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ABSTRACT   
 For many years, we have been making use of the Hawaiian Islands 
as models for understanding how soils and ecosystems develop and func-
tion.  Results of this research show that the properties of soils exhibit sharp 
thresholds in both space and time, places where soil properties change 
abruptly with a small additional change in forcing. We have identified three 
major thresholds in Hawaiian soils – one associated with the accumulation 
of carbonate in dry soils, a second associated with the depletion of primary 
minerals in the rooting zone, and a third associated with iron reduction and 
phosphorus mobility.  
 Islands also can be useful systems for understanding human-land 
interactions. The Polynesian Islands are particularly valuable; they were 
colonized relatively recently by a single dynamic culture, they developed 
distinctive cultures on the very different islands of Polynesia, and these cul-
tures faced the challenges of making a transition to sustainability in isola-
tion, dependent almost entirely on their own resources. We show that 
intensive Hawaiian agriculture in rain-fed areas developed in one particular 
soil domain, the region between the carbonate threshold and the mineral 
depletion threshold. That domain is distributed unevenly across the Hawai-
ian Archipelago, shaping the potential pathways of agricultural intensifica-
tion on different islands and so contributing to patterns of human-land inter-
action and the development of social and cultural complexity within Hawaii.  
We are now extending this analysis to other Polynesian islands.
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