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1. Introduction 
The Humu'ula Groundwater Research Project (HGRP) drilled a 
continuously-cored hole to -1.B km depth near the Saddle Road between 
Mauna Loa and Mauna Kea volcanoes on Hawaii Island in March of 2013. 
The primary goal was to characterize the groundwater resources of the 
region; however temperatures at the bottom of the hole were unexpectedly 
high and reached >100°C. This study characterizes hydrothermal 
(secondary) alteration in the core from -1 to 1.B km depth. Secondary 
minerals can indicate the properties (chemistry and temperature) of present 
and/or past geothermal fluids. 

To date, this study is two pronged: Step 1 was to use a portable field 
spectrometer to assess alteration mineralogy on roughly a per meter basis 
over the bottom BOO m of core. The spectral data aided in selection of > 20 
core samples for petrographic analysis (Step 2). These 
are denoted in blue in the stratographic column at far right. . 

The rocks of interest are predominantly basaltic 
pahoehoe and a'a lava flows from Mauna Kea's shield 
stage of volcanism (-4 to >250 ka.), which contain 
variable amounts of olivine and plagioglase phenocrysts. 
Limited sedimentary and/or potentially explosive units 
(e.g. scoria and ash) are also present. Logging of the I 
core noted that discontinuous layers of alteration became 
prevelant starting at -1 km depth. 

3. Petrographic Data 

2. Spectral Methods & Data 

. ' 

Using an Analytical Spectral Devices (ASD) field spectrometer, we collected 7BO 
spectra over the core depth interval from .97 - 1.B km over 3 days of field work in May 
2014. This device has a contact probe that integrates over a circular area -2 cm in 
diameter and measures wavelengths from 0.4 to 2.5 mm. The field operator makes 
'real-time' decisions on locations to sample or whether to sample at a fixed interval. The 
HGRP survey tended to focus on sections that were visually more altered. Detailed 
note taking on spectrum # and core depth was imperative . 
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Three to five locations in the core that have the same spectral features were identified and grouped into an • 
original "end member" or spectral type. These spectral types were then mapped at other locations in the core 
using statistical methods (spectral similarity tools). All the locations then mapped as the same spectral type 
were collected into a "Region of Interest" (ROI) and mapped using the same color. The stacked figure at right 
shows all spectral types on one plot. The numbers in parenthesis are the number of locations found for each 
type. Areas that are not mapped (black) are combinations of the primary spectral types. Future analysis will 
include s to determine the relative contribution of different mineral features to each s m. 

4. Conclusions 
Given the results of initial core logging and the spectral data, 23 sites were chosen for sampling and thin section 
analysis. This sections were examined and >200 photos taken. Shown below are a select few of these with numbers 
representing sample depth and (image width). Basic conclusions from the petrographic analysis are that: 

Both the spectral and petrographic data indicate low to moderate 
temperature geothermal alteration occurred in the lower half of the 
HGRP core. As identifed petrographically, smectite clay forms across a T 
range of 70-1 BO°C, and the zeolites (e.g. stilbite) indicate alteration 
temperatures -125°C. Spectrally, the majority of zeolites are similar to each 
other, however analcime and natrolite were uniquely identified; these also 
form at low to moderate temperatures. Epidote, a higher temperature 
mineral (-250°C), was not observed in either dataset. However, chlorite 

- Smectite is ubiquitous, however whether any interlayered illite/smectite is present is uncertain. 
- Olivine is variably altered to iddingsite. 
- Stilbite, clinoptilolite and other, particulalry fibrous, zeolites are common. 
- Calcite is apparent as an infilling of vugs in one section. 
- Vermiculite, analcime, quartz, calced d chlorite are expecte . 
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