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The South Baylands Mercury Project 
answered questions for managers about 
mercury issues related to restoring Pond A8.
The South Baylands Mercury Project has been a collaborative effort of 

the San Francisco Estuary Institute (SFEI), United States Geological 
Survey (USGS), and the Santa Clara Valley Water District (SCVWD) 
to compare mercury (Hg) concentrations in habitats and food webs 
that represent alternative restoration endpoints for Pond A8 of the 
South Bay Salt Pond Restoration Project (SBSPRP). 

Hg becomes a problem when it accumulates in the food web to con-
centrations that could cause deleterious effects for people and 
wildlife.  An important aspect of the Hg problem is that neither el-
emental mercury (Hg0) nor total mercury (THg) are the primary cul-
prits.  Rather, methylmercury (MeHg) is the toxic form of Hg that 
most readily bioaccumulates. The processes that govern MeHg pro-
duction and its concentration in various matrices are highly vari-
able across a wide range of spatial and temporal scales. Previous 
work has shown that some types of wetlands may be sites of el-
evated MeHg production, and consequently, there is a concern that 
the planned restoration of salt ponds to tidal marsh in South San 
Francisco Bay may increase the amount of MeHg that accumulates 
in the local food web.

This study answered four main questions raised by the Project Man-
agement Team in its effort to prevent Pond A8 and other SBSPRP 
activities from increasing the risk of Hg bioaccumulation 
in the San Francisco Bay ecosystem:
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Continued Monitoring is Needed
The risk of Hg accumulation in the food webs of wildlife and people of 
South Bay warrants a program of Hg monitoring and research that 
focuses on defining the thresholds of Hg concentration that signify 
unacceptable risk and monitoring the risk relative to these thresholds. 
This study provides the baseline measures of condition that could 
serve as a foundation for the monitoring program that is needed. 
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How should the 
Hg problem be 

assessed for Pond A8, 
Alviso Slough, and the 

greater SBSPRP?

Question

1 Would erosion 
of Alviso Slough 

related to breaching 
the Pond A8 levee 

increase the 
Hg problem? 

Question

2

Biosentinel species were used to 
compare management choices 
and restoration endpoints, and to 
provide a pre-restoration baseline 
for mercury condition in these 
habitats. Longjaw mudsucker and 
threespine stickleback were 
sampled to represent methylmer-
cury bioaccumulation in marsh 
channels and salt pond benthos 
and water-column; brine flies 
(Ephydra spp.) were sampled to 
represent marsh pannes and salt 
pond margins; and Song Spar-
rows were sampled to represent 
the marsh plain.

The problem should be assessed by 
measuring Hg concentrations in wildlife 
species (Hg biosentinels) indicative of ecosystem and 
habitat endpoints of the SBSPRP (FIGURES 1 AND 2). 
Concentrations in these biosentinels can then be compared 
to known thresholds of deleterious biological and ecological 
effects and to ambient concentrations in the region.

There was a strong correlation between MeHg in the marsh 
plain sediment and THg in Song Sparrow blood (FIGURE 3). A 
novel conclusion of this study is that Song Sparrows appear 
to be especially useful for assessing Hg bioaccumulation in 
tidal marsh plains.

Song Sparrows were good indicators of methlymer-
cury conditions on the marsh plain, with THg con-
centrations in sparrow blood strongly related to 
percent MeHg in sediment sampled at the same 
time from the same locations (n = 20, r2 = 0.50, p 
< 0.05). Red dot indicates an outlier from a marsh 
near Foster City not included in the regression.

 

Does the risk 
of a Hg problem 
differ between 

characteristic types 
of habitat for 
Pond A8 and 

Alviso Slough? 

Question

3

Box and whisker plots of sediment 
and surface water methylmercury 

(MeHg) in the five areas sampled be-
tween May 2007 and May 2008. The 
number of observations for each cat-
egory is given in [#]. MeHg levels are 
higher in Pond A8 than nearby marsh 

or salt ponds for both matrices.

 

Brine Flies (Ephydra spp.) had higher MeHg concentrations in 
Pond A8 than in the nearby Alviso Slough fringing marsh. This 
marsh provides the best available indicator of post-restoration 
conditions because of its proximity to Pond A8.  These results, and 
similar results for longjaw mudsucker, suggest that restoration of 
Pond A8 to tidal marsh will not increase methylmercury bioaccu-
mulation in the local food web in the long-term. 
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Yes. This study regards Pond A8 and the fringing tidal marsh 
in Alviso Slough as separate ecosystems with distinctive habitats.  

Pond A8 consists of habitats – benthic, water-column, and shoreline – 
that are not subject to tidal action. Tidal marsh consists of the vegetated 

marsh plain, marsh pannes, and marsh channels that dewater at low tide. 
The main channel along Alviso Slough is a largely inter-tidal slough that 

conveys water to and from the fringing marsh. In this study, Pond A8 habitats, as 
measured in sediment and water (FIGURE 5), and their biosentinels (FIGURE 6) had 

higher MeHg concentrations than the tidal habitats and their biosentinels.
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The answer is maybe. There are layers 
of sediment with relatively high concentrations of 
THg buried beneath Alviso Slough that could be 
exhumed by tidal scour downstream of levee breaches. 
This scour could increase the amount of Hg(II) that is 
available for MeHg production and uptake into the food 
web, at least in the short-term. The risk for enhanced MeHg 
production would initially increase within Alviso Slough and 
Pond A8. However, the time period of increased risk and where it 
would occur is largely unknown. Eventually the remobilized sediment 
would mix with other sediment, be dispersed by the tides, and proceed 
through various fates of deposition, burial or further transport. 

More information on mercury depth profiles 
and the effect of remobilizing sediment on reac-

tive mercury concentrations in Alviso Slough 
can be found in the USGS open file report 

“Legacy Mercury in Alviso Slough, South San 
Francisco Bay, California: Concentration, Specia-

tion and Mobility.”

U.S. Department of the Interior
U.S. Geological Survey

Open-File Report 2007-1240

Legacy Mercury in Alviso Slough, South San Francisco Bay, 
California: Concentration, Speciation and Mobility 

Question

4

The answer is probably not. All data indicate that the conversion of Pond A8 to fully tidal 
marsh as exists along Alviso Slough adjacent to Pond A8 would lessen the risk of a Hg problem within 
the A8 footprint (FIGURES 7-10).  The restored tidal marsh would likely produce less labile organic 
matter than what is currently produced in Pond A8, providing less fuel for methylating bacteria, and 
leading to less MeHg production.  Concentrations of THg and MeHg in biosentinels from the current 
Alviso Slough tidal marshes are the same as concentrations in biosentinels from ambient South Bay 
marshes (FIGURES 8-10). Therefore, tidal marsh restoration along Alviso Slough would probably not 
result in unusually high MeHg concentrations in tidal marsh food webs. The one caveat to this 
conclusion is the potential for increased MeHg production as a result of significant sediment 
mobilization within Alviso Slough, as discussed in Question 2.

The answer to this question might be different for other managed ponds.  Pond A8 had the worst Hg 
condition in the biosentinels of any of the SBSPRP ponds studied (FIGURES 8-10).  Therefore, whether 
the conversion to tidal marsh of other ponds that have less MeHg in the food web might improve or 
worsen a Hg problem within their existing footprint or within the greater South Bay will depend on the 
particulars of those ponds. However, as a general conclusion, ponds that currently experience very high 
rates of primary production would likely benefit (in terms of lowering current MeHg concentrations) 
from being opened up to tidal flushing.

Would 
conversion of 

Pond A8 to tidal marsh 
unacceptably worsen 

the Hg problem in 
the Pond A8 

footprint,
Alviso Slough, 
or South Bay? Total mercury concentra-

tions in fish were similar in 
salt ponds and marsh chan-
nels for both water-column 
and benthic species 
(threespine stickleback and 
longjaw mudsucker). 

Total mercury concentrations in fish (longjaw mudsucker) col-
lected in South Bay salt ponds and tidal marshes. Pond A8 fish 
showed the highest THg bioaccumulation among all the salt 
ponds. Conversely, Alviso Slough marsh channels were not excep-
tionally high in food-web mercury; a cumulative distribution 
function of THg concentrations in mudsucker showed twenty per-
cent (20%) of the ambient marsh area sampled had higher mer-
cury than Alviso Slough marsh.  

South San Francisco Bay Habitat Map
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Biosentinel species with high habi-
tat specificity were chosen, in 

order to represent marsh and 
salt pond habitats that might 

have different methylmer-
cury production and 

uptake into the food 
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 Total mercury concentrations in Song Sparrow sampled in South Bay tidal marshes. Similar to 
the result for marsh channels (Fig. 8), Song Sparrow data showed that mercury bioaccumulation 

in the food web of the tidal marsh plain in Alviso Slough was typical of other marshes in South 
Bay; a cumulative distribution function of total mercury in sparrow blood showed eighty-percent 

(80%) of the marsh area sampled in South Bay had a poorer mercury condition in the marsh 
plain food web than what was observed in Alviso Slough fringing marsh.
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Methylmercury concentrations in brine 
flies (Ephydra) collected in South Bay 
salt ponds and tidal marshes. Of all the 
salt ponds, Pond A8 exhibited the worst 
mercury condition for the pond margin 
habitat, based on the cumulative distri-
bution function of 2007 and 2008 data. 
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