
The effect of particulate organic carbon composition on 
zooplankton growth in tidal wetlands of the  
Sacramento-San Joaquin Delta  

The Sacramento-San Joaquin 
Delta has lost 95% of its historical 
wetlands, drastically altering the 
flow of carbon from wetlands into 
aquatic habitats and food webs. 
In fact, carbon cycling in general 
is inextricably linked to most of 
the problems facing the Delta, 
including loss of organic soils, 
climate change impacts, drinking 
water concerns, and the basis 
for the food web that supports 
Delta ecology. With extensive 
plans for restoration of around 
30,000 acres in the Delta already 
underway, there is a great need 
to identify how various types of 
restoration will impact carbon 
cycling and lower food web 
dynamics.  
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The survival of Eurytemora 
affinis, a common calanoid 
copepod in the Delta, 
is dependent on access 
to bioavailable carbon 
through both marine and 
terrestrial food resources. 
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The primary objectives of this project were to investigate how changes 

in particulate organic carbon sources in the Delta affect zooplankton 

abundance and health; and the degree to which zooplankton incorporate 

vegetation into their diet, in order to address how changes in food sources 

affect carbon transfer in the lower aquatic food web. As a Delta Science 

Fellow, Harfmann conducted laboratory studies of zooplankton feeding 

dynamics, used genetic analysis to determine the stomach contents of 

zooplankton, and monitored their survival on different types of diets to 

determine what food sources were necessary or optimal for survival.

PROJECT

Initial results confirmed that zooplankton will eat food sources from land 

(vegetation) as well as the sea (algae). In addition, the study showed that 

zooplankton had high survival rates when provided a diet consisting of 

food sources from both marine and terrestrial sources. This suggests that 

the presence of both marine and terrestrial food sources are critical in 

supporting the lower aquatic food web.
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Ultimately the findings of this research could help inform restoration efforts 

to ensure they provide sufficient and appropriate forage to support native 

fish populations in the Delta. By analyzing zooplankton gut content using 

genetic methods, the study presents a novel technique that can be used to 

shed new light on lower food web dynamics.

The finding that a diet containing both terrestrial vegetation and algae 

increases survival indicates that both algal and vegetative food sources are 

critical in supporting the lower aquatic food web. This implies that a diverse 

landscape, containing both open water and marshlands, could augment 

zooplankton populations in a restored Delta, helping to create a solid basis 

for a healthy aquatic food web. 
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PRESENTATIONS

Water samples were collected in Suisun Marsh, a brackish water 
marsh between the Delta and the San Francisco Bay.  
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