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Summer stratification, bloom occurrence, and oxygen depletion in Narragansett Bay

Continuous monitoring data has established that hypoxic events in Narragansett Bay 
occur as intermittent episodes during summer months.  These episodes are initiated by 
stratification and broken by high-energy mixing events.  Stratification is driven by weak tidal 
cycles, decreased wind, increased river flow, and increased surface water temperature.  These 
stratification drivers are also current climate change trends.  As such, it is likely that stratification 
will increase in the Bay during the summer months as the climate changes.

In this study, bloom cycles and associated hypoxic events at two stations in upper 
Narragansett Bay were examined over two summers, 2006 and 2007.  Differences in 
phytoplankton bloom occurrence, stratification, and bottom water oxygen concentration were 
compared.  A high volume of freshwater input in 2006 led to a greater stratification of the water 
column.  Intense blooms during both summers only occurred when stratification passed a 
threshold of 8 kgm-3 density difference between the surface and the bottom water.  As such, 
summer 2006 had larger, more frequent blooms than summer 2007.  Total summer production 
during 2006 was 224 gCm-2 and 166 gCm-2 for the two stations whereas in 2007 it was much less 
at 131 gCm-2 and 98 gCm-2 respectively.  Stratification was also linked to bottom oxygen 
depletion.  For 2006, bottom oxygen decreased sharply early in the summer to hypoxic levels 
while the stratification was high and increased after a mixing event in mid-July.  In 2007, 
stratification was weak and bottom oxygen decreased gradually throughout the summer with no 
significant hypoxic events.  These results support a connection between blooms and stratification 
and highlight the importance of stratification as a factor in determining vulnerability to hypoxia.
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