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Exposure and Effects Pilot Study 
Science Advisory Panel Meeting 
San Francisco Estuary Institute 

Meeting Minutes 
June 13, 2005 

 
In attendance at the meeting: Michael Fry (American Bird Conservancy), Daniel Schlenk 
(UCR), Robert Spies (AMS), Karen Taberski (Regional Board), Don Weston (UCB), Jay 
Davis (SFEI), Letitia Grenier (SFEI), Jennifer Hunt (SFEI), Sarah Lowe (SFEI), Meg 
Sedlak (SFEI), and Bruce Thompson (SFEI) 
 
1.0 Introduction 
Meg Sedlak gave an overview of goals for the meeting, described the purpose of EEPS 
and outlined the major points of the draft EEPS Four-Year Workplan that was sent to 
committee members.  The goals of the meeting were to reach consensus on the research 
for 2005-2008 and to allocate funds to those projects.  Ms. Sedlak stated that research 
was proposed for the following indicators:  terns, rails, cormorants, fish effects, and 
benthos/sediment indicators.  Diving ducks and seals were not considered for further 
research because it was not clear that ducks were a priority for the Water Board and 
because it was not clear that there was a clear link between exposure and effects for seals.  
Ms. Sedlak then introduced the most recent member to join the committee, Dr. Daniel 
Schlenk of UC-Riverside.  Dr. Schlenk will be replacing Dr. Spies who is resigning to 
work on the EEPS Shiner Surfperch project. 

 
2.0 Presentation of Research on Terns 
Jen Hunt presented the status of research to date on terns.  Approximately 30 Forster’s 
and 15 California least tern eggs were collected in 2002 and 2003 for mercury analysis.  
This study was part of a larger study conducted by USFWS.  USFWS was primarily 
interested in collecting tern eggs for organics analysis.  EEPS funded the mercury 
analysis of 45 eggs per year.  USFWS also did a reproductive success study that will be 
published in the Fall of 2005.   
 
Results to date:

i. 42% (estimate) of Forster tern eggs are above the 0.5 ppm fww threshold for 
reproductive effects observed in other species 

ii. 71% (estimate) of least tern eggs are above the 0.5 ppm fww threshold for 
reproductive effects 

iii. Range in Forster tern eggs – 0.2 – 6.4 ppm ww (may be moisture issues 
related to high value) 

iv. Range in least tern eggs – 0.4 – 7.1 ppm ww (may be moisture issues related 
to high value) 
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v. Highest concentration in Forster’s found at Don Edwards NWR – 
6.4 ppm ww 

 
Proposed Research
Ms. Hunt proposed the following research ideas to be conducted under EEPS: 
 

• Collaboration with USGS/USFWS on their egg injection study on Caspian or 
Forster’s tern eggs.  EEPS would consider funding an add-on component that 
would include PBDEs or contaminant mixtures.  The cost for this work is not 
known but it was proposed that $50,000 be set aside for some type of egg 
injection study. 

 
• Collaboration with Dr. Rattner – USGS on egg injection work with PBDEs. 
 
• Mercury analysis of 30 Caspian tern eggs from 2002 and 2003 collections ~ 

$3,000.  Caspians are the largest of the tern species and have a larger foraging 
range so Hg accumulation could vary between the species. 

 
Discussion

Karen Taberski stated that she would like to see PBDEs as an endpoint in any egg 
injection work.  The USFWS study will do egg injection work (Hg and Se) but the 
researchers have not yet identified which species they will include.  Insufficient tern eggs 
were available this year and as a result they are uncdrtain if they can accommodate an 
EEPS component.   With regard to the egg injection work, it was suggested that RMP 
staff contact Maryanne Ottinger at University of Maryland.  She is presently conducting a 
PCB egg injection study of Japanese quail. 
 
3.0 Update on Fish Effect Work 
Dr. Bob Spies of AMS received funding in March 2005 for a two-year research project 
($50,000 per year) to examine contaminant effects on shiner surfperch.  Dr. Spies gave a 
status update on the project. 
 
Introduction
Dr. Spies stated that there are population declines in many Bay/Delta fish species.  
Potential causes are habitat loss, recreational fishing, introduced species and 
contaminants. 
 
He summarized briefly some of the contaminant effects work to date in the Bay: 

a. Starry flounder research linked PCB concentrations to P450 induction. 
b. Sex reversal and potential estrogenic effects were seen in mudsuckers 

(habitat is shallow Bay). 
c. Abnormal development has been seen in herring eggs that develop on peer 

pilings. 
d. Chinook salmon genotypically male exhibiting female characteristics. 
e. Striped bass were observed to have impacts to larval growth. 
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Summary of Research Project

The objective of the two-year study is to determine if shiner surfperch (Cymatogaster 
aggregata; Embiotocidae) show effects of contamination on some aspect of their fitness, 
growth or reproduction.  In the second year, available information and data will be 
synthesize to develop the framework for understanding the relative contribution of 
contamination in the well-documented decline of the population in the San Francisco 
Estuary . 
 
Shiner surfperch were chosen as the species to study in the fish effects study for the 
following reasons: 
 

a. Accumulate high concentrations of contaminants 
b. Have high site fidelity 
c. Have a range from Alaska to Mexico 
d. Habitat is in the shallows of the Bay where there are sediment and water chemical 

data from RMP since 1993. 
e. Species is studied by Pacific States Marine Recreational Fisheries Statistics 

Survey, & the IEP. 
f. Favorite of urban fishermen.  
g. Populations in decline. 
h. Live-bearers --annual reproductive output (4-36 young annually) can be 

determined  
 
Project status to date:

Dr. Spies highlighted the progress that has been made to date: 
 

• Collected 36 adults in 10 seine hauls from Oakland Middle Harbor (5/9/05), 
• Collected 10 fish from IEP station 106 in northern portion of south Bay (5/10/05), 
• Collected 26 fish in 15 seine hauls from State Park Beach at Candlestick Park, So. 

San Francisco (5/11/05), and 
• Collected 72 fish in 2 seine hauls at Big River estuary, Mendocino County 

(5/14/05).  This site is considered to be a reference site. 
All fish measured, weighed, dissected, sexed, young counted, and tissues stored. 
 
Preliminary observations: 
 

• All of the fish caught in SF Bay were sexually mature.  Smaller fish less than 8 
grams from Big River were generally not sexually mature. 

• All female fish from SF Bay were pregnant except 2 large females from 
Candlestick point area. 

• Sex ratio more skewed in SF Bay towards females. 
• The incubating juveniles from SF Bay were further developed than those of 

pregnant females from Big River. 
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• Big River was colder than SF Bay 
 
There was some discussion whether Big River was an appropriate reference site.  Dr. 
Spies indicated that he did not think it was adversely impacted by external contamination 
such as vineyards.  Several people suggested other sites such as Elkhorn Slough but it 
was noted that this area is contaminated with legacy pesticides such as DDT.  Karen 
Taberski recommended Drakes Bay. 
 
Proposed Add-on Studies for 2005
Dr. Spies proposed several additional studies that could be undertaken in 2005 including: 
 

• Sampling more San Francisco Bay sites for sex ratios of local fish. 
• Determining sex ratios of incubating juveniles from each area. 
• Sampling warmer water “control” site. 
• Collecting POCIS/SPMD samples for 2006 experimental work. 
• Setting up “culture” of shiners at Bodega Marine Laboratory to see if they will 

breed in captivity. Step to full life-cycle experimentation. 
 
Discussion
Dr. Schlenk strongly supported setting up a culture of shiners at Bodega.  There were 
some questions as to whether shiners were sexually dimorphic.  Bob Spies thought that 
they can identify males and females.  Dan Schlenk noted that sexual precociousness was 
seen in Bay starry flounder and asked whether this is also happening with surfperch.   
There was a discussion about whether Dr. Spies should look at otoliths.  Dr. Spies noted 
that Gary Cherr has developed a general antibody for vitellogenin that he thinks will 
work for surfperch.   
 
4.0  Presentation of Research on Cormorants 
Jay Davis summarized the research that has been conducted to date on cormorants.  He 
noted that cormorant eggs are good indicators of regional contamination and that 
CISNET and CalFed had conducted studies on cormorants.  EEPS funded the collection 
of eggs in 2002 and 2004.  In 2002, two composites (10 eggs/composite) from three sites 
were analyzed.  In 2003, two composites (10 eggs/composite) from two sites were 
collected.  Wheeler Island was not sampled in 2004. 
 
Summary of EEPS Research to Date
Dr. Davis briefly summarized the EEPS research through a series of graphs.  Based on 
the graphs, he made the following observations: 

a. Increase in PCBs from 1999-2004.  The reasons for this increase 
are not known. 

b. Cormorants are probably at the low end of the threshold for 
reproductive effects. 

c. PCBs were high at the Richmond Bridge site for all years – 
expected to see high PCBs at Don Edwards (South Bay) but did 
not observe this. 
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d. DDTs were high at Wheeler Island in 2002.  This might be 
expected because this site is closer to the Central Valley. 

e. PBDEs were also high at Wheeler Island.  South Bay 
concentrations were low.  

f. The 2004 PBDE concentrations at Richmond Bridge were lower 
than 2002 concentrations for the same site. 

g. Hg is fairly constant at Richmond Bridge.  Don Edwards had high 
concentrations.  Cormorants are not as sensitive to Hg as some 
other species.  Unsure if cormorants are at the thresholds for 
effects for Hg. 

h. Other analytes analyzed include Se, dioxins and emerging 
contaminants (musks, nonylphenol, TPP and phthalates). 

Discussion
Michael Fry asked whether egg shell thickness had been measured. The study results are 
in the range of expected effects levels.  DDE threshold is 4-6 ppm for decreased 
thickness.  Egg shell thickness was not measured in the study. 
 
There is a lot of temporal/spatial variation in the data.  Rainfall, delta outflow and 
sediment transport can affect the variability.  A box model may help in understanding 
sources of contaminants. 
 
Dan Schlenk stated that the effects range for phthalates will probably decrease in the near 
future.  Dr. Schlenk stated that mammalian toxicity data are being revised for phthalates.  
It was noted that there is considerable difficulty in analyzing phthalates due to the 
ubiquitous presence of phthalates.  There has been blank contamination in the water and 
bivalve data for the RMP. 
 
Nonylphenol is a known inhibitor of electron transport.  Dr. David Eppel at Stanford is 
conducting research on biota and nonylphenol. 
 
Proposed research:
Jay Davis proposed moving the cormorants into the Status & Trends program.  This 
would need to be approved by the TRC; however, it would free up some additional 
funding in EEPS.   The frequency of sampling would need to be determined.   Dr. Davis 
also recommended that the perfluorinated compounds (PFOS) be included in next round 
of sampling. 
 

6.0 Presentation of Proposal for Clapper Rails 
Letitia Grenier presented proposals for clapper rails.  She noted that to date there has 
been no EEPS research.  USFWS conducted a study of the impacts of mercury on mallard 
ducks.  The 0.5 ppm fww mercury threshold for effects in mallards is probably too high 
for clapper rails.  Clapper rails are more sensitive to mercury and may be at the threshold 
for reproductive effects.  Dr. Grenier indicated that there was some concern at the 
previous meeting about pre-contamination in the Heinz Hg injection work on clapper’s 
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(eggs were collected below a known Hg source) but Heinz tested a subset of eggs and 
found that Hg was low.   
 

a. Clappers have low populations and hatching success is low (70 percent). 
b. Proposals: 
 

i. Piggyback on Steve Schwarzbach’s Hg in feathers retrospective.  
EEPS could pay for MeHg analysis.  This study could relate Hg 
trends to human activity.  Feathers are available from 1880-1980s; 
the 1880’s feathers contain very high concentrations. 

ii. Field study of trophic ecology and mercury exposure.  This would 
be a collaboration between spartina eradication project and 
USFWS/USGS.  This study could involve isotope diet work 
(carbon and nitrogen through UC-Berkeley and sulfur through 
USGS – Stanford also does isotope work (C and N)).  The study 
would involve using  radiotelemetry to look at habitat use, looking 
at diet/food webs using behavior and isotopes and looking at Hg 
exposure.  This study would need money for scoping (~$10k) to 
see if the project is feasible.  There are permitting issues and the 
project would require getting all the agencies on board. 

c. Discussion: 
i. Michael Fry recommended looking at lead in feathers as well 

mercury – feathers could be contaminated through museum 
preservation.  It is possible to do isotope analysis to discern 
contamination from deposition by birds.  The project is limited to 
three feathers per bird.  There may not be enough material to look 
at lead.  Don Smith is looking at lead in California condors. 

ii. Is the feather project important to future monitoring?  It would 
provide a history of Hg contamination and concentrations in 
clappers but not necessarily helpful to current status of Hg 
contamination. 

 
7. Presentation of Proposal for Sediment Effects Indicators, followed by Group 

Discussion (Sarah Lowe) 
Sarah Lowe presented a brief summary of the research that has been conducted to 
date on sediment effect indicators. 
 

a. Research to date: 
i. 60% of RMP sediment samples tested were found to be toxic to at 

least 1 species. 
ii. There was significant toxicity to Eohaustorius and no/low toxicity 

to Ampelisca in a side-by-side study. 
iii. Sediment quality guidelines using aquatic life, fish/wildlife and 

human health as indicators of sediment quality.  Guidelines are 
weighted more heavily to aquatic life parameters. 
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b. Proposed Research 
i. Lab/field experiments to validate effects thresholds as determined 

by the SQO data analysis. 
ii. Review of 1999/2003 benthic archives 

c. Discussion 
i. Has the issue of separating out effects of contaminants/fine 

sediments and high organic carbon been resolved?  
ii. How are the Bay sediment quality objectives (SQOs) aligning with 

the WA State approach?  They are not aligned – SQO is using a 
more conservative approach. 

iii. Karen Taberski stated that gradient studies in the past have not 
been very helpful – trends, effects and exposure need to be the 
main focus. 

 
8. New item – Small Fish Pilot Study (Letitia Grenier) 
Letitia Grenier gave a brief presentation on a proposal to study small fish in the Bay.  
This proposal was brought earlier to the attention of the TRC; however, no funding 
was available for additional pilot and special studies.  
 
Rationale: 

i. Approximately $500,000/year is spent on pilot studies within RMP 
– EEPS receives $200,000 of this funding.  There is a selection 
procedure for the remaining funds. 

ii. Small fish are an excellent indicator of temporal and spatial 
contaminant trends.  Because small fish respond rapidly and tend 
to not be particularly mobile, they are good spatial indicators.  
Transplanted bivalves are not as effective in monitoring for Hg.  
The RMP sport fish sampling is related to human health and 
therefore trends are not often clear. 

iii. CalFed Hg strategy is to look at small fish as a monitoring tool for 
wetland restoration projects.  Restoration projects have the 
potential to increase Hg methylation and therefore increase the 
concentrations of Hg in wildlife. 

iv. This study would be useful for implementing the TMDL. 
v. Small fish provide an index of Hg concentrations in wildlife prey. 

 
Proposal: 

Small fish comprised of benthic and pelagic species would be sampled 
yearly.  The project would include approximately 30 sampling locations, sampling 
from the South Bay into the Delta.  The cost would be approximately $175,000 
for individual samples or $65,000 for composites (1 comp/site). 

 

Discussion 
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There was some concern over the cost of program and whether it could be 
lowered.  Letitia Grenier will look into reducing the cost through increasing the 
number of composites or reducing the number of sampling sites. 

 
9.0 Decision:  Studies for 2005 and Discussion of Studies for 2006 and 
Beyond 

 
There needs to be a balance between regulatory and research needs as well as a 
balance between exposure and effects taken into account when deciding about 
funding EEPS projects. 

 
At the end of the EEPS, it is expected that we have developed a tool box from 
which we can pick and choose indicators that will provide information as to the 
extent of exposure and effects in Bay wildlife. 

 
Priorities of the Regional Board are fish effects, small fish pilot study, PBDE 
endpoint, birds. 

 
A separate attachment of priority projects and dollar amounts identified by the 
panel has been provided. 
 
10.0      Wrap-up and Adjournment 
A meeting will be scheduled for Fall of 2005.  The meeting was adjourned at 3:00 
pm. 

 


