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Even though the Kilauea lava eruptions have been studied for 150 years, to date, there 

ƛǎ ƴƻ ƳƛƴŜǊŀƭƻƎƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ tŜƭŜΩǎ ƘŀƛǊ όƎƭŀǎǎύ ŜȄǘǊǳŘŜŘ ƛƴ ǘƘŜǎŜ ŜǊǳǇǘƛƻƴǎ that I can 

locate.  Many mineral oxide tallies and atomic absorption composition element tallies have 

been made, but no mineralogical level analysis using a method of spectroscopy has 

occurred.  !ƴ ŜȄŀƳǇƭŜ ƻŦ YƛƭŀǳŜŀ CƛǎǎǳǊŜ у tŜƭŜΩǎ ƘŀƛǊ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΦ 

 

aŀǘ ƻŦ tŜƭŜΩǎ ƘŀƛǊ ŦǊƻƳ CƛǎǎǳǊŜ уΦ  ¢ƘŜ ŘŜƴǎŜ ŀŎŎǳƳǳƭŀǘƛƻƴǎ ƳŀƪŜ ŀ ōŀǎŀƭǘƛŎ ǇǳƳƛŎŜΦ 

 

X-ray spectroscopy is the standard in mineral studies.  It has been used studying the 

YƛƭŀǳŜŀ ƭŀǾŀ ƭŀƪŜΣ ōǳǘ Ƙŀǎ ƴƻǘ ōŜŜƴ ǳǎŜŘ ŦƻǊ ǎǘǳŘȅ ƻŦ tŜƭŜΩǎ ƘŀƛǊ ƛƴ ŜǊǳǇǘƛƻƴǎΦ  ²Ƙŀǘ ǿŜ ƎŜǘ 

ƛǎ ŎƭƛŎƘŞ ǎŎƛŜƴŎŜ ǿƛǘƘ ǎƭŀƴƎ ƭƛƪŜ άǎƛŘŜǊƻƳŜƭŀƴŜ ƎƭŀǎǎέΣ ōǳǘ ƴƻǘ ŀ ƳƛƴŜǊŀƭ ǎǘǳŘȅΦ 

Study of glasses, opals, clays, are almost impossible with X-ray spectroscopy and with 

poor results, but works fine with infrared spectroscopy.  In this study, the author used 

reflectance infrared spectroscopy to study Fissure 8, 2018 eruption samples, provided by 

Scott Wiggers who blogged about the 2018 eruption extensively, and hiked and drone 

surveyed eruptions and flow extents under the title Apau Hawaii Tours. 

There are two main populations of lavaτcontinental and oceanic.  The continental lava 

is characterized by two mineral populations, one a silica group such as quartz or 
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cristobalite, and another group of feldspar.  The feldspar is in the labradorite, bytownite, 

and anorthite groups for basalts.  The question for feldspars arises whether the sequence 

of these plagioclase feldspars (and the rest of the series with albite, oligoclase, and 

andesine) are just gem names, or have mineral significance.  With infrared spectroscopy, 

the author can clearly link distinct spectra to each of these feldspars, so they are not 

varieties of the albite-anorthite series, but distinct minerals in their own right. 

The oceanic, or tholeiitic basalt is quite different.  No silica is shown in infrared spectra 

and little indication of feldspar.  It is dominated by the pyroxene minerals that have various 

classifications, but center around augite.  The silica is in these silica minerals, and not 

separate by itself.  Feldspar is almost impossible to identify with all the spectral dominance 

of the augite group silicates that includes augite, hedenbergite, pigeonite, diopside, 

enstatite, and ferrosilite.  !ƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ YƛƭŀǳŜŀ CƛǎǎǳǊŜ у !Ω! ǎŎƻǊƛŀ ƛǎ ǎƘƻǿƴ ōŜƭƻǿΦ 

 

 

YƛƭŀǳŜŀ CƛǎǎǳǊŜ у !Ω! ǎŎƻǊƛŀΦ  ¢ƘŜ ǘƻǇ ŦŀŎŜ ƛǎ ƎƭŀǎǎȅΦ 

 

A spectral graph comparing Kilauea to La Gomera tholeiitic lavas (La Gomera is in the 

Canary Islands off Morocco), to two western US continental basalts is shown below.  The 

La Gomera samples were collected in the central caldera for the author by Helmut Knoll, a 

German naturalist.  The two tholeiitic lavas are similar. 
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2 continental lavas (green and turquoise spectra), Kilauea Fissure 8 and La Gomera tholeiitic 

basalts (red and blue spectra, respectively).  The continental Boron, CA (Southern California 

High Desert) basalt is dominated by anorthite in this graph (turquoise spectrum).  The 

continental basalts are graphically shifted left to higher wavenumbers infrared. 

There is evidence of labradorite in the scoria from Fissure 8, as shown below. 

 

Labradorite reference (violet spectrum) versus Fissure 8 !Ω! scoria (red spectrum).  The 

glassy nature of all minerals in this rift zone will suppress or mute well-defined mineral 

peaks and glassier samples will revert to rolling peaks instead of sharp peaks.  High porosity 

of the samples makes the graph noisy on the right in all these spectral graphs. 
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¢ƘŜ tŜƭŜΩǎ ƘŀƛǊΣ ǿƘƛŎƘ ǊŜƳŀƛƴǎ ŀƴ ŜƴƛƎƳŀ ƛƴ ǘƘŜ ǎŎƛŜƴŎŜ ƻŦ ǾƻƭŎŀƴƻƭƻƎȅ ǳǇ ǘƻ ǘƘƛǎ ǇƻƛƴǘΣ 

graphs as augite, augite decomposition components probably of silica and magnesium 

oxide, and augite glass.  No silica such as quartz or cristobalite is found.  What is interesting 

ƛǎ ǘƘŀǘ ǘƘŜ ōŀǎŀƭǘƛŎ ǇǳƳƛŎŜ ŀǊƻǳƴŘ CƛǎǎǳǊŜ у ƛǎ ŀŎǘǳŀƭƭȅ ƳŀŘŜ ƻŦ Ƴŀǘǎ ƻŦ ǿŜƭŘŜŘ tŜƭŜΩǎ ƘŀƛǊ 

that contacted each other and fused or hit the fissure walls upon high velocity, gaseous 

ejection that makes this structure.  However, it is without question not sideromelane, a 

basaltic glass, it is augite glass, as shown below. 

 

 

Augite reference (blue spectrum) versus fused basalt (lower violet and green spectra) 

ǾŜǊǎǳǎ tŜƭŜΩǎ ƘŀƛǊ ǎŀƳǇƭŜǎ όturquoise and red spectra).  tǳƳƛŎŜ ƛƴ ŀ ƭŀōŜƭ ƳŜŀƴǎ tŜƭŜΩǎ ƘŀƛǊΦ  

The glassier Pele red and turquoise spectra have very few peaks and very shallow troughs 

in the 700-600 cm-1 region. 
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The three population variants of Ƴŀǘǎ ƻŦ tŜƭŜΩǎ ƘŀƛǊ are shown below compared to the 

duller pahoehoe glass. 

 

The !Ω! CƛǎǎǳǊŜ у ǾŜƴǘ ǎŎƻǊƛŀ basalt (red spectrum), lava flowstone (pahoehoe), interpreted 

as augite glass (green spectrum), the dissociated augite with a silica fraction (blue 

spectrum) and mixed  augite-silica spectrum dominance, more augite (violet spectrum). 

¢ƘŜ ǇƻǇǳƭŀǘƛƻƴ ƻŦ о ǎŀƳǇƭŜǎ ƻŦ ƛǊƛŘŜǎŎŜƴǘ tŜƭŜΩǎ ƘŀƛǊ ŀǊŜ ǎƘƻǿƴ ōŜƭƻǿΦ 

 

tŜƭŜΩǎ ƘŀƛǊΣ ǾŀǊƛƻǳǎ ƛǊƛŘŜǎŎŜƴǘ Ǝƭŀǎǎ ǎŎŀƴǎΦ  ¢ƘŜ blue spectrum appears how an augite glass 

could be proposed without science reports on it to compare, and the other spectra are 

interpreted as decomposed augite products.  The left peak at 1086 cm-1 is silica. 
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We can take a look at the group of 1086 cm-1 tŜƭŜΩǎ ƘŀƛǊ peak spectra and compare that 

to silica beads.  These are beads of silica glass formed at high temperature.  The process is 

around 1500 C.  It is done in reaction with steam under pressure.  Then we get an excellent 

match as shown below.  For infrared, we cannot match one peak, they must all match, but 

some can be suppressed as ledges.  As such, this match is very good, particularly for the 

signature peak of quartz at 465 cm-1 on the right, and the 1086-1 peak and right trough, also 

for quartz. 

 

 

Manufactured sƛƭƛŎŀ ŦǳƳŜ ōŜŀŘ όǊŜŘ ǎǇŜŎǘǊǳƳύ ŎƻƳǇŀǊŜŘ ǘƻ tŜƭŜΩǎ ƘŀƛǊ όviolet spectrum).  

The leftmost peak tends to enlarge with high reflectance (glare) in a specimen, meaning 

how it is prepared and how polished the surface is, ŀŦŦŜŎǘǎ ƛǘǎ ƘŜƛƎƘǘΦ  ²ƛǘƘ ǘƘŀǘΣ ǘƘŜ tŜƭŜΩǎ 

hair is more abraded and less reflective than the silica bead.  The silica fume beads are 

packed into little fiberglass bags for absorbing moisture in medicine bottles and other 

packing for moisture absorption. 

 



aƛƴŜǊŀƭƻƎƛŎŀƭ LƴŦǊŀǊŜŘ !ƴŀƭȅǎƛǎ ƻŦ tŜƭŜΩǎ IŀƛǊ ŦǊƻƳ YƛƭŀǳŜŀ CƛǎǎǳǊŜ уΣ нлму 9ǊǳǇǘƛƻƴΣ ōȅ 5ƻƴŀƭŘ YŀǎǇŜǊ 7 

Here is a comparison of tŜƭŜΩǎ ƘŀƛǊ silica glass to quartz. 

 

Massive milky qǳŀǊǘȊ όǊŜŘ ǎǇŜŎǘǊǳƳύΣ tŜƭŜΩǎ ƘŀƛǊ ǎƛƭƛŎŀ Ǝƭŀǎǎ όōƭǳŜ ǎǇŜŎǘǊǳƳύΦ  Quartz crystals 

were not used as the graphs vary by the crystal face. 

 

[ƻƴƎŜǊ ǊŀƴƎŜ ǎŎŀƴ ŦƻǊ ǘƘŜ tŜƭŜΩǎ Ǝƭŀǎǎ ǎŀƳǇƭŜǎ ǎƘƻǿǎ ǎǘǊƻƴƎ ǿŀǘŜǊ ƛƴ ǘƘŜ орлл ŎƳ-1 

region for the silica glass as shown below.  This is free water, meaning not mineralogically 

bound.  The type of water response band tells us what kind of water it is. 

 

tŜƭŜΩǎ ƘŀƛǊ ƭƻƴƎ ǊŀƴƎŜ ǎŎŀƴs showing water at 3500 cm-1 ŦƻǊ ǘƘŜ tŜƭŜΩǎ ƘŀƛǊΦ  ¢ƘŜ !Ω! lava 

and two opaque slick tears have less water, the opaque slick pahoehoe plate below has 

none.  The augite glass has less water than the silica water as seen here.  The patches of 


