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Even though the Kilauea lagauptions havebeen studied for 150 years, to date, there
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locate Many mineral oxide tallies and atomic absorption composii@menttallies have
been made, but no mineratpcal level analysis using a method of spectroscopy has
occurred.! y SEI YL S 2F YAt dzSI CA&aadaNB y t Sf ¢
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X-ray spectroscopy is the standard in miakstudies. It has been used studying the
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Study of glasses, opals, clays, araadt impossible with Xay spectroscopynd 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 Wiggersvho blogged about the 2018 eruption extensively, and hiked and drone
surveyed eruptions and flow extentmder the titleApau Hawaii Tours.

There are two main populations of lavaontinental and oceanic. The continental lava
Is characterized by two minal 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 awbesherthe sequence

of these plagioclaséeldspars (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
varietiesof the albiteanorthite series, but distinct minerals in their own right.

The oceanic, or tholdic basalt is quite different. No silica is shown in infrared spectra
and little indication of feldsparlt isdominated by the pyroxene minerals that have various
classifications, but center around augite. The silica is in these silica minerals, and nof
separateby itself. Feldspar is almost impossible to identify with all the spectral dominance
of the augite goup silicates that includes augite, hedenbergite, pigeonite, diopside,
enstatite, and ferrosilite! y SEI YLX S 2F GKS YAt} dzSI CAaz:

A spectral graph comparing Kilaue 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. Thewvb tholeiitic lavas are similar.
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{Mon Jan 13 22.35:38 2020 (GMT-08:00) Kilauea scoria
+Sat May 05 23:45:48 2018 (GMT-07:00) Gomera buffed basalt
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2 continental lavas (green amarquoisespectra), Kilauekissure &ndLaGomera tholeiitic
basalts ked and blue spectrarespectively. The continental Boron, CA(BhernCalifornia
High Desert) basalt is dominated by anorthite in this gréphquoise spectrum) The
continental basalts are graphically shifted left to higher wavenumbers infrared.

There is evidence of labradorite in the scoria from Fissure 8, as showm.belo

3 5':Mun Sep 25 18:31:30 2017 (GMT-07:00) Gem translucent Labradorite
iMon Jan 13 22:35:38 2020 (GMT-08:00) Kilauea scoria
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Labradorite referencevjolet spectrum) versus Fissure!8Qdcoria (red spectrum). The
glassy nature of all minerals in this rift zone will suppress or mutedeéthed mineral
peaks and glassier samples will revert to rolling peaks instead qf pkeaks.High porosity
of the samples makes the graph noisy on the right in all these spectral graphs.
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graphs as augite, augite decomposition components probablilioh sand magnesium
oxide, and augite glass. No silica such as quartz or cristobdtitens What is interesting
Ada GKFEG GKS oFaltidAO LdzyrAOS | NPdzyR CA &ad
that contacted each other and fused or hit tfissure 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.
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+Mon Jan 13 19:33:53 2020 (GMT-08:00) Kilauea tear
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Augite reference (blue spectrum) versus fused basalt (lower violdt green spectra)
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The glassier Pele red aharquoisespectra have very few peaks and very shallow troughs
in the 700600 cmt region.

aAyYSNI 2340t LYFNINBR !vyviteaira 2F t8t5Qa I IANBTNRY



The three population variants &f | (i &
duller pahoehoe glass
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2 6-_Men Jan 13 20:59:28 2020 (GMT-08:00) Pele hair iridescent mat
+Mon Jan 13 19:33:53 2020 (GMT-08:00) Kilauea tear

241Mon Jan 13 22:35:38 2020 (GMT-08:00) Kilauea scoria
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C A & a dzNBasajt(re@spattiumaadidliktone (pahoehoeterpreted

as augite glass (green spectrum), thdissociated augite with a silica fractioblye
spectrum) andnixed augitesilicaspectrum dominancemore augitgviolet spectrum).
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6.0-Mon Jan 13 21:27:27 2020 (GMT-08:00) kilauea copper iridescent glass
{Mon Jan 13 20:59:28 2020 (GMT-08:00) Pele hair iridescent mat
:Mon Jan 13 20:00:54 2020 (GMT-08:00) Kilauea bronze pumice
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could beproposedwithout science reports on it to compare, and the other spectra are
interpretedas decomposed augite product$he left peakat 1086¢cm? issilica
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We can take a look at the group of 1086tmS f S (péak $péckaNihd compare that
to silica beads. These are beads of silica glass formed at high temper#@itererocess is
around1500C. Itis done in reaction with steam under pressure. Then we getcatient
matchas 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, particulady for t
signature peak of quartz at 465 ¢ran the right ard the 1086 peak and right trough, also
for quartz

Mon Jan 13 20:00:54 2020 (GMT-08:00) Kilauea bronze pumice
Mon Nov 26 07:01:50 2018 (GMT-08:00) Silica gel single bead whale /\
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The leftmost peak tends to enlarge with high reflectar{glare) in a specimen, meaning
how it is prepared and how polished the surfagdiSF F SO0 a A& KSAIKIO
hair is more abraded and less reflective than the silica beHue silica fume beads are
packed into little fiberglass bags fabsorbing moisture in medicine bottles and other
packing for moisture absorption.
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Here is a comparison of S f S Gifica éldsshtdNquartz.

Massive milkydzl NI'T O NBR &aLISOGNHzYv = t S tQbadtAcryktdlsh NJ
were not usedas the graphs vary by the crystal face.
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region for the silica glasss shown below:This is free water, meaning not mineralogically
bound. The type of water response band tells us what kind of water it is.
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and two opaque slick tears have lesater, the opaque slick pahoehoe plate below has
none. The augite glass has less waten the silica wateas seen hereThe patches of
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