s e ns ors , 5 s t re am ing in  
re a l t im e

● Shoa l m ap p ing in  Sou t h , San  Pab lo, 
and  Su is un  Bays

● Sa t e llit e  ch lorop hyll and  t u rb id it y 



Modeling the Bay

● Hyd rod ynam ics  for 2013– 2023

● Re p rod uce s  s e as ona l nu t rie n t  and  
a lgae  cyc le s

● Ext e rna l Mod e l Ad vis ory Group , 2023 
and  2026

● Ne xt : fore cas t ing, unce rt a in t y, HABs , 
Bay– De lt a



What comes next

● How b loom s  s t a rt  and  e nd : 
virus e s , graze rs , s t ra ins

● How He t e ros igm a  kills  fis h

● Fore cas t ing b loom s  wit h  e xp e rt -
gu id e d  m od e ls

● Gap s : oce an  b ound a ry, d e p t h , 
Nort h  Bay, De lt a

● Wat ch ing t he  Bay re s p ond  a s  load s  
fa ll



Remembering Jim Cloern and Mike Connor

Jim Cloern , 1948–2025

• Led the USGS Bay program from 
1976

• Showed why a nutrient - rich Bay 
resisted blooms: turbidity, tides, 
grazers

• His warnings led the Water Board 
to establish the NMS in 2012

Mike Connor, 1951 –2025

• SFEI Executive Director 2002 –
2008; EBDA General Manager 
2008 –2018

• Took Jim’s warnings seriously 
when few others did

• Set in motion the treatment 
plant investments now underway



Remembering Jim Cloern and Mike Connor



Thank you

Ian Wren
ianw@sfei.org
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