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Figure 1. Average Methane Production at Study Sites

Natural wetland systems produce a significant portion of global 
methane emissions.  Methane is a trace gas comprising less than 0.1% 
of the atmosphere, but it is disproportionally responsible for the global 
warming effect. Natural wetland systems store large amounts of carbon.  
However, the production of methane from these systems can reduce or 
mitigate the effect of wetlands’ carbon storage capacity.  

Here we investigated the rates of methane flux in two coastal 
wetlands near San Diego – the Tijuana River National Estuarine 
Research Reserve, and the Torrey Pines State Park Estuary. To 
elucidate which factors regulate methane gas production, we measured  
salinity, pH, temperature, redox potential, soil nitrogen content, and 
dissolved organic carbon.  In this study it was found that both wetland 
systems were potential sources of methane.  The level of salinity 
measured was correlated with methane flux.  Thus, brackish sites had 
higher methane emissions than salty sites .
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Summary

•Torrey Pines and Tijuana River Estuary wetlands are potentially large sources 
of methane
•Salinity levels may dictate different levels of methane flux observed
•Sulfate reduction is more favorable than carbon dioxide reduction
•Sulfate typically acts as an inhibitor of methanogenesis 
•This results in higher methane production in lower salinity conditions
•There was no correlation between methane production and ammonia 
concentrations
•Nitrate/Nitrite was undetectable in almost all samples due to the  highly 
reduced environment 

Future Research Questions:
What is the relative importance of physical, chemical, and biological factors on 
the regulation of greenhouse gas flux?   
How do seasonal pollution events impact the rates of methane and nitrous 
oxide flux?  
What is the active role of coastal plants in methane and nitrous oxide 
emissions?  

Site characteristics and sample collection
Site Description 
Torrey Pines Estuary
•Salt Marsh
•Year round fresh water from residential runoff
•Has both brackish and salty sites
The Tijuana Estuary
•Salt Marsh
•Seasonal winter rains reduce salinity 

Gas Sample Collection

•Static chambers were utilized 
•Equipped with battery powered fan, 
equilibration    port, and a rubber septum  
•Gas samples were collected with a syringe
•Samples stored in evacuated tubes 
•Samples analyzed in the lab on the same day

Probe Measurements

•Salinity, redox potential, dissolved oxygen, pH, 
and temperature was measured with Orion 
Probes
•Measurements taken in standing water, 5cm, 
and 10cm soil depth
•Soil water and soil samples were collected for 
laboratory analysis

Methane measurements
•Gas samples were analyzed 
with gas chromatograph 
equipped with an FID 
detector
•Concentrations were 
determined by fitting results 
to a standard curve created 
with a methane standard 
(1500 ppb)
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Figure 2. Methane Production vs. Water Salinity

Soil/water measurements
•Soil samples were extracted with 2M KCL buffer
•Supernatant analyzed with a U.V. spectrometer
•Soil  nitrite, nitrate, and ammonia concentrations were determined 
•Soil water samples were analyzed for dissolved organic carbon

Figure 3. Methane Production vs. Redox Potential

Figure 4. Methane Production vs. Ammonia Concentration

Methane Flux Calculation (per site)

*Brackish Site #1 was above the 
water table (while all other sites 
were below it)


