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Microbes are important and often overlooked members of the wai ʻopae and loko iʻa biota.  

-Microbes account for more than 90% of biomass in the ocean, produce ~50% of the oxygen on Earth, 
and play crucial roles in mediating the biogeochemical cycling of elements such as carbon, 
nitrogen, oxygen, iron, phosphorus and sulfur.  

-Design and traditional management of these engineered GDE promoted primary productivity 
(Kikiloi, 2003; Kamakau, 1964). 

-Biodiversity and productivity of these ecosystems are supported by a diversity of microorganisms 
functioning at the base of the food web (Dalton, 2013).   

 
Limited data exists on microbial communities in wai ʻopae and loko iʻa 

- Most of what is known about the microbial communities in anchialine habitats is based on 
morphological identification (Maciolek, 1986; Bailey-Brock, 1993) and majority in Hawaii from 
unique microbial communities growing as a distinctive orange laminated crust in certain regions of 
Maui and Hawaii (Wong, 1975, UH Masters Thesis).  

- Anchialine ponds in Puakō that show high levels of enterococci (a bacterial indicator for sewage) 
suggesting high levels of sewage pollution in the Puakō community (Kim et al, 2014, Final Report 
for Puakō Community Association) - but they only tested specifically for these organisms 

- Data from anchialine ponds at Anaehoomalu Resort - focused on photosynthetic communities only - 
suggest that phytoplankton outcome cyanobacteria, and the photosynthetic community is directly 
related to chlorophyll composition (Chamberlain, et. al, 2014, FEMS). 

-A recent study by Hoffman (2016) shows that ponds have unique microbial communities, 
and multiple categorical and continuous environmental factors, including site, watershed, salinity, 
and DOC, were significant drivers for these patterns. She suggests that future efforts aiming to 
preserve the Hawaiian anchialine ecosystem should take into account the unique Bacteria and 
micro-Eukarya diversity within them as conservation plans are considered and developed.	

 
Habitat variability has huge impact on the microbial communities.  

-Urban development has caused major alterations in watershed irrigation and drainage, and increased 
nutrient and organic carbon loading from terrestrial and anthropogenic inputs which  cause 
significant shifts in microbial communities and higher prevelancy of pathogens. 

-Tidal and seasonal fluctuations impact salinity -the strongest factor in driving microbial community 
structure (Hoffman, 2016) 

-Introduced organisms such invasive shrimp or  mosquitofish cause alterations in both the behavior and 
abundance of H. rubra which alters foraging behavior (Capps et. al, 2009), leading to subsequent 
shifts in benthic microbial communities. 

-Environmental perturbations such as storms, which dramatically shift the biogeochemistry of the pond 
by decreasing salinity and increasing turbidity, significantly shift bacterial and archaeal community 
structure, increase diversity and enhance the biogeochemical contribution of particle-attached 
microbial assemblage to bulk biological processes. Significant physico-chemical disturbances 
can alter community succession processes influencing trophic interactions and shift predator-
prey dynamics.  

- Data suggests the microbial recovery time after a large ecosystem disturbance back to a core 
microbiome  may be longer than it takes the physico-chemical environment to recover. This lag in 
recovery time – if the microbial community recovers at all - may cause cascading effects up the 
trophic chain that are decoupled from physico-chemical parameters after large disturbance. 

 
No study to date has correlated the composition of microbes to the health of higher trophic 

species in wai ʻopae or loko iʻa. 


