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A continuously-cored test hole was drilled to confirm groundwater elevations and to 

define structural controls on groundwater flow near the geophysical survey line.  
AMT and MT surveys conducted across the Humu’ula Saddle of 

Hawaii Island in 2007  indicated the presence of high elevation 

groundwater beneath the region. 

Groundwater conditions were remarkably different from expected: an initial (thin) water table 

was encountered at 1800 m amsl; more substantial saturated zones were encountered at 

~1750 m amsl, that extended over an interval of >160 m, and below that aquifer were several 

intervals of saturated and unsaturated formation to ~1400 m amsl where continuous 

saturation was found to the total depth of the hole at 183 m amsl.  

The perched aquifers are associated with thin, clay-rich layers and the presence of 

high temperature secondary minerals suggests an association with volcano/glacial 

interactions.  Although not inconsistent with conventional models of Hawaii hydrology, 

the frequency and apparent extent of the perched aquifers is greater than has 

generally been expected. 

The continuous aquifer standing 

at 1400 m amsl is more 

problematic.  Greater 

compaction of deep units was 

initially thought to be supporting 

the high level water.  New 

gravity modeling suggests, 

however, that a broad dike 

complex extends through the 

“spine” of Hawaii Island. Dike 

contacts and disked core, 

consistent with high horizontal 

stresses in the region, supports 

this hypothesis as does hydro-

thermal mineralization and high 

thermal gradients at depth.  

Cross section and plan views of resistivity suggested that broadly-

distributed groundwater reaches elevations of  more than1 km 

above sea level Flinders, et al., 2013 

Conclusions  
1. The internal structure of Hawaii’s volcanoes is more complex than has 

been generally recognized. 

2. Much larger volumes of groundwater are stored within Hawaii Island than 

current estimates have projected. 

3. Accepted models of Hawaii’s hydrology do not adequately account for 

structural controls – e.g. perching formations - over groundwater storage 

and movement within the islands. 

Recovered core showed a highly variable morphology: near-surface formations were mixed 

alluvium and post-shield lava flows; these were underlain by fractured pahoehoe (59% of flow 

units) and a’a flows (34%) with occasional layers of clay-rich (alluvial?) deposits; shield-

building flows consisted of ~72% pahoehoe and ~20% a’a units that were progressively more 

fractured with depth; many flow units showed pervasive disking; below ~1100 m depth units 

became more compacted and vesicles showed variable secondary mineralization.   
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