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Project goals

• Spatial survey of radon (a groundwater indicator) 

• Estimate coastal residence time using radium isotope 
ratios

• Characterize discharging groundwater chemistry

• Estimate SGD and associated nutrient subsidies to the 
coastal ocean

• Assess variability in SGD between rainy and dry seasons

• Look at nitrogen sources with isotopes

• Investigate role of seagrasses in combatting ocean 
acidification and sewage pollution

Submarine groundwater discharge (SGD)

Image from usgs.gov

How does SGD affect the coastal ocean?

• Another hydrological 
connection between land 
and sea

• Freshwater

• Nutrients

• Metals

• Sewage pollution
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More groundwater input

Kona Coast of Hawai`i: No rivers 
or streams, high SGD

From Knee et al. 2010

Measuring SGD with natural tracers

• Radium (Ra) and Radon 
(Rn)

• Incorporated into mass 
balance models

• Naturally enriched in most 
discharging groundwater

• Half lives 3 d – 1600 y

• Can be used as “natural 
clocks” to constrain coastal 
mixing rates

From Knee et al. 2008

Calculating SGD with a box model 

From Knee and Paytan 2011
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Measuring Ra and Rn in the coastal 
ocean and groundwater

SGD can be especially important on islands

from Knee et al. 2016

Using isotopes to trace nitrogen sources

Caulerpa
Enahalus
Halimeda
Padina
Turbinaria

Surface water
Ground water

Potential of seagrasses to mitigate 
pollution

• Protect against ocean 
acidification by removing 
CO2 from the water
• pH vs. seagrass presence

• Filter out fecal bacteria and 
pathogens
• Concentrations of 

Enterococcus in water, 
sediment and on seagrasses
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Thank you!
Contact me at knee@american.edu


