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As the results of this study show, the relationships between algal blooms and trace metals in 
the San Francisco Bay are complex; algal blooms regulate some metal cycles and some 
metals regulate algal blooms. Consequently, natural or anthropogenic perturbations of either 
may directly impact the other and result in dramatic changes in the health of the estuary. 

A series of studies on the interactions of 
trace metals and algal blooms in San 
Francisco Bay has been completed. The 
first of those studies showed that some 
dissolved metal concentrations (i.e., cobalt, 
manganese, nickel, lead, and zinc) 
decreased during an algal bloom, and then 
increased as the bloom decayed – releasing 
nutrients and metals back into the Bay 
waters. However, dissolved copper con-
centrations did not measurably change 
either during the bloom or its subsequent 
decay. This is notable because copper was 
once considered to be at toxic levels in Bay 
waters. Recent studies, however, have 
determined that most of that “dissolved” 
copper is strongly complexed with organic 
ligands and, therefore, not readily available 
to the plankton – either as a nutrient or as a 
toxicant. Our results corroborate that de-
termination.  

The second study showed that while total 
mercury concentrations in Bay waters are 
not measurably affected by algal blooms, 
concentrations of methylmercury are. This is 
notable because methylmercury is the form 
of mercury that is bioaccumulated to toxic 
levels in aquatic food chains. Consequently, 
algal blooms appear to increase the cycling 
of the toxic form of mercury in the Bay. 

The third study showed that phytoplankton 
species changed during blooms. These 
changes may be partially due to changes in 
concentrations of some of the dissolved 

metals during that period. Conversely, 
changes in phytoplankton species during 
the blooms may account for some of the 
changes in dissolved metal concentrations 
during that period.  

In summary, phytoplankton blooms have 
been shown to directly influence the 
concentrations of several metals in the Bay, 
but not copper – which was once thought to 
be limiting primary productivity in the Bay. 
The blooms also accelerate the cycling of 
methylmercury, which is magnified in fish to 
toxic levels in the Bay. Finally, metals may 
influence plankton species during a bloom.  
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Collaborative Efforts 
The research was conducted in 
collaboration with Dr. Jim Cloern and his 
colleagues with the United States 
Geological Survey (USGS). The samples 
were collected on a USGS research vessel 
during Cloern’s cruises in the Bay, and 
USGS staff provided ancillary data (e.g., 
nutrient concentrations) and made the 
phytoplankton species counts utilized in the 
research.  

 
 
 
 
 
 
 
 
 
 

For further information please contact: 
A. Russell Flegal  

flegal@etox.ucsc.edu  
(831) 459-2093 

http://www.etox.ucsc.edu/fac_res/flegal.
html 

 
 


	Publications
	Professional Presentations
	Collaborative Efforts


