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How do tidal and seasonal oscillations of GDE water levels and salinity affect the biota of the
immediate offshore habitats?

The island mass effect (first documented 60 years ago), is a near ubiquitous feature among 
majority of coral reef ecosystems (Gove, 2016). Near islands hotspots of phytoplankton biomass are 
found throughout the upper water column. The strength of the island mass effect is governed by 
geology, reef, bathymetry, and human impacts (human-derived nutrient input) (Gove, 2016). Gove 
found that islands increase nearshore phytoplankton biomass up to 86%, providing basal energy to 
higher trophic levels and subsistence based human populations. Submarine Groundwater Discharge 
(SGD) is likely to make a strong contribution to the island mass effect.

While effects of terrestrial runoff on marine ecosystems are widely characterized, relatively 
little is known about the interaction between SGD and nearshore marine communities. SGD is an 
important source of N to coastal ecosystems regardless of human impact (Amato 2016). This is 
especially true for tropical oligotrophic regions (such as Kaloko-Honokōhau). Where nutrient loading 
to coastal waters via SGD has increased through anthropogenic activities it has been linked to 
macroalgal blooms and shifts in biolocal communities, phytoplankton blooms, and eutrophication 
worldwide (Amato 2016). 

Our native species are likely to have adaptations to natural conditions of SGD with tidal and 
seasonal variation. In oceanic islands coastal nutrient, salinity, and pH dynamics are influenced by 
SGD. The tidal influence on SGD results in diurnal variation from SGD to oceanic conditions of these 
factors where plumes occur. At the coastline-ocean interface marine plants and phytoplankton are the 
primary organisms that convert nutrients into biomass. Thus, their physiological capacity to capture 
nutrients while tolerating diurnal changes in salinity, pH, and temperature determines nutrient 
availability to the ecosystem. Marine plants have characteristic, species specific salinity tolerance 
ranges that are typically associated with habitat traits (Biebl, 1952), yet these tolerance ranges have not 
been characterized for Hawaiʻi’s SGD tolerant fauna. 

Johnson and Weigner have found some correlation between Phytoplankton productivity and 
respiration and SGD, as well as seasonal variation at Kaloko- Honokōhau (2014). Couch et all. 
examined coral health and disease at Kaloko- Honokōhau and found mild seasonality in algal 
overgrowth, while lack of seasonal disease in corals was attributed to regular flushing from wave 
activity and exposure to deep ocean waters (2014). Individual species and community responses to 
diurnal and seasonal changes in SGD influence must be better understood in order to predict ecosystem
response to SGD changes resulting from pollution, overpumping, sea level rise, or other factors. 

Currently, SGD characterization studies greatly outnumber studies examining biological 
response to SGD. If at least one link to biology were included in every SGD characterization we will 
move more rapidly towards understanding these connections. More ecosystem wide surveys that 
examine response across biological groups alongside SGD variation and chemistry are also needed in 
order to understand these diverse SGD dependent ecosystems. Amato has conducted such a study on a 
highly impacted ecosystem in Kīhei, on Maui(2016). Kaloko- Honokōhau presents a chance to study a 
comparable system (nearby injection well, strong influence by SGD) before impacts become as drastic. 
By studying the state of Kaloko Honokōhau now we have a chance to 1). describe the state of a 
healthier ecosystem, 2). Use research results to improve watershed management and prevent marine 
ecosystem impacts, 3). Show that the Kona community can tackle the challenge of sewage treatment 
and growing populations while maintaining coral reef health, 4). provide an example for communities 
across the pacific and worldwide. 


