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Farmington Bay

Study Area
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Why is Farmington 
Bay important?

• Nodularia also found in 
the Baltic Sea and in 
Australia in coastal 
estuaries

•Western Hemisphere 
Shorebird Reserve 
Network (WHSRN)
•Millions of birds 
migrating along flyway
•American Avocets
•Wilson’s Phalaropes
•Wintering Bald Eagles
•Brown ducks
•Hunting and bird 
watching
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Previous work

• Cyanotoxins
• Cyanobacteria
• Salinity bioassays
• Chlorophyll a

• Nutrients
• Deep brine
• Wetlands
• Hydrology 
• Causeway
• Birds
• Aquatic life
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Study Objectives
Extend our knowledge of conditions across the bay, based on 

knowledge of cyanobacteria and cyanotoxins from previous studies.

Are there high concentrations of toxic cyanobacteria and nutrients in 
the bay?

How does salinity relate to phytoplankton?

Important to understand if there are any issues with cyanotoxins and 
wildlife or their aquatic food chain 

(UDWQ beneficial uses)
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Study Objectives
Hypothesis 1:

Salinity is a key driver of ecosystem structure in 
phytoplankton

Hypothesis 2:
High levels of nutrients in Farmington Bay 
stimulate the growth of cyanobacteria to 

extreme levels
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South to North Transect
2012‐2013

Salt Lake City
Major Urban Area
Several Nutrient 

Inputs
Other 

Human 
Inputs
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Methods

• Field surveys for physical parameter 
measurement and grab sample collection

• Lab analyses of nutrients, isotopes of C and N, 
pigments, and metals

• Phytoplankton and cyanobacteria counts
• Zooplankton identification and counts
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Hypothesis 1:
Salinity gradient 

dominates 
ecology
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Phycocyanin, 
a pigment 
specific to 

cyanobacteria, 
is a correlate 
of the toxin 
Nodularin 

y = 0.58x1.53
R² = 0.84
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Bioassay 
methods

• Nutrient addition 
• Salinity change 

Nutrient Addition Bioassay (June 3 to June 7, 2013) Four days
Station Salinity N P N and P control
Station 1 3 g L-1 ¤ ¤ ¤ ¤
Station 5 16 g L-1 ¤ ¤ ¤ ¤
Station 9 37 g L-1 ¤ ¤ ¤ ¤

Salinity Bioassay (June 28 to July 3, 2013) Eight days
Station 5 16 g L-1 ¤ ¤
Station 5 26 g L-1 ¤
Station 5 37 g L-1 ¤
Station 5 48 g L-1 ¤
Station 5 59 g L-1 ¤
Nutrient Addition Bioassay (June 28 to July 3, 2013) Eight days
Station 5 16 g L-1 ¤ ¤ ¤ ¤
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June 28 salinity bioassay (day 8)
Station 5 

Sum Sq = 162801 F-value = 102.7 
p-value = 5.59e-10 ***
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Sum Sq = 67.98F-value = 50.79
p-value = 4.47e-8 ***
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Sum Sq = 16.700  F-value = 91.392 
P-value = 1.63e-07 *** Sum Sq =10.117   F-value=  53.18 

p-value = 0.00111 **
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June 28, 2013 nutrient bioassay results (day 8)
Station 5
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June 3, 2013 nutrient bioassay results (day 4)
Stations 1, 5, and 9



Conclusions  
• Toxic cyanobacterial and other algal densities 
are extreme in Farmington Bay

• High levels of total nitrogen is correlated with 
high levels of Nodularia and cyanotoxin, but 
total phosphorus is not

• Nodularia spumigena dominates the 
phytoplankton biomass at times

• Salinity may play a role in governing growth
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Questions?
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