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A continuously-cored test hole was drilled over one conductive feature to define the 

local hydrologic conditions and to confirm the presence of thermal activity at depth.  

A sequence of shallow perched aquifers, at local-ambient temperatures, were 

encountered,  but were underlain by the regional water table showing considerably 

higher temperatures that increased with depth.  At TD, temperatures exceed 140 ̊C 

and the lower 700 m of the hole showed a temperature gradient of ~165 ̊C/km. 

Recovered core showed fracture patterns consistent with high horizontal stresses 

as well as recovered occasional dike rock. 

AMT and MT surveys conducted across the Humu’ula Saddle of 

Hawaii Island in 2007  indicated the presence of high elevation 

groundwater within a broad section of the Saddle region . 

Flinders, et al., 2013 

Conclusions  
1. Intrusive complexes associated with Hawaii’s volcanism may be far more 

extensive, and are distributed more broadly, than has been previously 

recognized.   

2. Drilling and MT data indicate that the associated dike systems represent a 

significant  and largely unexplored, geothermal resource.   

3. The central location of these hydrothermal systems suggests that the fluid 

chemistry and evolution of these systems may be quite different from the 

known geothermal resource in lower Puna on Kilauea’s eastern flank.. 

Deeper rocks showed progressive secondary mineralization with depth that was dominated 

by clay and zeolite deposition. Analysis of the clay suite is currently underway by N. Lautze. 

 

Fluid chemistry at 300 m depth in the regional aquifer was generally dilute and the Na-K and 

Na-K-Ca geothermometers yielded apparent equilibrium temperatures in the range of 250 ̊C  

to 260 ̊C.  Analysis of deeper fluids and their geothermometer results are underway.  Acknowledgements: Funding for this work was provided by Army Garrison Hawaii, 

and Pacific Command through the Cooperative Ecosystems Study Unit, and by the 

Office of Naval Research through the APRISES (Asia Pacific Research Initiative for 

Sustainable Energy Systems) Program. 

Cross section and plan views of resistivity suggested that 

conductive formations, associated with an elevated water table 

could extend from Mauna Kea’s eastern flank to the west and south 

where Mauna Loa encroaches onto the older Mauna Kea slope. 

The high horizontal stress field and 

evidence for diking are consistent 

with recent gravity modeling that  

has suggested that Hawaii Island’s 

volcanoes are accompanied by 

much broader and extensive dike 

complexes than have been 

previously recognized.   

 

The Flinders’ et al. (2013) model of 

Hawaii Island suggests that 

significant intrusive activity has 

occurred through the central core 

of the island that may serve as a 

significant geothermal resource 

area. 

Preliminary analysis of additional follow-up MT surveys, have provided further 

support for the presence of both diking and a substantial thermal resource showing 

low-resistivity anomalies at and below sea level beneath the Saddle region.  More 

detailed analysis of these data  is underway and we are collecting additional MT 

survey data to the north of Mauna Kea, in the Waimea region, to determine whether 

there is evidence for both an elevated water table as well as thermal activity within 

that region as well. 


