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Because this process relies on light energy, 
this production of O2 stops at night, and the 
phytoplankton respiratory process is active. 
DO levels measure lower at night than in 
daylight. 

Monitoring done in during daylight hours 
may measure higher DO levels than are 
actually representative of the system.

Phytoplankton and Diurnal Variation in Dissolved Oxygen (DO):

Oxygen is a product of the photosynthetic process conducted by
phytoplankton:

6 CO2 + 12 H2O + light energy   >>   C6H12O6 + 6O2 + 6H2O

Graphic from: Water Quality, Water Pollution, and Related Measurements , Tom Catchcart (Agricultural & Biological Engineering).



Phytoplankton and Biological Oxygen Demand (BOD), Low Dissolved 
Oxygen (DO) :

Although phytoplankton produce O2 in photosynthesis, cells stay near the 
surface to optimize light, and O2 is released into the atmosphere.  Production of  
O2 by plankton does not counter low DO in deeper water.

Phytoplankton has a rapid reproduction rate (under optimal conditions, 
biomass can be doubled in 24 hours). When maximum population density is 
reached, continuing growth is balanced by die offs.

As bacteria and other decomposers feed on dying plankton, they consume O2. 
Large scale algae “kill offs” of algae to control low DO may add to the problem, 
because of bacterial decomposition of the dead organic matter. 

Introduction of other organic matter leads to low DO by providing nutrients 
that facilitate phytoplankton growth.



Phytoplankton and Sediment Oxygen Demand (SOD), Low 
Dissolved Oxygen (DO):

DO consumption in a water body is increased by decomposing organic 
matter that has been deposited in bottom sediment. Dead and dying 
phytoplankton make up some portion of that organic matter.

When algal blooms are frequent, especially in shallow nutrient rich waters, 
decomposition of settled detritus leads to high levels of SOD.

High levels of dead phytoplankton in sediment contribute to high SOD in 
turn to low DO.  Resulting oxygen depletion can be significant enough to 
cause fish-kills, etc. 

SOD is frequently an important aspect of a water body’s DO budget. Dead 
algae deposited in sediment 
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Phytoplankton and Sediment Oxygen Demand (SOD)
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Jordan River Diatoms

Surirella ovalis

Cymbella prostrata

Diatoma vulgaris

Pseudostaurosira brevistriata



Research Suggestions

Examine phytoplankton samples at multiple sites along the Jordan River.

Seasonal samples.

Examine bottom sediment samples at selected sites along the river.

Examine phytoplankton samples at selected sites from the Surplus Canal.

Seasonal samples.

Examine bottom sediment samples from the Surplus Canal.

Examine phytoplankton samples in tributary streams.


