
Executive Summary 
 
 
Analysis of Archived Samples to Assess Patterns of Historic Invasive Bivalve 
Biomass 
 
Two species of invasive bivalve are dominant in the upper San Francisco Bay-
Delta system; Corbula amurensis, and Corbicula fluminea. These invasive bivalves 
are considered to be a major sink of primary productivity in the San Francisco 
Bay - Delta system. Research conducted since their introductions showed that 
seasonal phytoplankton blooms disappeared after these bivalves invaded the 
upper San Francisco Estuary. Sacramento-San Joaquin River Delta habitats where 
Corbicula fluminea are abundant were found to be net sinks to phytoplankton 
biomass. The recently recognized declines in several Delta fish populations 
have heightened interest in the pelagic food web of the San Francisco Bay-Delta 
system. Several populations of fish that prey on zooplankton are in decline. 
Several populations of primary consumers (zooplankton) have declined in recent 
decades, contemporaneously with the introduction the invasive bivalve Corbula 
amurensis and appear to be food limited. Recent research supports the concept 
that bivalve grazing is an important factor in determining overall ecosystem 
function in the San Francisco Bay-Delta system. Thus, investigations of 
invasive bivalve population dynamics and grazing pressure over temporal and 
spatial gradients are important as CALFED considers restoration plans for the 
system. Because benthic bivalves are both ubiquitous and abundant in the upper 
estuary and dominant in macrobenthic assemblages, accurate estimates of bivalve 
biomass are necessary for assessment of transfer of not only carbon, but also 
contaminants among the food webs in this system. Invasive bivalve species have 
been found to assimilate trace contaminants in this system, and are known to 
transfer contaminants among trophic levels within the food web. This study 
proposes to address changes in invasive bivalve populations over time by 
analyzing archived samples from monthly or near-monthly monitoring, conducted 
over a 30 year time period in the lower Sacramento River and in the lower San 
Joaquin River system. The objectives of the proposed research project are: (1) 
to obtain biomass data from benthic samples collected at two long term monitoring 
sites sampled by the IEP EMP in the San Francisco Bay-Delta system, and for 
benthic samples collected during an IEP EMP special study of small scale 
variability in benthic assemblages near six long-term monitoring locations; (2) 
make these data available to researchers and the public in a useful form; (3) 
use the data to evaluate trends in the biomass of invasive bivalve species over 
nearly 30 years, as well as patterns of invasive bivalve biomass over spatial 
gradients in the upper San Francisco Estuary. These analyses will provide 
information to aid in analysis of uncertainty regarding the effect of bivalves 
in restored habitat by assessing patterns of invasive bivalve biomass. The 
analyses proposed for this project address abiotic (temperature, salinity, 
depth, flow, turbidity, and contaminants), and biotic (natural population 
cycles, response to other invasives, competitors, predators, etc.) factors that 
have been associated with fluctuations in bivalve biomass characteristics in 
the past. Trends and patterns of populations and system response to a changing 
environment will also be assessed by this project. Assessment of historical 
samples with excellent temporal and spatial resolution will help CALFED address 
how invasive bivalve populations and their effects might respond to present and 
future dynamics of populations of key species, system operations and anticipated 
environmental changes based on patterns seen in historic samples. This study will 
discuss the implications for management strategies of the species responses 
seen over time and space in the system and discuss models that are needed to 
describe driver/response relationship. Assessment of patterns of invasive 
bivalve biomass in the San Francisco Bay-Delta system will also help inform 
projections of the extent and quality of Delta habitat for key species, 
especially with regard to the affects of invasive species, and how future 
scenarios will be affected by biotic drivers. This project represents a unique 
opportunity to use existing biological samples to learn more about how 



processes in the benthic community affect ecological processes that are 
critical to our understanding of the ecosystem and the long term trends in at-
risk species in the SFE. It will benefit the CALFED Program by providing a more 
suitable data and information foundation for the modern ecosystem-based adaptive 
management strategies adopted by CALFED and by increasing the understanding of 
ecological and biochemical processes involving benthic organisms. This 
increased understanding is especially needed to achieve the goals of the CALFED 
Ecosystem Restoration Program, including management of at risk and harvestable 
species, restoration of natural processes and habitats, reduction of the impact 
of invasive species, and improvement of water and sediment quality The project 
will be a collaborative effort between the California Department of Water 
Resources (DWR) and the United States Geological Survey. The project will be 
undertaken and carried out as three highly integrated tasks (Biomass 
Measurement, Data Storage and Management and Data Analysis). Contract 
management and coordination will be through DWR. 

 

 


