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Abstract 

 
Volcanic and magmatic processes are controlled by the composition of the magmas involved and the 

nature and structure of their underlying plumbing systems. To understand and predict volcanic 

behaviour, it is of critical importance to characterize the associated magmatic plumbing and supply 

system. This study investigates the magma plumbing system beneath Bali, Indonesia by employing 

several thermobarometric models using mineral phases in lavas from the simultaneous eruptions of 

Agung and Batur volcanoes in 1963 and the 1974 eruption of Batur. Compositional data were acquired 

from feldspar, pyroxene, and olivine crystals, using electron microprobe analysis, as well as from 

whole-rock samples using inductively coupled plasma mass spectrometry. Clinopyroxene-melt and 

clinopyroxene composition thermobarometers were then applied to equilibrated clinopyroxene-melt 

couples, while plagioclase-melt thermobarometry was employed on equilibrated plagioclase-melt 

pairs. The results were used to construct comprehensive magmatic plumbing models for Agung and 

Batur and are compared with geochemical, geophysical and petrological data on these volcanoes and 

others in the region.  

For the 1963 Agung eruption, results from clinopyroxene-melt thermobarometry suggest 

dominant crystallisation levels between 18 and 22 km depth. Clinopyroxene from the 1963 eruption of 

Batur record crystallisation depths between 12 and 18 km, whereas clinopyroxene from the 1974 Batur 

eruption show a main crystallisation level between 15 and 19 km. Furthermore, plagioclase-melt 

thermobarometry indicates the existence of shallow level magma reservoirs, with depths between 3 

and 7 km for the 1963 eruption of Agung, between 2 and 4 km for the 1963 Batur eruption and 

between 3 and 5 km for the 1974 Batur event. The deep magma storage regions notably coincide with 

lithological boundaries in the crust and mantle beneath Bali, while the shallow reservoirs are 

consistent with recent geophysical studies that point to regional shallow-level magma storage. An 

along-arc comparison reveals this trend to be characteristic of Sunda arc magma storage systems and 

highlights the utility of a thermobarometric approach to detect multi-level systems beneath recently 

active volcanic systems. 
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Populärvetenskaplig sammanfattning 
 
Vulkaniska och magmatiska processer styrs av magmans sammansättning och strukturen på vulkanens 

underliggande system av magmaförvar. För att vi ska kunna förstå och förutsäga vulkaniska processer, 

är det mycket betydelsefullt att vi karakteriserar vulkanernas magmatiska system, vilket innefattar dess 

tillförsel, lagring och transport av magma. Denna studie undersöker det magmatiska lagringssystemet 

under Bali, i Indonesien. Vi har tillämpat flera termobarometriska metoder på mineral i lavaflöden 

från två samtidiga utbrott hos vulkanerna Agung och Batur år 1963 samt Baturs utbrott år 1974. Våra 

resultat användes till att konstruera en modell av hur det magmatiska lagringssystemen för Agung och 

Batur ser ut, vilka sedan har jämförts med geokemiska, geofysiska och petrologiska observationer från 

dessa vulkaner och även andra i regionen.  

Resultat från tre olika termobarometriska modeller, 1) klinopyroxen och smälta, 2) 

klinopryoxen och 3) plagioklas och smälta, påvisar ett komplext magmatiskt system under Agung och 

Batur, med magmaförvar som ligger både djupt och ytligt i jordskorpan Det djupa förvaret av magma 

sammanfaller med den litologiska gränsen mellan manteln och jordskorpan, medan den ytliga 

reservoaren ligger i gränsområdet till det sedimentära lagret. I båda fall sammanstämmer dessa resultat 

med de senaste geofysiska undersökningarna i området, vilka framhåller att magma finns på en ytlig 

nivå i hela regionen. En jämförelse utmed hela öbågen belyser att denna typ av magmasystem är 

karakteristisk för Sunda-öbågen i stort. Våra resultat betonar även att termobarometriska metoder är 

till stor nytta för att identifiera flera nivåer av magmaförvar hos aktiva vulkaniska komplex. 
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1. Introduction 

 
Volcanic eruptions and their effusive and explosive products are not only of imminent danger to 

populations and infrastructure in their direct vicinity, but can possibly affect the global weather, 

climate and hence society as a whole. Many major historic eruptions have shown global effects, 

including the cataclysmic eruption of Krakatau, Indonesia in 1883 that claimed ~36,000 lives and was 

linked to a drop of mean annual temperatures in the northern hemisphere for several years after the 

event (Sigurdsson et al. 1991; Mandeville et al. 1996); or the recent eruption of Eyjafjallajökull on 

Iceland in 2010, which caused major interruptions to air traffic over most parts of Northern Europe 

(Sigmundsson et al. 2010; Sigmarsson et al. 2011). An understanding of volcanoes, and especially the 

underlying magmatic plumbing systems that determine volcanic eruption styles, is therefore of utmost 

importance, as knowledge on the inner workings of volcanoes and the evolution of magmatic systems 

plays a major role in hazard assessment and eruption forecasting (Sparks 2003). 

Agung and Batur are two active volcanoes, located on the island of Bali in Indonesia (Fig. 1-3) 

and are part of the Sunda Arc, a continuous volcanic arc system spanning over 5600 km, i.e. from the 

Andaman Islands to Banda (Newcomb & McCann 1979; Wheller et al. 1987; de Hoog et al. 2001; 

Reubi & Nicholls 2004b).  Agung, which is the higher of the two volcanoes and the highest peak on 

Bali, erupted in 1963 after dormancy of 120 years, but with solfataric activity in 1908, 1915 and 1917 

(Fig. 2; Zen & Hadikusumo 1964). The 1963 eruption is considered one of the most important 

volcanic events of the 20
th
 century as it destroyed vast cultivated areas and villages on its flanks and 

took a death toll of ~2000. It is thus the largest and most devastating eruption in Indonesia since the 

1883 eruption of Krakatau (Zen & Hadikusumo 1964; Self & Rampino 2012). Even though the main 

cycle of activity was foreshadowed by reoccurring earthquake tremors and shocks (Zen & 

Hadikusumo 1964), people at the time were reluctant to leave the danger zones around the volcano. 

This behaviour is not unusual in Indonesia, where issues with securing daily livelihood overrule 

volcanic risk perception. Additionally, cultural aspects and religious beliefs influence people’s 

demeanour during times of crisis (e.g. Lavigne et al. 2008). Agung, which translates to “Paramount”, 

is of religious importance to many Balinesians as the “dwelling place of holy and evil spirits” (Zen & 

Hadikusumo 1964). This explains the hesitation by many towards evacuation in favour of religious 

ceremonies in temples on the slopes of the volcano at the time, which eventually led to the large 

number of preventable deaths. Besides these direct effects, the high amount of SO2 gas emitted during 

the 1963 eruption formed 11-12 million metric tons of H2SO4 aerosols in the stratosphere, which 

might be linked to a subsequent drop of 0.3°C in average temperatures in the northern hemisphere 

(Newell 1970, 1981). This perturbation of the atmosphere is the fourth largest in the 20
th
 century, after 

the eruption of Novarupta/Katmai in 1912, El Chichón in 1982 and Pinatubo in 1991 (Self & King 

1996) and attests to the global significance of Balinese volcanoes. 
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Figure 1: a) Satellite map of Agung and Batur volcanoes on Bali, Indonesia (modified after Sutawidjaja 2009 and 

Reubi & Nicholls 2004b). b) 3D model of Agung and Batur volcanoes (modified after NASA Photojournal). 

 

Figure 2: a) A road leading towards Agung volcano. b) Goat grazing on Agung lavas. 
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Batur is the “twin-sister” of Agung and the only other volcano on Bali that was active in 

historical times (Fig. 3; Reubi & Nicholls 2004b). Since 1804, Batur erupted 27 times with the most 

recent eruption being the 2000 event (Hidayati & Sulaeman 2013). The volcano is located within the 

Batur Volcanic Field (BVF), a double collapse structure, which is the result of two caldera collapses at 

29,300 years BP and 20,150 years BP that produced over 100 km³ of dacite ignimbrite (Sutawidjaja 

2009; de Hoog et al. 2001; Reubi & Nicholls 2004). During the course of its evolution, the BVF 

erupted a broad compositional range of basaltic to rhyolitic magmas, resembling other subduction 

zone volcanoes (Reubi & Nicholls 2004). This magmatic spectrum is likely a reflection of the 

underlying magmatic system, which thus provides an avenue towards further understanding of arc 

volcanoes with similar evolutionary paths. The 1963 eruption of Batur is concurrent with the waning 

stages of the Agung eruption during the same year (Self & King 1996), and hence will also be the 

focus of this study. In addition, the eruption following the 1963 event, the 1974 eruption of Batur, will 

also be taken into consideration with the aim to characterize and reconstruct the magmatic plumbing 

system beneath Agung and Batur volcanoes during this time period. This will be achieved by applying 

mineral-melt equilibrium thermobarometry to eruptive products from the 1963 eruption of Agung and 

the 1963 and 1974 eruptions of Batur in order to model the magma residence depth and ascent 

channels and contribute to improved eruption forecasting and risk reduction for local populations and 

society in Bali and beyond. 

 

 

Figure 3: a) View of Batur volcano. b) Batur with recent lava field in the foreground. 
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2. Background 

 
2.1 Geological Background 

 
Bali belongs to the Lesser Sunda Islands, an island arc chain located east of Java in the central part of 

the arc (van Bemmelen 1949; Hamilton 1979).  The northern part of Bali Island consists of Tertiary to 

Quaternary volcanic rocks, whereas the southern part was formed from uplift of Pliocene to 

Pleistocene coral reefs (Fig. 4; Reubi & Nicholls 2004). Bali is overlying the northward subduction of 

the Indo-Australian plate beneath the Eurasian plate to the south (Whitford 1975; Hamilton 1979; de 

Hoog et al. 2001; Reubi & Nicholls 2005; Self & Rampino 2012), which has a subduction rate of 6 -7 

cm/year (Watanabe et al. 2010) and a likewise north-dipping Benioff zone starting at ~150 km depth 

(Hamilton 1979). The crust underneath the island is anomalously thin (~18-20 km) and displays an 

oceanic velocity structure (Curray et al. 1977). The central and northern part of the island hosts four 

Quaternary volcanoes or volcanic fields (Fig. 4; Batukau, Bratan Caldera, Batur Caldera and Agung), 

of which Batur and Agung have been active in historical times (Reubi & Nicholls 2004b; Watanabe et 

al. 2010). 

Agung (8°25’S, 115°30’E; 3142 m asl) is a stratovolcano that dominates the eastern part of Bali 

(Fig. 1, 2 and 5a). It erupted in 1843, however no written record about this event exists, and most 

recently in 1963. Additionally, solfatoric activity was observed in 1908, 1915 and 1917. The 1963 

eruption emitted 0.95 km³ dense rock equivalent (DRE) of basaltic andesite tephra and andesite lava, 

which attained a maximum eruptive column height of 28 km (Self & King 1996). The amount of 

released gases that eventually caused a shift in average northern hemisphere temperatures is estimated 

between 1.9 and 3.4 Mt of Cl, as determined by petrological methods, and between 7 and 7.5 Mt of 

SO2, as attained from optical depth measurements of atmospheric aerosols (Self & King 1996).   

Batur (8°14’S, 115°22’E; 1717 m asl) is located to the north-west of Agung, in the direct 

vicinity of lake Danau Batur (Fig. 1, 3 and 5b). The stratovolcano is part of the Batur Volcanic Field, 

an elliptical caldera (13.8 x 10 km) with a nested, second collapse structure, 7.5 km in diameter, that 

hosts the active volcano (Sutawidjaja 2009). The first caldera-forming eruption occurred 29,300 years 

BP which resulted in the deposition of the ~84 km³ dacitic Ubud Ignimbrite. This event was followed 

by a second eruption from the location of the present lake around 10,150 years BP, producing the ~19 

km³ dacitic Gunungkawi Ignimbrite. These two successive caldera-forming eruptions were followed 

by several smaller events that deposited layers of eruptive products with a broad compositional range 

(Marinelli and Tazieff 1968; Wheller and Varne 1986; Reubi and Nicholls 2004; Sutawidjaja 2009). 

Notably, the 1963 eruption occurred simultaneously with the dramatic eruption of Agung and showed 

concurrent waning stages (Hidayati & Sulaeman 2013), implying the two volcanoes have a similar or 

even connected plumbing system at depth. 
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Figure 4: Sketch geological map of Bali, Indonesia (modified after Reubi & Nicholls 2004b) 

 
Figure 5: sampling of a) Agung and b) Batur lavas. People for scale. 
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2.2 Previous Research 
 
Previous studies of Agung and Batur focused on petrological, geochemical and geophysical aspects in 

order to investigate the history and evolutionary paths of magmas from both volcanoes and their 

effects on the environment. Petrological and geochemical studies on Agung investigated the eruptive 

products from the 1963 eruption to unravel their evolution and to estimate the amounts of emitted 

gases and dust into the atmosphere (e.g. Zen & Hadikusumo 1964; Self et al. 1981; Rampino & Self 

1982; Self & King 1996; Rampino & Self 2012). A recent InSAR study of Agung detected a surface 

inflation, which is thought to be related to possible shallow magma storage levels (Chaussard & 

Amelung 2013). Studies on the BFV focused on spatial geochemical variations of the different 

eruptions during the long history of the volcanic field as well as their evolution and age (e.g. Wheller 

& Varne 1986; Wheller et al. 1987, Reubi & Nicholls, 2004, 2004b, 2005). A recent geophysical study 

by Hidayati and Sulaeman (2013) inferred current magma migration beneath Batur on the basis of 

seismicity measured in the area. So far, however, no conclusive study on the magma storage and 

supply systems beneath either Agung or Batur has been attempted. 

 

3. Analytical Methods 

 
3.1   Whole-rock Geochemistry 

 
Whole-rock lava samples from the Agung 1963 and the Batur 1963 and 1974 eruptions were washed 

and cut to processing size, removing weathered or altered surfaces. Samples were then crushed in a 

jaw crusher and the fragments were hand-picked under a stereo-binocular microscope to ensure that 

only pristine whole-rock material was used for analysis. The picked aliquot of crushed sand-sized rock 

chips was then milled in an agate ball mill. Contamination was minimized by cleaning the crusher and 

the mill with acetone before and after processing of each sample. 

Pulverized samples were sent to Acme Analytical Laboratories, Vancouver, Canada 

(http://acmelab.com) for major and trace element analysis. A LiBO2/Li2B4O7 fusion digestion and 

inductively coupled plasma emission spectrometry (ICP-ES) was used for analysis of major elements 

and 4 acid digestion inductively couple plasma mass spectrometry (ICP-MS) was used for trace 

element analysis. Loss on ignition (e.g. volatile content) was determined by calculating the mass 

difference after ignition at 1000° C. Iron content is reported as Fe2O3. Method detection limits (MDL) 

are 0.01 wt% for all major elements as oxides except for Fe2O3 (0.04 wt%) and Cr2O3 (0.002 wt%). 

Trace element MDLs are in the range of 0.001 ppm to 20 ppm. Data quality and accuracy of the 

analytical methods used was confirmed by certified, internal reference materials (SO-18 for major 

elements, OREAS-24P and OREAS-45E for trace elements), with reproducibilities of < 0.3 wt% for 

all oxides and < 36 ppm for trace elements. 

http://acmelab.com/
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3.2   Mineral Chemistry 

 
Mineral and groundmass compositions as well as backscattered electron (BSE) images from selected 

minerals were acquired using the Jeol JXA8530F Hyperprobe Field Emission Electron Probe 

Micronanalyser equipped with five spectrometers at the Centre for Experimental Mineralogy, 

Petrology and Geochemistry (CEMPEG), Uppsala University (Fig. 6). Whole-rock samples from each 

volcano (Agung 1963: n = 6; Batur 1963: n = 2; Batur 1974: n = 3) were cut to appropriate size and 

sent to AGH University of Science and Technology in Kraków, Poland for preparation of polished 

thin-sections. Prior to analysis, all thin-sections were carbon coated to reduce charging imposed by the 

electron beam of the microprobe. Measurements were conducted under standard operation conditions 

of 15 kV accelerating voltage and 10nA beam current with counting times of 10s on peaks and 5s on ± 

background. Beam diameter was set to 1-5 µm for mineral analysis and to 10 µm for groundmass 

(matrix) analysis (incl. microphenocrysts). Iron content is reported as FeOt. Element analysis was 

distributed on the spectrometers as follows: Na, Al and Si, Mg were analysed by spectrometers 1 and 

2, respectively, using TAP crystals. Ca and Mn were acquired by spectrometer 3 using a PETJ crystal.  

Spectrometer 4 measured K and Ti by a LIFH crystal and spectrometer 5 collected Fe and Cr with a 

LIFH crystal. The PRZ correction scheme was used routinely. Calibration was performed with the 

following mineral and oxide standards: wollastonite for Ca and Si, pyrophanite (MnTiO3) for Mn and 

Ti, magnesium oxide for Mg, orthoclase for K, albite for Na and aluminium oxide for Al, fayalite for 

Fe and chromium oxide for Cr. In order to maintain data quality, analytical precision was verified 

using Smithsonian Institute mineral standards.  

 

The resulting data set for Agung volcano consists of 401 point analyses of plagioclase from 125 

individual crystals, 303 single point analyses from 145 orthopyroxene crystals, 104 point analyses of 

clinopyroxene from 49 crystals as well as six 5x5 grid analyses of matrix (without phenocrysts but 

including microcrysts). For Batur, the data set consists of 375 point analyses from 121 individual 

plagioclase crystals, 86 point analyses from 81 clinopyroxene crystals, 136 single point analyses from 

39 olivine crystals as well as seven 5x5 grid analyses of matrix (again without phenocrysts but 

including microcrysts). All acquired data can be found in the appendix. 
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Figure 6: The Jeol JXA8530F Hyperprobe field emission electron probe micronanalyser at CEMPEG, Uppsala 

University. 

 

3.3   Isotope Geochemistry 
 
Pyroxene separates from the 1963 Agung lavas were cleaned in an ultrasonic bath using an acetone-

methanol mixture before an aliquot of approximately 1g of crystals was loaded into an online, 

electromagnetic crusher attached to the preparation line of a noble gas spectrometer (MAP 215) at the 

Scripps Institution of Oceanography in La Jolla, California, USA. The device was pumped to ultrahigh 

vacuum overnight before the sample was crushed by a magnetized steel slug that was accelerated 

externally to a frequency of ~120 impacts per minute for a duration of 2 minutes (for full description 

see Scarsi 2000). During the crushing process released volatiles were filtered through a combination of 

cooled charcoal traps and titanium and Zr-Al alloy getters in the mass spectrometers preparation line. 

Prior to analysis for abundance and isotope ratios, helium was separated from Ne. Standards used for 

anaylsis were SIO air (= 1RA) or Murdering Mudpots He (= 16.45RA). Helium ratios are reported as 

3
He/

4
He. 

 

 

4. Petrography & Mineral Chemistry 

 
4.1   Agung 

 
Lavas from the 1963 eruption of Agung are basaltic andesite and andesite in composition and are dark 

grey, hypocrystalline, porphyritic, and moderately vesicular (Fig. 7; 8a). Samples are characterised by 

a high abundance of phenocrysts (up to 60% of the rock mass), dominated by plagioclase, 

orthopyroxene, titanomagnetite and clinopyroxene phenocrysts in a glassy, microlitic groundmass. 

Plagioclase phenocrysts are euhedral to subhedral and ≤ 2 mm in size. They are usually twinned and 
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display complex zonation patterns as well as evidence for dissolution and overgrowth (Fig. 8b). The 

compositional range of plagioclase is An42-96 with an average of An66±10 (2σ, n = 401), classifying them 

as labradorite, bytownite and anorthite (Fig. 9a and b).  Orthopyroxene is the second most abundant 

crystalline phase. It is euhedral to subhedral and ≤ 1.5 mm in size and commonly zoned (Fig. 8e) with 

compositions that range from Wo0En47Fs25 to Wo16En72Fs42 and classify as clinoenstatite to pigeonite 

with Mg numbers (Mg#) in the range of 53 to 74 (average = 69 ± 2; 2σ, n = 303; Fig. 9c). 

Clinopyroxene is anhedral, less abundant and ≤ 1 mm in size (Fig. 8c and d) and mostly classifies as 

augite with compositional ranges from Wo37En40Fs13 to Wo45En46Fs20 (Fig. 9c). Phenocrysts of 

clinopyroxene have Mg# in the range of 67 to 77 (average = 72 ± 2; 2σ, n = 104). The helium ratio 

(
3
He/

4
He, air-corrected) in a pyroxene separate from the 1963 Agung lava is 8.62 R/RA (see Table 1 in 

appendix for details). Both, orthopyroxene and clinopyroxene display overgrowth and myrmekitic 

exsolution of titanomagnetite (Fig. 8c, e and f). Titanomagnetite is also seen as occasional phenocryst, 

usually small in size (≤ 1 mm) and commonly in form of crystal clots where it occurs together with 

other, more abundant crystal phases. The groundmass consists of plagioclase, clino/orthopyroxene and 

titanomagnetite microlites and glass. 

 

 

Figure 7: Total alkali versus silica (TAS) diagram for Agung and Batur lavas (after Le Bas et al. 1985). Lavas from 

the 1963 eruption of Agung are basaltic andesite and andesite in composition (additional data taken from Marinelli & 

Tazieff (1968) and Self & King (1996)). Lavas from the 1963/1974 eruptions of Batur also plot in the basaltic andesite 

field. In comparison, Batur post-caldera lavas plot in the basalt field, while historical lavas span over a wide range, 

from basalt to rhyolite. Additional data taken from Wheller & Varne (1986), de Hoog et al. (2001) and Reubi & 

Nichols (2004, 2005). All values were normalized on a volatile-free basis. 
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Figure 8: a) Hand sample from the 1963 eruption of Agung. b) Euhedral plagioclase crystal with visible zoning and 

twinning under crossed-polarised light (XPL). c) BSE image of near-complete overgrown clinopyroxene crystal. The 

white phase is titanomagnetite. d) Subhedral clinopyroxene crystal overgrown by titanomagnetite (opaque phase) 

under XPL. e) BSE image of a euhedral orthopyroxene crystal with visible zoning on the rim and overgrowth by 

titanomagnetite and clinopyroxene. f) Myrmekitic exsolution of titanomagnetite in a subhedral clinopyroxene crystal 

(BSE image). 
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Figure 9: a) Compositions of plagioclase from the 1963 Agung eruption (n = 401), which classifies as labdradorite, 

bytownite and anorthite. b) Frequency of anorthite content in Agung plagioclase in the range of An42-96. c) 

Compositions of clinopyroxene and orthopyroxene from the 1963 eruption of Agung. Clinopyroxene classifies as 

diopside and augite (n = 104); orthopyroxene classifies as clinoenstatite and pigeonite (n = 303). 

 
4.2   Batur 

 
Lavas from the 1963 and 1974 eruption of Batur are dark grey, porphyritic, moderately vesicular and 

classify as basaltic andesite (Fig. 7; 10a). All samples contain plagioclase, clinopyroxene, olivine and 

titanomagnetite as main mineral phases, making up ≤ 60 vol.% phenocrysts (visually estimated) in a 

glassy, microlite-bearing groundmass. 

Plagioclase phenocrysts constitute the most common phase. They are euhedral to subhedral, ≤ 3 

mm in size and commonly display sieve textures and twinning (Fig. 10b). Compositions of plagioclase 

range from An26 to An92 with an average of An71±11 (2σ, n = 375; Fig. 11a and b). Patchy zoning is 

visible in BSE images. Phenocrysts of clinopyroxene have Mg# in the range of 66 to 76 (average = 73 

± 2; 2σ, n = 86), are smaller in size (≤ 2 mm), zoned and show sieve textures and overgrowth by 

titanomagnetite and olivine (Fig. 10c). Clinopyroxene shows a compositional range from 

Wo32En40Fs14 to Wo43En47Fs21 and classifies as augite (Fig. 11c). Olivine phenocrysts are least 

abundant, ≤ 1.5 mm in size and shows reaction rims associated with titanomagnetite microcrysts (Fig. 

10d and f). The compositional range of olivine is Fo45-71 with an average of Fo68±3 (2σ, n = 136). The 

groundmass consists of plagioclase, clinopyroxene, olivine and titanomagnetite microlites, which can 

form crystal occasional clots (Fig. 10e). 
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Figure 10: a) Example of a typical hand specimen of basaltic-andesite lava from the 1963 eruption of Batur volcano. 

b) Euhedral plagioclase crystal with twinning and sieve textures under crossed-polarised light (XPL). c) Euhedral 

orthopyroxene crystal with titanomagnetite overgrowth and evidence of dissolution (XPL). d) Subhedral olivine 

crystal surrounded by plagioclase microlites, forming flow textures (XPL). e) Crystal clot of clinopyroxene, 

plagioclase and titanomagnetite (XPL) f) BSE image of an olivine crystal showing a reaction rim of mainly 

titanomagnetite. 
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Figure 11: Compositions of plagioclase from the 1963 and 1974 Batur eruptions (n = 375), which classifies as 

oligoclase, andesine, labdradorite, bytownite and anorthite. b) Frequency of anorthite content in Batur plagioclase in 

the range of An20-92. c) Compositions of clinopyroxene from the 1963 and 1974 eruptions of Batur. Clinopyroxene 

classifies as augite (n = 86). 

 

 

5. Igneous Thermobarometry 

 
Thermobarometry provides a means of estimating crystallization pressure and temperature in 

chemically equilibrated magmatic systems by applying calibrated equations to geochemical and 

experimental data acquired from various crystal phases, and, optionally, their coexisting melt. These 

models rely on the relationship of thermodynamic properties of minerals to the physical properties 

present during their crystallization. A range of approaches for calculating pressure and temperature 

exist, including models that make use of exchange reactions between minerals and melt (e.g. Putirka et 

al. 1996, 2003; Putirka 2005, 2008; Masotta et al. 2013), cation content in minerals and melts 

(Johnson & Rutherford 1989; Henry et al. 2005) or glass composition (Helz & Thornber 1987; 

Montierth et al. 2003) as well as formulations based on pressure-sensitive variations in crystal lattice 

structure (Nimis 1995, 1999; Nimis & Ulmer 1998). 

As the mineralogy of the Agung and Batur lavas consists of plagioclase > clinopyroxene > 

orthopyroxene > titanomagnetite > olivine, it is possible to use several thermometers and barometers. 

Foremost, the focus will be on the two most ubiquitous minerals, plagioclase and clinopyroxene, and 

the related thermobarometric models. Plagioclase and clinopyroxene thermobarometers have been 

used on a wide range of magmatic compositions and have proven to be able to reliably predict 

pressures and temperatures that are consistent with other methods (e.g. Longpré et al. 2008; Barker et 

al. 2009; Klügel et al. 2000; Dahren et al. 2011; Jeffery et al. 2013) and are therefore a useful tool to 

assess the magma plumbing systems beneath Agung and Batur. 
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5.1  Methodology 

 
5.1.1 Plagioclase-liquid thermobarometry 

 
Plagioclase is one of the most common phases in igneous rocks; hence, it is unsurprising that 

plagioclase-liquid geothermometers have been among the earliest thermometric models developed for 

igneous systems. Ever since the first approach was formulated by Kudo & Weill (1970), plagioclase-

liquid thermometry has received much attention, leading to the development of thermobarometry (i.e. 

Sugawara 2001; Ghioroso et al. 2002; Putirka 2005).  

The most recent approach by Putirka (2008, Eq. 25a) is an improved version of the model 

described by Putirka (2005) and is calibrated for hydrous systems, thus requiring a H2O input. It 

predicts pressure with a standard error of estimate (SEE) of ±247 MPa and temperature with a SEE of 

±36°C (Putirka 2008).  

Finding a suitable nominal melt is of crucial importance for mineral-melt thermobarometry. 

Therefore, accurate equilibrium assessment of possible associated melts is essential in order to avoid 

major sources of error (e.g. Dahren et al. 2011). Potential mineral-melt pairs for plagioclase-liquid 

thermobarometry can be chosen by applying the KD(An-Ab) equilibrium test as described by Putirka 

(2008). This test is based on Ab-An exchange and has been shown to be constant with respect to 

pressure, temperature and H2O variations. Data points falling into the KD(An-Ab) = 0.10 ± 0.05 for T < 

1050 °C or 0.27 ± 0.11 for T ≥ 1050 °C envelope are considered to be in equilibrium with the chosen 

associated melt and are thus used for further calculations. 

An additional test for validity of the chosen mineral-melt pairs is the comparison of predicted 

temperatures with plagioclase saturation surface temperatures of the nominal melt (Eq. 26 from 

Putirka 2008). If the saturation surface temperature, which is the lowest possible temperature of the 

melt before the onset of plagioclase crystallisation, closely matches with the calculated temperature 

from Eq. 24a (Putirka 2008), equilibrium of the mineral-melt pair is indicated. 

Besides being used for mineral-melt thermobarometry, plagioclase-liquid equilibrium can also 

be used as a hygrometer. Equation 25b from Putirka (2008) predicts H2O content with a SEE of ±1.1 

wt% for hydrous systems and with a SEE of ±1.0 wt% for systems that are anhydrous. 

 

 

5.1.2 Clinopyroxene (-melt) thermobarometry 

 
The first pyroxene thermometer was formulated by Davis and Boyd (1966) and is based on 

equilibrium between clino- and orthopyroxene in igneous samples. However, volcanic rocks do not 

commonly contain both clino- and orthopyroxene, limiting the application of two-pyroxene models to 

a fraction of all volcanic systems (Putirka 2008). To extend the application field of pyroxene 

thermobarometry, new models were developed on the basis of either solely clinopyroxene 

compositions (Nimis 1995, 1999; Nimis and Ulmer 1998; Nimis and Taylor 2000) or on 
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clinopyroxene in equilibrium with an associated melt (Putirka et al. 1996, 2003; Putirka 2008, Masotta 

et al. 2013). 

For clinopyroxene-melt equilibrium thermobarometry, the two models with the highest 

precision and the least systematic error are the formulations by Putirka et al. (1996) and (2003), 

calibrated for anhydrous and later expanded to include hydrous systems, respectively. Both models are 

based on the jadeite-diopside/hedenbergite exchange between clinopyroxene and the associated melt 

(Putirka et al. 2003, Eq. (A) and (B)) and have a standard error of estimate (SEE) of ±52-60°C for 

predicted temperature and ±170 MPa for pressure. A recent re-calibration by Putirka (Eq. 30, 2008) 

incorporates H2O as input parameter in order for the model to yet be better applicable to hydrous 

systems. 

A new approach by Putirka (2008) is based on Al partitioning between clinopyroxene and melt 

(Eq. 32c in Putirka 2008). This model requires H2O as well as temperature input, the latter of which 

can be provided by the Putirka et al. (2003) model. It is superior to other thermobarometric 

formulations for hydrous systems in terms of precision, with a SEE of ± 150 MPa. However, this 

model has not been in broad use yet and has therefore not undergone as much testing as the Putirka et 

al. (2003) model. In addition, it has shown to produce unreliable results for some melt compositions 

that are not adequately represented in the calibration dataset, especially those that are alkaline. 

Masotta et al. (2013) further refined the model proposed by Putirka et al. (1996, 2003) and 

Putirka (2008), extending the calibration dataset through regression analyses of data on alkaline 

differentiated magmas. This model provides better SEE than all previous models, but is restricted to a 

limited calibrated compositional range and tends to produce high errors of estimate for other 

compositions (Masotta et al. 2013) and will therefore not be used for this study. 

A widely used barometer based on clinopyroxene composition only is the model by Nimis 

(1995) that was later extended by Nimis & Ulmer (1998), Nimis (1999) and Nimis & Taylor (2000). 

This approach does not require an associated melt and can predict pressures from clinopyroxene 

compositions and an input of a temperature estimates. However, when applied to hydrous systems, this 

model tends to systematically underestimate pressure (Putirka 2008). A re-calibration by Putirka (Eq. 

32b, 2008) requires H2O content as an input, making it applicable to hydrous systems and removing 

the systematic error, but at the expense of a slightly worse SEE of ±260 MPa (versus ±200 MPa; 

Putirka 2008). 

Likewise, equilibrium conditions of mineral-melt pairs are a prerequisite for all mentioned 

(thermo-) barometric models. A possible method to assess equilibrium of clinopyroxene-melt couples 

is the KD(Fe-Mg) exchange coefficient between clinopyroxene and the nominal melt. This method is 

in regular use (e.g. Klügel & Klein 2006; Barker et al. 2009; Dahren et al. 2011) and assumes 

equilibrium conditions if a clinopyroxene-liquid pair falls into the KD(Fe-Mg) = 0.28 ± 0.08 envelope 

(Putirka 2008). However, this approach does not take into account other important clinopyroxene 

exchange equilibria, namely Na-Al or Ca-Na exchange. It is therefore recommended to perform a 
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second equilibrium test by comparing predicted versus observed mineral components (DiHd, EnFs, 

CaTs etc.; Rhodes et al. 1979; Putirka 1999, 2005). A close match (within ± 0.10) of the two values 

would suggest equilibrium and validate the findings obtained from the KD(Fe-Mg) test. 

 

5.2  Input Parameters 

 
Some of the mentioned thermobarometric models require additional parameters besides the input of 

mineral and melt compositions. The Putirka (2005) plagioclase-liquid as well as the Putirka (2008) 

clinopyroxene-liquid thermobarometers need water contents to be able to predict reliable pressure and 

temperature values.  Arc magmas have pre-eruptive volatile (i.e. H2O, CO2 and S) contents of 2.23 

wt% to 5.39 wt%, with an average of ~3.8 wt%. Volatile contents in melt inclusions in lavas from 

Agung have a reported average of 4.3 wt%, most of which is water (Self & King 1996). For Batur 

magmas, estimates of pre-eruptive H2O content range from 3 to 6 wt% (Reubi & Nicholls 2004, 

2005). Hence an average of ~4 wt% H2O appears to be a reasonable approximation for both volcanoes 

(Plank et al. 2013). 

The equilibrium test for clinopyroxene-melt thermobarometry is based on Fe/Mg partitioning, 

and therefore requires an estimate of the Fe
3+

/Fetotal ratio in the melt. Global arc magmas have 

Fe
3+

/Fetotal ratios of 0.18 to 0.32, as measured in basaltic melt inclusions (Kelley & Cottrell 2009, 

2012). The average of 0.25 will be used as a suitable estimate for further calculations. 

In order to be able to convert the obtained pressure values to depth, rock densities of the 

volcanoes’ underlying stratigraphy have to be estimated. Seismic studies by Curray et al. (1977) and 

Lüschen et al. (2011) infer the stratigraphy south of Bali in the Lombok forearc basin to be 

characterized by a succession of sediments (< 4 km), followed by oceanic crust to a depth of 18 to 20 

km. Kopp et al. (2001) assigned density values to similar structures found at the Java trench, which is 

located northwest of Bali. According to Kopp et al. (2001), the sedimentary unit has densities between 

2.23 and 2.4 g cm
-
³, with an average of 2.32 g cm

-
³. The density of the underlying oceanic crust was 

assumed to have a uniform value of 2.89 g cm
-
³, followed by the lithospheric mantle with a density of 

3.37 g cm
-
³. These values will be used for pressure-to-depth conversion of the thermobarometric 

results for Agung and Batur. 
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6. Thermobarometric Modelling 

 
6.1  Agung 

 
6.1.1 Clinopyroxene-melt thermobarometry 

 
The choice of a suitable nominal melt is of major importance for any mineral-melt thermobarometry 

model. Different approaches exist, including the use of whole-rock, groundmass (matrix), groundmass 

glass or melt inclusions. To test a broad spectrum of possible melts, whole-rock and matrix data from 

the respective volcanoes and eruptions were complemented by existing datasets on whole-rock, matrix 

glass and mineral inclusions from the same eruptive events. 

Results from the KD(Fe-Mg) equilibrium test following Putirka (2008) applied to clinopyroxene 

from the 1963 eruption of Agung coupled with whole-rock and matrix compositions (data obtained for 

this study), as well as clinopyroxene coupled with data on matrix glass  and clinopyroxene inclusions 

(Self & King 1996) are shown in figure 12a. The nominal melts with the most data points falling 

within the KD(Fe-Mg) = 0.28 ± 0.08 envelope are matrix glass and groundmass matrix, whereas most 

data points of clinopyroxene coupled with whole-rock or melt inclusions fall outside the equilibrium 

envelope and are not considered further. The second equilibrium test is performed by comparing the 

predicted versus observed clinopyroxene components for the two remaining melt compositions (CaTs, 

EnFs, DiHd). This test yielded 37% of all matrix data points (DiHd; Fig.12b) and 81% of all matrix 

glass data points (DiHd; Fig.12c) to fall within the ±0.10 envelope, qualifying the matrix glass 

composition as the most suitable observed equilibrium melt. 

 

 

 

◄Figure 12: a) The KD(Fe-Mg) equilibrium test after 

Putirka (2008) applied to clinopyroxene from the 1963 

eruption of Agung coupled with various possible nominal 

melts. 
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Figure 12 (continued): The predicted vs. observed (diopside-hedenbergite) clinopyroxene component equilibrium test 

for b) matrix composition and c) matrix glass as possible nominal melts. 

 

The choice of an appropriate thermobarometric model is affected by the compositional 

properties of the studied system. Agung magmas are subalkaline and hydrous, which makes the 

Putirka (2008) Al-partitioning model (Eq. 32c in Putirka 2008) a suitable approach, given its 

calibration range and superior SEEs. For simplicity reasons, this model will be abbreviated as PT08Al. 

To test the quality of the results obtained from the PT08Al model, Eq. 30 from Putirka (2008) can be 

used. This model is a re-calibration of the Putirka et al. (2003) model, adding a H2O input to be able to 

better describe hydrous systems (see methods). It is based on jadeite-diopside/hedenbergite exchange 

between clinopyroxene and the melt (in contrast to Al partitioning between clinopyroxene and melt), 

and can therefore be used to verify pressures and temperatures obtained from PT08Al. It will be 

abbreviated as PT08Jd. 

Applying the PT08Al formulation to the remaining equilibrium clinopyroxene and matrix glass 

pairs allows determination of crystallization pressures, which range from 364 to 905 MPa for the 1963 

Agung lavas (Fig. 13). These pressures translate to crystallization depth between 11 and 27 km. 

Employing the PT08Jd model on the same set of equilibrium clinopyroxene-melt pairs yields 

pressures in the range from 389 to 1128 MPa, which translate to depth between 12 and 33 km (Fig. 

13). 
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Figure 13: Results from clinopyroxene-melt thermobarometry and clinopyroxene composition barometry (after 

Putirka 2008) for clinopyroxene and chosen nominal melt for the 1963 eruption of Agung. 

 

6.1.2 Clinopyroxene composition barometry 
 

In order to independently assess the values attained from clinopyroxene-melt thermobarometry, a 

model not requiring an associated melt was chosen. The re-calibration of the clinopyroxene 

composition barometer after Nimis (1995) by Putirka (Eq. 32b) provides a suitable formulation, being 

solely dependent on clinopyroxene compositions and a H2O estimate of a possible equilibrium melt. 

This model will be abbreviated as PT08Nim. Pressures of 341 to 820 MPa are derived for 

clinopyroxene from the 1963 eruption of Agung using PT08Nim (Fig. 13) and these values correspond 

to crystallization depths between 10 and 24 km, thus providing a more limited but overlapping range 

with PT08Al and PT08Jd. 
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6.1.3 Plagioclase-melt thermobarometry 

 
Similar to clinopyroxene-melt thermobarometry, additional data sets were considered as possible 

nominal melts for plagioclase-melt thermobarometry. Besides whole-rock and matrix data acquired for 

this study, added data sets are matrix glass and plagioclase inclusions (Self & King 1996).  

Results from the KD(Ab-An) equilibrium test following Putirka (2008) are shown in figure 11. 

Data points are evaluated on the basis of their calculated KD values and temperature estimates, 

resulting in two possible equilibrium envelopes of  0.10 ± 0.05 for T ≤ 1050 °C and 0.27 ± 0.11 for T 

≥ 1050 °C. Calculated temperatures are < 1050°C for any given nominal melt, therefore only the KD = 

0 .10 ± 0.05 envelope applies for 1963 Agung lavas (Fig. 14). The most suitable nominal melt is the 

matrix composition with ~30% of all evaluated mineral-melt pairs in equilibrium. Using the 

plagioclase-melt thermobarometry formulation of Putirka (2008) yields crystallization pressures 

between 131 and 200 MPa, which correspond to depths in a range from 4.5 to 7 km (Fig. 15). 

 

 

 

◄Figure 14: The KD(Ab-An) equilibrium test after 

Putirka (2008) applied to plagioclase from the 1963 

Agung eruption, coupled with a range of possible 

nominal melt compositions. 

 

 

 

► Figure 15: Results for plagioclase-melt 

thermobarometry for plagioclase coupled with matrix 

composition from the 1963 eruption of Agung. Error 

cloud marked in green. 
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6.2 Batur 

 
6.2.1 Clinopyroxene-melt thermobarometry 

 
The same thermobarometric models will be used for the lavas from Batur volcano as were employed 

for Agung due to the proximity and similarity in lava composition. Data on whole-rock and matrix 

composition from both, the 1963 and 1974 eruption were complemented by whole-rock data from the 

literature. 

For the 1963 eruption, clinopyroxene was coupled with matrix compositions and whole-rock 

compositions (de Hoog et al. 2001, Reubi & Nicholls 2004, this study). Applying the KD(Fe-Mg) 

equilibrium test to clinopyroxene and all possible melts defines two whole-rock datasets (de Hoog et 

al. 2001, Reubi & Nicholls 2004) and the matrix composition as viable melt compositions (Fig. 16) . 

The predicted vs. observed mineral component test leaves the de Hoog et al. (2001) whole-rock 

dataset and the matrix composition as best nominal melts with all of their matched data points within 

the accepted equilibrium envelope (Fig. 17a-c). Therefore these two melt compositions were 

considered for the thermobarometric calculations.  

 

 

 

Figure 16: The KD(Fe-Mg) equilibrium test after Putirka (2008) applied to clinopyroxene from the 1963 eruption of 

Batur coupled with a range of possible nominal melts. 
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◄Figure 17: a) The predicted vs. observed (diopside-

hedenbergite) clinopyroxene component equilibrium test 

for a) whole-rock from de Hoog et al. (2001), b) whole-

rock from Reubi & Nicholls (2004) and c) matrix 

composition as possible nominal melts. 

  

 

 

 

Using the PT08Al formulation on clinopyroxene coupled with whole-rock data from de Hoog et 

al. (2001) resulted in a pressure range from 151 to 542 MPa, which translates to a depth of between 5 

and 19 km. The PT08Jd model calculates pressures for the same data set to lie between 320 and 576 

MPa, or 11 to 20 km (Fig. 18a). When using PT08Al on clinopyroxene-matrix pairs, pressure is 

calculated to between 262 and 663 MPa, which translates to between 9 and 23 km depth. In turn, 

PT08Jd leads to a pressure range from 331 to 583 MPa, which corresponds to a crystallisation depth of 

11 to 20 km (Fig. 18b).  
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Figure 18: Results from clinopyroxene-melt thermobarometry and clinopyroxene composition barometry (Putirka 

2008) for 1963 Batur clinopyroxene coupled with a) whole-rock and b) matrix compositions as possible nominal melts. 

 

Three nominal melts were tested in combination with clinopyroxene from the 1974 eruption. 

Besides whole-rock and matrix compositions from this study, whole-rock data from de Hoog et al. 

(2001) was used. The KD(Fe-Mg) equilibrium test shows matrix composition as the best nominal melt 

(Fig. 19), however the observed vs. predicted mineral component test shows a better fit for the whole-

rock data, with 99% of the correlated data points falling within the equilibrium envelope (Fig. 20a-c).  

 

 

 

◄Figure 19: The KD(Fe-Mg) equilibrium test 

after Putirka (2008) applied to clinopyroxene 

from the 1974 eruption of Batur coupled with 

various possible nominal melts. 
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◄ Figure 20: a) The predicted vs. observed (diopside-

hedenbergite) clinopyroxene component equilibrium test 

for a) whole-rock of this study, b) whole-rock from de 

Hoog et al. (2001), and c) matrix composition as possible 

nominal melts. 

  

 

 

Applying the PT08Al formulation on the remaining nominal melts in combination with 

clinopyroxene from the 1974 Batur lavas leads to pressures in the range from 302 to 637 MPa (10 to 

22km depth) for whole-rock from this study (Fig. 21a) and to pressures from 284 to 620 MPa (10 to 

21 km depth) for whole-rock from de Hoog et al. (2001) (Fig. 21b). Using PT08Jd results in similar 

pressures of 352 to 670 MPa (12 to 23 km depth) for whole-rock from this study (Fig. 21a) and 

pressures from 357 to 675 MPa (12 to 23 km depth) for whole-rock data from de Hoog et al. (2001) 

(Fig. 21b). 
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6.2.2 Clinopyroxene composition barometry 

 
Similar to Agung, PT08Nim was used to verify the results from clinopyroxene-melt thermobarometry. 

For 1963 clinopyroxene, PT08Nim calculated pressures to lie between 277 and 498 MPa (11 to 20 km 

depth; Fig. 21a), whereas for clinopyroxene from the 1974 eruption, pressures between 239 and 615 

MPa (8 to 21 km depth; Fig. 21b) were produced. 

 

 

   

 

Figure 21: Results from clinopyroxene-melt thermobarometry and clinopyroxene composition barometry (Putirka 

2008) for 1974 Batur clinopyroxene coupled with a) whole-rock (this study) and b) whole-rock from de Hoog et al. 

(2001). 

 
 

 

6.2.3 Plagioclase-melt thermobarometry 

 
Calculated pressures for plagioclase from the 1963 eruption coupled with whole-rock and matrix 

composition (this study) as well as whole-rock data from de Hoog et al. (2001) and Wheller & Varne 

(1986) span both KD(Ab-An) equilibrium temperature ranges. However, equilibrium is only exhibited 

by mineral-melt couples falling into the KD = 0.10 ± 0.05 evelope. The equilibrium test yields the 

matrix composition to be the most suitable nominal melt with 68% of data points passing the test (Fig. 

22). Resulting pressures for these equilibrium mineral melt couples range from 79 to 147 MPa, which 

corresponds to 3 to 5 km crystallisation depth (Fig. 23).  
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◄Figure 22: The KD(Ab-An) equilibrium test after 

Putirka (2008) applied to plagioclase from the 1963 

eruption of Batur coupled with a series of possible 

nominal melts. 

 

 

 

 

► Figure 23: Results for plagioclase-melt 

thermobarometry for plagioclase coupled with matrix 

composition (this study) from the 1963 Batur eruption. 

Error cloud marked in green. 

 

 

 

 

For the 1974 lavas, plagioclase was tested against whole-rock and matrix data (this study) as 

well as whole-rock data from de Hoog et al. (2001) and Wheller & Varne (1986). Temperatures 

obtained from thermobarometric calculations span both KD(Ab-An) temperature ranges, similar to 

plagioclase in 1963 Batur lavas. Again, only mineral-melt couples that fall into the KD = 0.10 ± 0.05 

evelope show equilibrium conditions, producing whole rock (this study) as the most suitable nominal 

melt with 32% of data points in equilibrium (Fig. 24). Thermobarometry on these equilibrium mineral-

melt couples results in pressures between 104 and 235 MPa, which convert to 4 to 8 km depth (Fig. 

25). 
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◄Figure 24: The KD(Ab-An) equilibrium test after 

Putirka (2008) applied to plagioclase from the 1974 

Batur eruption coupled with a range of possible nominal 

melts. 

 

 

 

► Figure 25: Results for plagioclase-melt 

thermobarometry for plagioclase coupled with whole-

rock composition from the 1974 Batur eruption. Error-

cloud marked in green. 
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7. Discussion 
 

7.1  Agung 

 
The combined results from clinopyroxene-melt, single clinopyroxene and plagioclase-melt 

thermobarometry suggest a multi-level magma plumbing system beneath Agung volcano. Results 

from clinopyroxene-melt and single clinopyroxene models are in good agreement with each other and 

record a major level of crystallisation at 18 to 22 km depth, which is around the Moho region in the 

area (Fig. 26). Plagioclase recorded a dominant level of crystallisation between 3 and 7 km depth, 

located around the boundary between the sedimentary and the oceanic-type mid to lower crust (Curray 

et al. 1977) and is in good agreement with InSAR satellite data, which predicted a magma reservoir 

between 2 and 4 km depth beneath the ambient substrate of the volcano (Fig. 26; Chaussard & 

Amelung 2012). 

When combining the results from thermobarometry with petrographic and geochemical data, 

further characterisation of the magmatic system is possible. Lavas from the 1963 eruption of Agung 

changed their composition throughout the eruptive sequence from andesitic to basaltic-andesitic (Self 

& King 1996). In addition to the increase in MgO and a decrease in SiO2, an increase in compatible 

trace elements was observed (Self & Rampino 2012). Closed system fractionation of a single, 

homogenous magma batch would show the opposite trend; therefore, the 1963 Agung lavas were most 

likely associated with magma recharge (Self & King 1996; Self & Rampino 2012). Further evidence 

for magma mixing is provided by the complex zoning and dissolution of rims observed in specific 

mineral phases. For example, sieve-textures in sodic plagioclase indicate interaction with a more Ca-

rich melt (cf. Tsuchiyama 1985).  

However, helium isotope data for pyroxenes from the 1963 Agung eruption point towards a 

dominantly mantle origin of the crystals (
3
He/

4
He = 8.62), i.e. no significant crustal influence, which is 

in very good agreement with the deeper lithospheric mantle (around the Moho region) storage level 

detected with thermobarometry. Ascending primary basaltic magma is therefore stalled and evolves in 

magma reservoirs at lithological density boundaries such as found at 18 to 22 km depth, as indicated 

by clinopyroxene, and at 3 to 7 km depth, as recorded by plagioclase. The resident magmas within the 

1963 Agung system most likely reached andesitic composition when injected by basaltic melt prior to 

eruption, thus explaining the variations during the 1963 event. Such mafic recharge could have 

possibly triggered the eruption by super-heating, remobilisation or volatile exsolution (e.g. Turner and 

Campbell 1986; Izbekov et al. 2004; Troll et al. 2004). After the andesitic cap was extruded as the 

early lavas, the composition of the eruptive products changed progressively to basaltic andesite (Self 

& Rampino 2012), thus likely progressively reflecting the replenishing magma. It appears that such 

recharge is common within the Agung plumbing system to account for the complex zoning observed 

in many of Agung’s phenocrysts. 
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Figure 26: A possible model for the plumbing system beneath Agung based on mineral-melt thermobarometry of the 

1963 lavas. Two major magma storage regions are apparent. One is located at 18 to 22 km depths, around the Moho 

level, and one at 3 to 7 km depths, around the boundary between the sedimentary unit and the oceanic-type crust. 
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7.2  Batur 

 
The thermobarometric results of clinopyroxene and plagioclase from eruptive products of the 1963 

and 1974 eruptions of Batur also point towards a multi-level magma supply system beneath the 

volcano similar to Agung. Thermobarometry of clinopyroxene from the 1963 eruption reveals a 

dominant level of crystallisation between 12 and 18 km depth, whereas plagioclase-melt 

thermobarometry points to shallower crystallisation levels, with depth between 2 and 4 km (Fig. 27). 

Results for mineral phases from the 1974 eruption show similar, albeit slightly deeper crystallisation 

depths of 15 to 19 km for clinopyroxene and 3 to 5 km for plagioclase (Fig. 27). For both eruptions, 

the applied models are in good agreement, suggesting validity of the results obtained. In addition, a 

shallow magma reservoir area is also detected by seismic data, which show focal earthquake zones at a 

depth of 1.5 to 5 km below the volcano’s summit (Hidayati & Sulaeman 2013). 

The location of the magma chambers below Batur is similar to the magmatic system beneath 

Agung, leading to the conclusion that characteristics of the two magma plumbing systems are 

analogue. Mineral phases in lavas from Batur also show indication of magma mixing, i.e. complex 

zoning, dissolution and sieve-textures. It is therefore safe to assume that the genesis of the basaltic 

andesite lava from the 1963 and 1974 eruption of Batur took a similar evolutionary path to the lavas 

from Agung. However, Batur lavas have a slightly different mineral assemblage compared to lavas 

from Agung (i.e. missing orthopyroxene) and shorter repose times as well as eruptive events that do 

not exhibit the violent nature that was observed during the simultaneous eruption of Agung. 

Additionally, a recent InSAR study revealed precursory inflation and deflation of Agung while Batur 

stayed inactive during the same timeframe (Chaussard et al. 2013), implying that the magmatic 

plumbing systems beneath the two volcanoes are separate entities after all. 

It should be noted that Batur volcano does not represent the whole complex magmatic system 

that underlies the Batur Volcanic Field. The eruptive products left behind by the recent activities of 

Batur do not span the whole compositional range of older eruptive suits, i.e. missing the felsic end 

members that were erupted during the caldera-forming events. Some of the dacitic lavas were found to 

have originated from almost closed-system fractionation of evolved shallow magma pockets (Reubi & 

Nicholls 2004), therefore isolated magma pockets within the BVF may exist that are as of yet 

undisturbed by the current activity at Batur. Such pockets could play a role during future eruptions and 

even cause caldera forming events, if drained on intersection (cf. Wheller & Varne 1986; Reubi & 

Nicholls 2004, 2005). 
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Figure 27: A possible model for the plumbing system beneath Batur. Two main magma storage regions are recorded 

by each of the eruptions. For the 1963 eruption, one storage level is visible at 12 to 18 km depths and another at 2 to 4 

km depths. For the 1974 eruption, the deeper reservoir is located at 15 to 19 km depths, whereas the shallow storage 

region is found at 3 to 5 km depths. 
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7.3  Regional Comparison 

 
Magma ascent and reservoir depth in volcanic arcs are mainly influenced by the upper-plate crustal 

density structure and the predominant stress regime (Chaussard & Amelung 2014). Hence, magma 

buoyancy primarily controls magma storage in plumbing systems underneath volcanic arcs. When 

comparing the thermobarometric results obtained for the plumbing system beneath Agung and Batur 

volcanoes with results from other Indonesian volcanoes in the vicinity, such as Krakatau (Dahren et al. 

2011), Gede (Handley et al. 2010), Merapi (Chadwick et al. 2013; Costa et al. 2013) and Kelut 

(Jeffery et al. 2013), a general trend becomes apparent. All of these volcanoes exhibit a deep crustal 

magma storage region, usually around the Moho level at 20 to 25 km depth, as well as one or several 

magma reservoirs at shallow levels in the upper to mid-crust above 20 km depth (Fig. 28). These 

findings are in good agreement with other petrological methods (crystal size distribution; Innocenti et 

al. 2013; van der Zwan et al. 2013) and geophysical data (seismic studies and satellite data; 

Beaudoucel & Cornet 1999; Ratdomopurbo & Poupinet 2000; Chaussard & Amelung 2012; Hidayati 

& Sulaeman 2013), which especially indicate the existence of shallow magma reservoirs. Even though 

some volcanoes display multi-level plumbing systems with magma pockets throughout the upper 

crust, e.g. Merapi (Chadwick et al. 2013; Costa et al. 2013) and Kelut (Jeffery et al. 2013), main 

magma reservoirs are found close or around lithological boundaries. Magma ascent and storage 

beneath Indonesian volcanoes is hence likely controlled by the underlying crustal lithology. 

 

 

 

Figure 28: Regional comparison between main crystallisation levels of feldspar, pyroxene and amphibole as revealed 

by thermobarometry for Krakatau (plagioclase and clinopyroxene), Gede (two-pyroxene), Merapi (plagioclase, 

amphibole, clino- and orthopyroxene), Kelut (plagioclase, clinopyroxene and amphibole), Batur and Agung 

(plagioclase and clinopyroxene). See text for details and sources. 
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8. Conclusions 

 
Thermobarometry provides a tool for estimating crystallization pressure and temperature of various 

common mineral phases in igneous rocks. The availability of different and widely tested models 

makes it possible to compare and verify results, thus creating a good basis for comprehensive 

modelling of plumbing systems beneath volcanoes. Combined with petrological, geochemical and 

geophysical data, thermobarometry represents an additional means of characterising and quantifying 

magmatic systems that underlie volcanoes. 

Applying different suitable thermobarometric models to clinopyroxene from the 1963 eruption 

of Agung and their equilibrium melts shows a major level of crystallization between 18 to 22 km 

depth, which is around the Moho in the region. For the 1963 and 1974 eruptions of Batur, a similar 

outcome is observed. Crystallization depths of 12 to 18 km for the 1963 and 15 to 19 km for the 1974 

eruption also suggest a major reservoir around the Moho beneath Batur. A shallow-level reservoir is 

recorded by plagioclase, with depths of 3 to 7 km for the 1963 eruption of Agung. For Batur, 

plagioclase from the 1963 eruption recorded depths of 2 to 4 km. Plagioclase from the 1974 eruption 

show similar crystallization depths of 3 to 5 km. For both volcanoes, the results from plagioclase-melt 

thermobarometry point to a magma reservoir around the transition between the sedimentary unit and 

the upper crust at 4 km depths. It becomes clear from the results that crustal stratigraphy plays a major 

role for magma storage beneath both, Agung and Batur. Magma is stalled at discontinuities in the 

stratigraphy, and therefore where changes of density occur. Even though magma storage is found at 

similar depth for both volcanoes, petrological and geophysical evidence point towards two 

independent plumbing systems (Fig. 29). 

When coupled with petrological and geochemical evidence from other studies, it becomes 

obvious that magmas from both volcanoes underwent mixing before eruption. During this process 

basaltic magma was injected into magma reservoirs holding residual andesitic melt, which resulted in 

the eruption of basaltic andesite. The same process of magma injection could also have been the 

trigger for the studied eruptions. However, the current plumbing system at Batur volcano does not 

represent the full range of historical eruptive products, especially the ones linked to the caldera-

forming events. This leaves questions to the extent of further magma storage within the Batur 

Volcanic Field that is currently unaccounted for. 

A regional comparison between Agung and Batur and other volcanoes in close vicinity revealed 

a general trend for magma storage in Indonesia. Results from studies on Krakatau, Gede, Merapi and 

Kelut volcanoes using feldspar, pyroxene and amphibole thermobarometry suggest main magma 

storage levels around the Moho at 20 to 25 km depth and within the mid- to upper-crust. This 

observation is in general agreement with the magma storage levels found beneath Agung and Batur. 

Consequently, continuous seismic surveying, InSAR observation and petrological monitoring of 

Agung and Batur are of utmost importance. Eruptive events in the past have shown the range of 



 

34 

 

devastation, from massive caldera-forming events to an impact on global climate. Foremost, and due 

to the dense population of Bali, these two active volcanoes remain an imminent threat to people in 

their direct vicinity, making continued studies necessary for successful hazard mitigation in the future. 

 

 

Figure 29: 3D model of Batur and Agung volcanoes with their underlying magma plumbing systems (Map courtesy of 

Google Earth). 
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Table 1: Helium isotope data Agung 

Sample ID Sample Mineral %blank on 
3
He/

4
He 

3
He/

4
He X

3
 

3
He/

4
He ± [

4
He]C (x10

-9
) 

  Wt. (g) phase 
 4
He (R/RA)raw

1
 (R/RA)bc

2
   (RC/RA)

 4
 1sigma cm

3
STP/g

5
 

A-BA1-1963 1.2528 Pyroxene 4.5 6.96 7.42 6.3 8.62 0.39 0.78 

 
Table 1: Helium isotope data in pyroxene from the 1963 Agung eruption. Indices description: 1. measured ratios – 2. blank corrected ratios – 3. X = 
(4He/20Ne)M/(4He/20Ne)air, M is the measured 4He/20Ne ratio – 4. air-corrected He isotope ratio = [(R/RA*X)-1]/(X-1) – 5. Helium abundance data are corrected for air 
contamination where [He]C = ([He]M×(X−1))/X. Uncertainty ± 5%. 

 

 

 
Table 2: Whole-rock data for the 1963 Agung eruption and the 1963 and 1974 Batur eruptions 

Sample ID SiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Cr2O3 LOI Sum 

A-BA1-1963 52.50 18.05 9.98 4.27 8.18 3.17 1.14 0.95 0.26 0.18 0.000 1.1 99.84 

B-BA-1-63 53.13 17.76 10.43 4.45 7.87 3.25 1.25 1 0.26 0.19 0.002 0.2 99.9 

B-BA-2-74 52.98 17.93 10.53 3.82 8.46 3.58 1.23 1.05 0.23 0.19 0.002 -0.2 99.9 

 
Table 2: Sample A-BA1-1963: Agung 1963 eruption; Sample B-BA-1-63: Batur 1963 eruption; Sample B-BA-2-74: Batur 1974 eruption. 
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Table 3: Geochemical data for clinopyroxene in 1963 Agung lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p65 0.427 51.207 3.675 14.64 18.813 0.317 0.004 0.02 0.006 0.63 0.004 10.222 0.037 0.003 100.004 cpx 

A-BA1-63A_p66 0.395 51.218 3.376 14.25 18.247 0.347 0.118 0.031 0 0.648 0.002 10.832 0.028 0.045 99.537 cpx 

A-BA1-63A_p67 0.382 51.792 3.055 14.352 18.771 0.394 0.084 0.003 0 0.626 0.028 10.702 0.046 0.095 100.324 cpx 

A-BA1-63A_p120 0.343 52.26 2.893 14.858 19.158 0.393 0 0.013 0 0.572 0.009 10.269 0 0.055 100.821 cpx 

A-BA1-63B_p31 0.257 51.085 3.322 15.074 20.064 0.369 0 0 0.025 0.552 0 8.648 0 0.042 99.438 cpx 

A-BA1-63B_p32 0.36 48.726 2.682 13.782 19.874 0.321 0.083 0.001 0 0.589 0 9.741 0 0.01 96.169 cpx 

A-BA1-63B_p34 0.317 51.585 2.406 15.452 19.732 0.367 0.065 0.006 0.051 0.486 0.002 8.742 0.032 0.01 99.253 cpx 

A-BA1-63B_p35 0.414 50.743 3.705 14.332 19.339 0.274 0 0 0 0.597 0 9.967 0.005 0.085 99.461 cpx 

A-BA1-63B_p36 0.297 51.744 2.838 15.457 19.834 0.366 0 0.014 0 0.498 0.003 8.911 0.023 0.028 100.012 cpx 

A-BA1-63B_p37 0.292 51.493 3.02 14.923 20.677 0.352 0.19 0.012 0.007 0.566 0.008 8.246 0.114 0.013 99.911 cpx 

A-BA1-63B_p38 0.287 50.642 3.346 14.094 20.263 0.292 0 0 0.048 0.77 0 9.955 0.012 0 99.709 cpx 

A-BA1-63B_p39 0.343 51.338 3.164 14.641 19.528 0.292 0 0.003 0.034 0.612 0.004 9.619 0 0.047 99.624 cpx 

A-BA1-63B_p168 0.315 52.558 2.099 15.248 18.88 0.328 0 0.005 0.025 0.496 0.002 10.305 0.039 0.04 100.34 cpx 

A-BA1-63C_p2 0.397 49.999 4.208 13.349 19.411 0.331 0 0.01 0.09 0.967 0.017 10.754 0.012 0.023 99.564 cpx 

A-BA1-63C_p3 0.326 51.103 3.093 14.216 18.972 0.386 0 0 0 0.625 0 10.704 0 0.063 99.488 cpx 

A-BA1-63C_p4 0.335 51.135 2.973 14.397 18.318 0.375 0 0.022 0.073 0.629 0.01 11.114 0.033 0.088 99.5 cpx 

A-BA1-63C_p7 0.366 51.288 2.784 14.271 18.926 0.417 0 0 0.001 0.6 0 11.259 0.009 0.05 99.971 cpx 

A-BA1-63C_p8 0.338 52.63 1.722 14.797 19.214 0.403 0.011 0 0.03 0.428 0 10.501 0.007 0.02 100.101 cpx 

A-BA1-63C_p34 0.39 50.404 3.534 14.902 19.954 0.341 0 0 0.032 0.643 0 10.034 0 0.045 100.279 cpx 

A-BA1-63C_p35 0.367 50.773 3.395 14.81 18.883 0.325 0.031 0.001 0.005 0.617 0.002 10.17 0 0.065 99.444 cpx 

A-BA1-63C_p36 0.357 51.333 2.757 14.885 19.385 0.426 0.042 0.002 0 0.591 0.005 10.154 0.021 0.058 100.015 cpx 

A-BA1-63C_p67 0.269 51.792 2.651 15.153 18.76 0.397 0 0.017 0.042 0.526 0 10.286 0 0.02 99.913 cpx 

A-BA1-63C_p68 0.352 51.493 2.623 14.464 19.253 0.381 0.023 0 0 0.55 0.002 10.766 0 0.023 99.93 cpx 

A-BA1-63C_p69 0.292 51.732 2.72 14.783 19.106 0.297 0.126 0.021 0.011 0.623 0 10.064 0.021 0.081 99.877 cpx 

A-BA1-63C_p94 0.339 50.996 3.501 14.667 20.422 0.329 0 0 0.022 0.76 0 8.936 0.007 0.068 100.047 cpx 

A-BA1-63C_p95 0.404 52.025 2.383 14.232 19.139 0.447 0 0.009 0.1 0.604 0.017 11.155 0.047 0.005 100.563 cpx 

A-BA1-63C_p96 0.431 51.689 3.118 14.372 19.196 0.279 0 0.003 0.008 0.658 0 11.049 0.007 0.035 100.845 cpx 
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Table 3 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p125 0.307 52.352 2.298 15.09 19.35 0.341 0 0 0.088 0.619 0 9.526 0.026 0.061 100.058 cpx 

A-BA1-63C_p126 0.329 52.3 2.254 15.157 19.047 0.313 0.054 0.003 0.045 0.678 0.003 10.012 0.016 0.073 100.283 cpx 

A-BA1-63C_p127 0.436 51.634 2.991 14.793 18.85 0.386 0.011 0 0.017 0.673 0.006 10.126 0 0.03 99.952 cpx 

A-BA1-63C_p170 0.434 51.896 2.908 14.568 19.008 0.38 0.038 0 0.011 0.587 0.014 10.607 0.061 0.018 100.527 cpx 

A-BA1-63C_p177 0.344 50.618 4.049 14.544 19.088 0.294 0 0 0 0.736 0.012 10.268 0 0.076 100.026 cpx 

A-BA1-63C_p178 0.431 50.84 4.019 14.505 18.617 0.358 0 0 0.029 0.758 0.012 10.321 0.021 0.06 99.968 cpx 

A-BA1-63C_p179 0.397 50.84 3.778 14.308 18.992 0.282 0.031 0 0.03 0.66 0.001 10.716 0 0.053 100.088 cpx 

A-BA1-63D_p9 0.311 53.073 1.689 14.951 19.213 0.29 0 0 0.015 0.485 0 10.156 0.016 0.023 100.222 cpx 

A-BA1-63D_p85 0.357 51.443 3.691 14.69 18.997 0.361 0.031 0 0.049 0.702 0.004 10.535 0.061 0.063 100.983 cpx 

A-BA1-63D_p87 0.367 51.516 3.334 14.3 19.085 0.309 0.1 0 0.046 0.629 0.005 10.99 0.005 0.018 100.703 cpx 

A-BA1-63D_p100 0.53 51.924 3.737 14.643 19.147 0.373 0 0.005 0 0.64 0.012 10.545 0.023 0.086 101.662 cpx 

A-BA1-63D_p101 0.432 51.261 3.577 14.745 18.794 0.346 0.069 0.006 0.04 0.666 0 10.359 0.014 0.053 100.362 cpx 

A-BA1-63D_p102 0.399 51.706 3.846 14.554 19.111 0.328 0.054 0.008 0 0.628 0.001 10.291 0.03 0.093 101.049 cpx 

A-BA1-63D_p115 0.312 53.331 2.639 15.673 19.635 0.436 0 0 0.02 0.442 0.006 9.231 0 0 101.724 cpx 

A-BA1-63D_p119 0.394 51.287 3.908 14.473 19.662 0.218 0 0 0.017 0.706 0 9.761 0 0 100.426 cpx 

A-BA1-63D_p120 0.445 52.82 1.936 14.846 18.405 0.362 0.031 0 0 0.428 0 11.068 0.012 0.008 100.361 cpx 

A-BA1-63D_p130 0.331 51.915 2.72 14.585 18.736 0.38 0 0.01 0.027 0.548 0.001 10.497 0.03 0.005 99.785 cpx 

A-BA1-63D_p131 0.713 52.039 6.887 12.498 19.099 0.362 0 0.348 0.065 1.044 0 7.311 0.031 0.01 100.407 cpx 

A-BA1-63D_p132 0.382 51.342 3.18 14.431 18.176 0.48 0.023 0.005 0.041 0.602 0.007 11.338 0.042 0.043 100.09 cpx 

A-BA1-63D_p160 0.429 51.178 3.6 14.45 18.94 0.383 0.046 0 0.025 0.628 0.015 10.269 0.005 0.093 100.058 cpx 

A-BA1-63D_p161 0.298 51.624 3.35 14.486 19.105 0.376 0.077 0 0.024 0.675 0 11.024 0.044 0 101.083 cpx 

A-BA1-63D_p162 0.477 51.682 2.835 14.264 18.82 0.401 0.088 0.005 0 0.605 0 11.586 0.037 0.058 100.858 cpx 

A-BA1-63D_p178 0.407 52.479 2.79 15.219 19.639 0.308 0 0.012 0 0.504 0.004 9.177 0.028 0.038 100.604 cpx 

A-BA1-63D_p179 0.372 50.448 2.948 14.027 19.634 0.349 0 0.003 0.021 0.566 0 10.267 0.075 0.025 98.735 cpx 

A-BA1-63D_p180 0.412 52.16 2.58 14.454 18.498 0.481 0 0 0 0.647 0.017 11.768 0 0.058 101.071 cpx 

A-BA1-63E_p1 0.242 51.942 2.592 14.736 19.569 0.356 0.019 0.003 0 0.627 0.004 10.427 0 0.07 100.586 cpx 

A-BA1-63E_p2 0.378 51.45 2.866 14.578 19.068 0.405 0.088 0.017 0.009 0.616 0.013 10.889 0.047 0.055 100.476 cpx 
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Table 3 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63E_p3 0.376 52.24 2.59 14.758 19.077 0.291 0.031 0 0.047 0.563 0 10.461 0 0.068 100.502 cpx 

A-BA1-63E_p49 0.316 52.179 2.513 15.227 20.157 0.401 0.019 0 0.01 0.49 0 9.6 0 0.06 100.972 cpx 

A-BA1-63E_p50 0.442 51.642 2.694 14.604 19.791 0.374 0 0.023 0 0.568 0 10.168 0.009 0.063 100.378 cpx 

A-BA1-63E_p51 0.371 51.101 3.061 14.636 20.387 0.309 0 0.005 0.003 0.604 0.005 9.177 0.002 0.055 99.715 cpx 

A-BA1-63E_p58 0.314 50.725 4.014 15.102 20.182 0.336 0.011 0 0.019 0.597 0.005 8.832 0.002 0.086 100.224 cpx 

A-BA1-63E_p59 0.324 51.087 3.618 14.454 20.548 0.248 0.023 0 0.047 0.651 0.009 8.872 0.009 0.05 99.938 cpx 

A-BA1-63E_p60 0.25 51.848 2.833 15.272 20.534 0.314 0.104 0.011 0 0.634 0.01 8.271 0.012 0.066 100.157 cpx 

A-BA1-63E_p86 0.365 51.1 4.028 14.751 18.712 0.327 0 0.002 0.056 0.725 0.008 10.08 0.019 0.145 100.316 cpx 

A-BA1-63E_p104 0.354 51.907 2.73 14.513 19.328 0.361 0.046 0.003 0.006 0.609 0 10.547 0 0.015 100.419 cpx 

A-BA1-63E_p105 0.339 52.702 2.396 15.551 19.803 0.277 0.05 0.002 0 0.494 0 8.763 0.019 0.01 100.406 cpx 

A-BA1-63E_p106 0.344 51.027 2.915 14.168 18.035 0.505 0 0 0.014 0.589 0.024 11.257 0 0.053 98.926 cpx 

A-BA1-63E_p113 0.343 51.348 3.697 14.128 18.49 0.403 0.015 0.005 0.021 0.674 0.002 11.467 0 0.055 100.648 cpx 

A-BA1-63E_p115 0.366 51.447 3.548 14.392 18.899 0.319 0.057 0.011 0 0.654 0.002 11.18 0.039 0.083 100.997 cpx 

A-BA1-63E_p116 0.413 51.31 3.748 14.175 18.992 0.343 0.008 0 0.021 0.659 0 10.493 0.023 0.058 100.243 cpx 

A-BA1-63E_p117 0.401 50.884 3.834 14.676 18.153 0.332 0 0.002 0.051 0.783 0 10.53 0.016 0.01 99.672 cpx 

A-BA1-63E_p143 0.456 51.161 3.948 14.514 18.574 0.357 0 0 0.012 0.693 0 10.431 0.054 0.065 100.265 cpx 

A-BA1-63E_p144 0.535 50.91 3.867 14.408 18.92 0.277 0 0.016 0.01 0.68 0 10.716 0.04 0.068 100.447 cpx 

A-BA1-63E_p145 0.425 50.351 4.624 14.077 19.494 0.143 0 0.007 0.003 0.648 0 10.006 0.026 0.08 99.884 cpx 

A-BA1-63E_p158 0.331 51.918 2.712 15.333 19.614 0.259 0 0 0.088 0.599 0.004 9.955 0 0.096 100.908 cpx 

A-BA1-63E_p159 0.378 52.395 2.33 15.21 19.493 0.288 0.157 0 0.039 0.518 0.008 9.196 0.049 0.01 100.069 cpx 

A-BA1-63E_p160 0.332 51.869 3.191 15.042 19.145 0.264 0.099 0 0 0.634 0.009 9.872 0 0.055 100.51 cpx 

A-BA1-63E_p161 0.354 52.4 2.974 14.599 18.957 0.363 0.027 0.004 0.037 0.587 0.004 11.021 0 0.075 101.401 cpx 

A-BA1-63E_p162 0.353 51.508 3.223 14.239 19.146 0.329 0 0 0.002 0.596 0 10.447 0.035 0.035 99.913 cpx 

A-BA1-63E_p163 0.338 52.241 3.133 14.572 18.976 0.379 0 0.011 0 0.609 0 10.498 0.016 0.045 100.818 cpx 

A-BA1-63E_p164 0.341 51.76 3.377 14.83 20.365 0.285 0 0.008 0.042 0.75 0 8.887 0 0.015 100.66 cpx 

A-BA1-63E_p165 0.251 51.767 3.868 14.468 20.414 0.259 0.004 0.001 0.018 0.769 0.005 9.061 0.007 0.045 100.936 cpx 

A-BA1-63E_p166 0.236 53.016 1.51 15.616 17.92 0.43 0 0.007 0.015 0.497 0 10.896 0 0.065 100.208 cpx 
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Table 3 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63F_p16 0.386 51.586 3.196 14.909 18.636 0.403 0.105 0.014 0.016 0.578 0.004 9.913 0 0.111 99.856 cpx 

A-BA1-63F_p17 0.334 52.953 2.25 15.642 18.515 0.359 0.041 0 0.028 0.471 0.006 9.765 0.028 0.042 100.433 cpx 

A-BA1-63F_p18 0.461 51.094 3.584 14.658 18.768 0.287 0 0 0.013 0.649 0.002 10.042 0.071 0.074 99.703 cpx 

A-BA1-63F_p46 0.472 50.949 3.859 14.224 18.787 0.31 0.045 0.01 0.008 0.653 0 10.644 0 0 99.961 cpx 

A-BA1-63F_p47 0.383 51.693 3.281 14.572 19.279 0.459 0.026 0 0.029 0.6 0.012 10.225 0.067 0.062 100.685 cpx 

A-BA1-63F_p48 0.378 52.11 2.366 14.93 18.163 0.422 0 0.003 0.022 0.526 0 10.473 0.046 0.082 99.521 cpx 

A-BA1-63F_p51 0.448 51.202 3.734 14.546 19.193 0.361 0.06 0.004 0 0.647 0.003 9.752 0 0 99.949 cpx 

A-BA1-63F_p52 0.32 52.391 2.624 13.806 16.914 0.388 0.06 0 0 0.632 0.01 11.858 0 0.025 99.026 cpx 

A-BA1-63F_p53 0.314 52.093 3.264 14.87 20.039 0.183 0.06 0 0.033 0.607 0 9.193 0.028 0.02 100.704 cpx 

A-BA1-63F_p87 0.436 51.507 3.049 14.396 17.937 0.373 0.019 0.002 0 0.625 0 11.913 0 0.057 100.314 cpx 

A-BA1-63F_p88 0.358 51.576 3.483 14.522 18.922 0.372 0 0.004 0 0.667 0 10.449 0.011 0.017 100.381 cpx 

A-BA1-63F_p89 0.357 51.788 3.108 14.528 19.467 0.423 0 0 0.055 0.641 0.012 10.352 0 0.057 100.785 cpx 

A-BA1-63F_p105 0.29 52.963 2.215 15.729 19.417 0.338 0.064 0.003 0.037 0.404 0 8.656 0.028 0.04 100.184 cpx 

A-BA1-63F_p106 0.339 51.213 3.84 14.345 20.463 0.281 0 0.001 0.041 0.746 0 8.683 0.06 0.012 100.024 cpx 

A-BA1-63F_p107 0.411 52.064 2.663 14.519 18.963 0.368 0 0.008 0 0.57 0 10.647 0 0.044 100.257 cpx 

A-BA1-63F_p108 0.383 52.056 2.66 14.699 19.343 0.383 0 0.003 0.041 0.662 0 9.974 0 0.057 100.261 cpx 

A-BA1-63F_p109 0.358 52.27 2.455 14.624 18.737 0.434 0 0.002 0.03 0.622 0.006 10.172 0.007 0.01 99.726 cpx 

A-BA1-63F_p110 0.38 51.88 2.862 14.454 18.362 0.443 0 0.012 0.032 0.668 0 11.193 0 0.02 100.306 cpx 

A-BA1-63F_p112 0.389 52.177 2.606 14.851 18.449 0.391 0.041 0.003 0.051 0.574 0.016 10.809 0.005 0.037 100.395 cpx 

A-BA1-63F_p113 0.402 52.293 3.188 14.823 18.385 0.432 0.068 0 0.018 0.626 0 10.13 0.032 0.015 100.412 cpx 

A-BA1-63F_p117 0.323 51.596 2.999 14.462 18.841 0.448 0.056 0.01 0.008 0.619 0.016 10.272 0 0.04 99.686 cpx 

A-BA1-63F_p147 0.417 51.842 3.334 14.328 19.014 0.343 0 0 0.023 0.628 0 11.048 0.037 0.109 101.123 cpx 

A-BA1-63F_p148 0.278 52.159 2.903 14.948 18.776 0.367 0.008 0 0.016 0.661 0 10.657 0.009 0.094 100.876 cpx 
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Table 4: Geochemical data for orthopyroxene in 1963 Agung lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p4 0.111 53.769 1.306 22.797 1.892 0.543 0.015 0 0.032 0.281 0.018 19.376 0 0.012 100.148 opx 

A-BA1-63A_p5 0.015 53.814 1.239 23.499 1.924 0.568 0.07 0.001 0.036 0.281 0.005 18.853 0.002 0.046 100.352 opx 

A-BA1-63A_p6 0.086 54.292 1.12 22.861 1.927 0.579 0.096 0.016 0.018 0.263 0.025 19.069 0 0.012 100.358 opx 

A-BA1-63A_p9 0.01 53.503 1.931 22.694 2.001 0.613 0.077 0 0.019 0.293 0.011 19.508 0.036 0.024 100.718 opx 

A-BA1-63A_p10 0 53.302 2.055 22.871 1.955 0.661 0.037 0 0.02 0.335 0.006 19.482 0 0.017 100.74 opx 

A-BA1-63A_p11 0.046 54.452 1.06 23.456 1.851 0.646 0.092 0 0.009 0.236 0 18.826 0.022 0.022 100.718 opx 

A-BA1-63A_p15 0.073 53.741 1.624 22.901 1.856 0.483 0 0.031 0 0.309 0.013 19.198 0 0 100.226 opx 

A-BA1-63A_p16 0.102 53.751 1.841 23.17 1.836 0.525 0 0.02 0.038 0.29 0.012 18.967 0 0 100.549 opx 

A-BA1-63A_p36 0.051 53.312 2.189 23.327 1.686 0.527 0.07 0.01 0 0.339 0.003 18.289 0 0.007 99.809 opx 

A-BA1-63A_p37 0.054 53.467 1.807 23.51 1.7 0.575 0.037 0 0.048 0.313 0.007 18.599 0.002 0.041 100.158 opx 

A-BA1-63A_p39 0.074 53.908 1.487 23.07 1.758 0.594 0 0.005 0.006 0.27 0 18.763 0.029 0.044 100.008 opx 

A-BA1-63A_p40 0.075 53.769 1.37 23.303 1.865 0.633 0 0.004 0 0.319 0 18.301 0 0.051 99.69 opx 

A-BA1-63A_p41 0.078 53.738 1.14 23.37 1.746 0.61 0 0.012 0.045 0.285 0.026 18.696 0 0.022 99.762 opx 

A-BA1-63A_p42 0.036 53.863 1.604 23.079 1.846 0.59 0.085 0.004 0 0.301 0.013 18.708 0.033 0.065 100.224 opx 

A-BA1-63A_p51 0.075 53.446 1.935 23.533 1.696 0.693 0.018 0 0.008 0.324 0 19.074 0.007 0 100.809 opx 

A-BA1-63A_p52 0.064 53.557 1.531 23.241 1.716 0.606 0.059 0.019 0.007 0.268 0 19.159 0.009 0.029 100.265 opx 

A-BA1-63A_p53 0.033 53.653 2.034 24.516 1.483 0.507 0.037 0 0 0.282 0.008 17.744 0 0.029 100.324 opx 

A-BA1-63A_p58 0.069 54.249 1.767 23.353 1.781 0.556 0 0.01 0.016 0.285 0 18.852 0 0.039 100.977 opx 

A-BA1-63A_p59 0.15 54.337 1.422 23.748 1.773 0.57 0 0.048 0 0.303 0.072 18.596 0 0 101.003 opx 

A-BA1-63A_p68 0.107 54.049 1.803 23.825 1.781 0.425 0.037 0.016 0 0.323 0.008 19.193 0 0.01 101.575 opx 

A-BA1-63A_p69 0.058 53.713 1.457 23.015 1.859 0.625 0 0.02 0 0.254 0 19.162 0.027 0.005 100.195 opx 

A-BA1-63A_p74 0.063 54.595 0.903 24.174 1.855 0.559 0 0 0 0.148 0.013 18.341 0 0.049 100.697 opx 

A-BA1-63A_p79 0.06 54.269 1.286 23.164 1.729 0.512 0 0.013 0.002 0.3 0.001 19.398 0 0.022 100.756 opx 

A-BA1-63A_p80 0.072 53.417 1.536 22.636 1.968 0.535 0 0.008 0.03 0.33 0 19.656 0 0.012 100.2 opx 

A-BA1-63A_p81 0.022 53.718 1.751 22.74 1.824 0.575 0.088 0.009 0.034 0.332 0 19.687 0 0 100.78 opx 

A-BA1-63A_p97 0.057 53.898 1.422 22.9 1.757 0.665 0 0 0 0.327 0 19.538 0.029 0.002 100.595 opx 

A-BA1-63A_p99 0.029 52.506 2.714 22.31 1.831 0.521 0.114 0.004 0 0.311 0 20.151 0 0.101 100.592 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p100 0.024 54.7 1.026 23.615 1.728 0.554 0 0 0.061 0.241 0.005 18.567 0.04 0 100.56 opx 

A-BA1-63A_p101 0.026 54.225 1.142 23.501 1.7 0.52 0 0.009 0.02 0.246 0 18.952 0.033 0.015 100.389 opx 

A-BA1-63A_p102 0.067 53.775 1.342 23.166 1.734 0.523 0.088 0 0 0.258 0 19.189 0.04 0.01 100.192 opx 

A-BA1-63A_p103 0.021 54.127 1.294 23.31 1.717 0.631 0 0.01 0.001 0.242 0 19.208 0 0.012 100.573 opx 

A-BA1-63A_p104 0.073 53.891 1.408 23.504 1.741 0.637 0.033 0 0.092 0.256 0.017 19.4 0.022 0.061 101.131 opx 

A-BA1-63A_p105 0.056 55.048 1.198 23.347 1.869 0.696 0 0.021 0.015 0.25 0.004 18.808 0 0.032 101.343 opx 

A-BA1-63A_p106 0.03 53.914 2.677 25.098 1.604 0.461 0 0.004 0 0.269 0.012 15.864 0 0.042 99.972 opx 

A-BA1-63A_p107 0.092 53.248 3.058 24.119 2.159 0.471 0 0.025 0.011 0.337 0 15.515 0 0.017 99.052 opx 

A-BA1-63A_p109 0.042 54.189 1.654 23.538 1.803 0.577 0 0 0.017 0.289 0.005 18.466 0.058 0 100.637 opx 

A-BA1-63A_p136 0.042 54.174 1.596 23.155 1.866 0.594 0.018 0.005 0 0.269 0.011 18.809 0.025 0.007 100.569 opx 

A-BA1-63A_p137 0.036 54.011 1.659 23.214 1.825 0.477 0 0.002 0.002 0.293 0 19.513 0.047 0.007 101.086 opx 

A-BA1-63A_p138 0.062 53.732 1.902 23.026 1.906 0.543 0.037 0.024 0.016 0.314 0.005 19.306 0 0.017 100.889 opx 

A-BA1-63A_p139 0.037 54.529 0.947 23.145 1.938 0.643 0.011 0 0.002 0.212 0.004 18.717 0.049 0.005 100.238 opx 

A-BA1-63A_p140 0.055 53.909 1.651 22.748 1.759 0.574 0.044 0 0.037 0.315 0 19.492 0 0 100.584 opx 

A-BA1-63A_p141 0.079 53.973 1.682 22.869 1.934 0.644 0.066 0 0.024 0.377 0.018 19.202 0 0.039 100.903 opx 

A-BA1-63A_p142 0.065 53.801 1.654 22.87 1.716 0.606 0.037 0.008 0.003 0.295 0.006 19.098 0 0.077 100.235 opx 

A-BA1-63A_p143 0.063 53.914 1.716 22.771 1.766 0.532 0 0.009 0.068 0.315 0.004 19.125 0.002 0.01 100.294 opx 

A-BA1-63A_p144 0.021 53.433 1.687 22.781 1.923 0.49 0.114 0.012 0.011 0.286 0.002 19.17 0 0.027 99.957 opx 

A-BA1-63A_p145 0.02 53.14 2.482 23.426 1.814 0.535 0 0 0.051 0.302 0.006 18.852 0 0.056 100.683 opx 

A-BA1-63A_p146 0.036 53.175 1.389 22.674 1.816 0.525 0.011 0.004 0 0.251 0.007 18.521 0 0.012 98.419 opx 

A-BA1-63A_p147 0.065 54.039 1.896 23.813 1.781 0.474 0 0.007 0 0.232 0 18.135 0.063 0.041 100.546 opx 

A-BA1-63A_p149 0 54.265 1.312 23.553 1.831 0.53 0.015 0 0 0.279 0 19.069 0.011 0 100.865 opx 

A-BA1-63A_p150 0.031 54.123 1.555 22.686 1.748 0.621 0.044 0 0 0.295 0 19.239 0 0 100.342 opx 

A-BA1-63A_p157 0.036 54.376 1.658 23.533 1.867 0.544 0 0 0.021 0.315 0 18.868 0.027 0.017 101.262 opx 

A-BA1-63A_p158 0.055 53.186 1.878 23.213 1.827 0.461 0.052 0.012 0 0.307 0 18.582 0 0.029 99.602 opx 

A-BA1-63A_p159 0.051 53.616 0.867 23.59 1.785 0.636 0 0 0.002 0.248 0 18.083 0.004 0.044 98.926 opx 

A-BA1-63A_p160 0 54.964 1.015 23.517 2.001 0.501 0 0.012 0.004 0.236 0.008 18.522 0.022 0.029 100.829 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p161  0.061 54.294 1.123 23.32 2.052 0.672 0 0.013 0 0.33 0.002 18.935 0 0.017 100.819 opx 

A-BA1-63A_p163  0.075 53.402 2.199 23.803 1.743 0.593 0.081 0 0.006 0.334 0.009 18.029 0.031 0 100.303 opx 

A-BA1-63A_p164  0.057 54.137 2.084 23.874 1.684 0.427 0.007 0 0.018 0.296 0 18.03 0.033 0 100.647 opx 

A-BA1-63A_p165  0.019 53.345 2.167 23.535 1.737 0.422 0.022 0.01 0 0.292 0 18.79 0.058 0 100.397 opx 

A-BA1-63A_p166  0.046 53.863 2.007 23.462 1.763 0.586 0 0 0 0.322 0.023 18.759 0 0.065 100.891 opx 

A-BA1-63A_p168  0.017 53.931 1.855 23.143 1.775 0.556 0 0.003 0 0.339 0.002 19.421 0.004 0.017 101.063 opx 

A-BA1-63A_p169  0.063 53.809 2.203 23.344 1.847 0.606 0 0.002 0.006 0.315 0 19.025 0 0.087 101.307 opx 

A-BA1-63A_p170  0.105 53.838 1.615 22.581 1.983 0.496 0 0.001 0 0.328 0 18.934 0 0.051 99.932 opx 

A-BA1-63A_p171  0.075 54.524 0.97 23.119 1.815 0.573 0 0.001 0.038 0.202 0.003 18.693 0 0.046 100.058 opx 

A-BA1-63B_p14  0.02 52.844 1.421 23.175 1.847 0.638 0 0.003 0 0.347 0.021 18.937 0.009 0 99.257 opx 

A-BA1-63B_p15  0.032 53.284 1.607 23.281 1.914 0.598 0 0.011 0.008 0.312 0 19.151 0.02 0.01 100.228 opx 

A-BA1-63B_p23  0.073 53.894 0.978 23.998 1.737 0.649 0.015 0 0.018 0.16 0.002 18.943 0 0.051 100.518 opx 

A-BA1-63B_p25  0.018 52.761 1.666 23.391 1.818 0.467 0 0.016 0.022 0.368 0.01 18.692 0.007 0.014 99.248 opx 

A-BA1-63B_p26  0.061 53.432 1.1 23.725 1.927 0.579 0 0.001 0.049 0.29 0 19.121 0.007 0.048 100.34 opx 

A-BA1-63B_p27  0.025 53.181 1.463 23.293 2.006 0.516 0.007 0.011 0 0.343 0 18.953 0.042 0.046 99.886 opx 

A-BA1-63B_p40  0.066 53.106 1.699 24.069 1.663 0.627 0.073 0.003 0 0.278 0 18.793 0.007 0.01 100.394 opx 

A-BA1-63B_p42  0.05 53.452 1.536 23.75 1.673 0.535 0.044 0 0 0.256 0 18.62 0.031 0.026 99.973 opx 

A-BA1-63B_p55  0.083 52.816 2.258 22.895 1.849 0.637 0 0.011 0.014 0.374 0 19.211 0 0.099 100.247 opx core 

A-BA1-63B_p56  0.08 52.396 0.968 17.455 6.928 0.665 0 0.025 0.03 0.447 0 20.641 0 0.039 99.674 opx rim 

A-BA1-63B_p57  0.056 52.921 1.781 23.069 2.127 0.51 0.015 0.021 0.018 0.327 0 18.643 0 0.036 99.524 opx core 

A-BA1-63B_p58  0.066 53.28 1.667 23.811 1.787 0.553 0.062 0.004 0.029 0.347 0.005 18.344 0.029 0.031 100.014 opx mid 

A-BA1-63B_p59  0.092 51.712 0.859 15.751 4.98 0.881 0.127 0.043 0 0.479 0.018 24.853 0.009 0.024 99.824 opx rim 

A-BA1-63B_p60  0.074 53.452 2.24 23.81 1.777 0.559 0 0 0 0.24 0 19.215 0 0 101.367 opx 

A-BA1-63B_p62  0.064 53.392 2.495 23.567 1.817 0.545 0 0.004 0.017 0.354 0 18.582 0.013 0.012 100.862 opx 

A-BA1-63B_p63  0.061 53.493 1.571 23.265 1.683 0.647 0.088 0.015 0 0.261 0 19.427 0.018 0.014 100.543 opx 

A-BA1-63B_p64  0.059 52.954 1.861 23.406 1.563 0.543 0.058 0 0 0.316 0.037 19.232 0.024 0.053 100.098 opx 

A-BA1-63B_p69  0.049 53.433 1.581 23.268 1.783 0.608 0.051 0.004 0.008 0.301 0 19.098 0 0.014 100.198 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63B_p70  0.092 53.888 1.197 23.621 1.716 0.679 0 0 0 0.302 0.011 18.925 0.009 0.019 100.457 opx 

A-BA1-63B_p71  0.045 53.395 1.772 23.875 1.904 0.544 0.066 0.016 0.005 0.33 0.007 18.616 0.06 0 100.633 opx 

A-BA1-63B_p75  0.076 53.457 2.689 24.689 2.292 0.471 0.007 0.005 0.013 0.329 0 16.765 0 0 100.793 opx 

A-BA1-63B_p76  0.048 53.013 2.758 24.576 2.001 0.502 0.007 0.001 0 0.308 0.009 16.344 0.025 0 99.59 opx 

A-BA1-63B_p77  0.095 52.662 2.346 24.108 1.561 0.527 0 0.01 0 0.245 0 17.594 0.016 0.012 99.176 opx 

A-BA1-63B_p78  0.062 52.326 1.652 20.728 2.026 0.629 0 0.009 0.009 0.311 0.008 21.706 0.004 0 99.468 opx 

A-BA1-63B_p79  0.081 52.503 1.928 20.748 1.994 0.599 0 0 0 0.339 0.006 21.763 0 0 99.96 opx 

A-BA1-63B_p80  0.054 52.886 1.258 21.182 1.924 0.638 0 0.008 0.071 0.224 0 21.518 0 0.031 99.794 opx 

A-BA1-63B_p81  0.075 52.892 2.967 23.281 1.669 0.508 0 0.015 0 0.285 0.009 18.031 0.018 0.034 99.782 opx 

A-BA1-63B_p82  0.049 53.592 2.055 23.819 1.766 0.54 0.062 0.007 0.068 0.26 0 18.629 0 0.022 100.869 opx 

A-BA1-63B_p83  0.052 53.286 2.047 23.368 1.778 0.465 0.073 0.015 0.008 0.271 0 18.45 0 0.01 99.823 opx 

A-BA1-63B_p84  0.095 53.409 1.351 23.38 1.881 0.535 0.04 0.002 0 0.236 0.018 19.05 0 0.024 100.017 opx 

A-BA1-63B_p85  0.02 53.817 1.204 23.369 1.924 0.576 0.011 0 0.034 0.259 0.006 18.58 0.018 0 99.817 opx 

A-BA1-63B_p86  0.035 53.213 1.846 23.429 1.857 0.629 0 0.009 0.005 0.271 0 18.867 0 0 100.161 opx 

A-BA1-63B_p90  0.084 53.666 1.523 23.513 1.845 0.566 0.029 0 0.032 0.309 0 18.772 0.02 0.005 100.364 opx 

A-BA1-63B_p91  0.059 53.651 1.515 22.997 1.871 0.561 0 0.016 0 0.283 0 19.263 0 0 100.216 opx 

A-BA1-63B_p92  0.054 53.913 1.215 23.065 1.811 0.584 0 0 0.018 0.221 0 19.721 0 0 100.602 opx 

A-BA1-63B_p93  0.019 53.53 1.624 23.059 2.048 0.568 0 0.005 0.02 0.387 0 18.593 0.029 0.031 99.913 opx 

A-BA1-63B_p94  0.024 53.305 1.622 22.999 1.951 0.539 0.007 0.009 0 0.274 0.019 19.19 0 0.06 99.995 opx 

A-BA1-63B_p95  0.062 53.144 1.454 23.205 1.922 0.603 0 0.005 0 0.329 0.01 19.105 0.009 0.01 99.856 opx 

A-BA1-63B_p96  0.039 53.182 2.197 23.124 1.861 0.506 0 0 0.01 0.28 0 18.541 0 0.063 99.803 opx 

A-BA1-63B_p97  0.069 52.912 2.266 23.073 1.866 0.482 0 0 0 0.29 0.015 18.707 0.053 0.026 99.756 opx 

A-BA1-63B_p98  0.109 53.721 2.074 23.045 1.868 0.619 0.011 0.025 0.002 0.271 0.012 18.96 0.04 0.024 100.778 opx 

A-BA1-63B_p102  0.106 54.195 1.524 23.186 1.931 0.6 0.069 0.024 0.039 0.286 0.007 18.684 0.051 0.014 100.714 opx 

A-BA1-63B_p103  0.047 53.862 1.261 23.418 1.845 0.708 0 0.001 0 0.244 0.004 18.591 0 0.012 99.992 opx 

A-BA1-63B_p104  0.065 53.817 1.169 23.54 1.993 0.622 0 0.008 0.031 0.256 0.001 18.888 0.013 0.034 100.437 opx 

A-BA1-63B_p108  0.029 53.102 1.986 22.61 1.803 0.634 0 0 0.016 0.313 0.006 19.504 0 0 100.002 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63B_p109 0.043 53.441 2.323 23.617 1.86 0.594 0.139 0.016 0.065 0.308 0.024 19.117 0.024 0.022 101.588 opx 

A-BA1-63B_p110 0.026 53.471 2.279 23.422 1.847 0.6 0.088 0 0.003 0.317 0 18.639 0.007 0.051 100.75 opx 

A-BA1-63B_p114 0.03 54.485 0.934 24.389 1.6 0.611 0.117 0.007 0.017 0.195 0 17.952 0 0 100.337 opx core 

A-BA1-63B_p115 0.043 53.701 1.629 23.569 1.719 0.528 0.051 0 0 0.301 0.001 18.805 0.035 0.087 100.469 opx mid 

A-BA1-63B_p116 0.156 52.419 0.903 16.413 5.154 0.895 0.058 0.005 0.003 0.363 0 24.095 0 0 100.464 opx rim 

A-BA1-63B_p117 0.023 53.927 1.819 24.835 1.558 0.616 0 0.014 0.003 0.234 0 17.048 0 0.043 100.12 opx core 

A-BA1-63B_p118 0.028 54.158 1.921 25.673 1.525 0.475 0 0.019 0 0.229 0 16.169 0.031 0 100.228 opx mid 

A-BA1-63B_p119 0.141 51.991 1.108 17.715 7.871 0.689 0 0.041 0.204 0.428 0 19.716 0 0.024 99.928 opx rim 

A-BA1-63B_p129 0.071 53.806 2.173 24.079 1.742 0.494 0 0.014 0.015 0.276 0.006 18.279 0.013 0.039 101.006 opx 

A-BA1-63B_p130 0.04 53.086 1.942 23.203 1.795 0.715 0.018 0 0 0.271 0 19.259 0 0.01 100.339 opx 

A-BA1-63B_p131 0.052 54.313 1.416 24.358 1.858 0.557 0.051 0 0.029 0.299 0.028 17.636 0.018 0.012 100.621 opx 

A-BA1-63B_p148 0.098 53.931 1.52 23.247 1.796 0.685 0.018 0.005 0 0.289 0 19.346 0.029 0.072 101.036 opx 

A-BA1-63B_p149 0.073 53.418 1.55 23.035 1.731 0.597 0.076 0.008 0 0.237 0.007 19.269 0 0 99.999 opx 

A-BA1-63B_p150 0.125 54.605 1.139 23.167 1.898 0.666 0.058 0.026 0 0.229 0.008 18.936 0.024 0 100.879 opx 

A-BA1-63B_p155 0.051 53.422 1.66 23.024 1.731 0.523 0 0.001 0.005 0.315 0.005 19.628 0.007 0.052 100.423 opx 

A-BA1-63B_p156 0.071 53.798 1.565 22.896 1.857 0.64 0 0.017 0 0.321 0 19.256 0.022 0.01 100.453 opx 

A-BA1-63B_p157 0.101 53.053 2.244 22.972 1.81 0.593 0.091 0.005 0.054 0.276 0.009 19.221 0.018 0.024 100.469 opx 

A-BA1-63B_p158 0.054 52.7 2.353 22.404 1.751 0.557 0.033 0.019 0 0.351 0 19.374 0.033 0.041 99.67 opx 

A-BA1-63B_p159 0.058 52.517 2.295 22.738 1.819 0.535 0.094 0.002 0 0.332 0.003 19.355 0.031 0.005 99.783 opx 

A-BA1-63B_p161 0.035 37.579 0.044 31.014 0.172 0.669 0 0.006 0.069 0.026 0.009 31.125 0.002 0 100.748 opx 

A-BA1-63B_p162 0 37.613 0.018 32.775 0.143 0.554 0 0.001 0.053 0.044 0.012 29.471 0.027 0 100.708 opx 

A-BA1-63B_p163 0.064 53.513 1.302 22.544 1.882 0.551 0.015 0.007 0 0.317 0 19.957 0.033 0 100.185 opx 

A-BA1-63B_p165 0.083 53.534 1.619 22.928 1.929 0.556 0 0.005 0 0.338 0 19.712 0.02 0.05 100.774 opx 

A-BA1-63B_p166 0.033 53.493 2.22 23.826 1.726 0.429 0.011 0 0 0.232 0 18.582 0.022 0.014 100.588 opx 

A-BA1-63B_p167 0.049 53.463 2.106 22.953 1.756 0.572 0.029 0.002 0 0.266 0 19.495 0.053 0.093 100.837 opx 

A-BA1-63C_p9 0.062 53.099 1.438 23.222 1.759 0.73 0 0.005 0.01 0.258 0.012 19.617 0.02 0.024 100.253 opx 

A-BA1-63C_p19 0.067 53.503 1.506 24.231 1.695 0.542 0 0.013 0 0.323 0.01 18.499 0.06 0.024 100.471 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p20 0.023 52.719 1.804 23.594 1.776 0.549 0 0.009 0.033 0.325 0 19.462 0 0.007 100.301 opx 

A-BA1-63C_p21 0.046 53.436 1.639 24.236 1.793 0.628 0.015 0 0.041 0.265 0.004 18.95 0 0 101.052 opx 

A-BA1-63C_p37 0.063 53.42 1.336 24.112 1.808 0.506 0.07 0 0.056 0.231 0 18.252 0 0 99.854 opx 

A-BA1-63C_p38 0.062 53.769 1.092 23.758 1.902 0.588 0.044 0 0 0.239 0 19.013 0.029 0 100.496 opx 

A-BA1-63C_p39 0.055 52.497 1.63 22.704 1.92 0.617 0.089 0.01 0.006 0.289 0 19.634 0.022 0.034 99.507 opx 

A-BA1-63C_p40 0.038 53.241 1.708 22.858 1.916 0.548 0.052 0 0 0.341 0 19.33 0.029 0.019 100.08 opx 

A-BA1-63C_p41 0.069 52.411 2.135 23 1.92 0.544 0.096 0 0 0.408 0.008 20.017 0 0.027 100.633 opx 

A-BA1-63C_p42 0.066 52.639 1.726 22.808 1.79 0.566 0.074 0.003 0 0.283 0.001 19.517 0.018 0.01 99.501 opx 

A-BA1-63C_p82 0.017 53.838 1.468 23.262 1.726 0.713 0.026 0 0.021 0.302 0.014 19.69 0.025 0.024 101.123 opx 

A-BA1-63C_p83 0.032 53.719 1.278 23.192 1.68 0.679 0.03 0 0.006 0.301 0 20.098 0.011 0 101.026 opx 

A-BA1-63C_p85 0.061 54.787 0.999 25.504 1.736 0.592 0 0 0 0.157 0.002 16.702 0.016 0.032 100.588 opx core 

A-BA1-63C_p86 0.006 54.836 0.915 25.33 1.495 0.573 0 0 0 0.123 0 16.645 0.045 0.012 99.98 opx mid 

A-BA1-63C_p87 0.041 54.47 0.878 25.225 1.791 0.489 0.011 0.003 0 0.237 0.017 16.96 0 0.007 100.125 opx rim 

A-BA1-63C_p88 0.048 53.923 2.105 24.228 1.911 0.508 0 0 0 0.331 0 17.966 0.022 0.032 101.074 opx 

A-BA1-63C_p89 0.054 53.182 1.986 23.479 1.823 0.579 0 0.004 0 0.322 0 18.989 0 0.005 100.423 opx 

A-BA1-63C_p107 0.079 52.407 1.676 22.34 2.079 0.603 0 0.011 0 0.317 0.02 19.788 0.049 0.012 99.376 opx 

A-BA1-63C_p110 0.051 53.308 1.914 22.887 1.999 0.566 0 0.016 0.001 0.306 0.022 19.63 0.036 0.046 100.777 opx 

A-BA1-63C_p116 0.119 53.209 1.817 22.813 1.818 0.635 0.03 0.006 0 0.319 0 19.572 0.004 0 100.342 opx 

A-BA1-63C_p117 0.042 53.129 1.529 22.29 1.918 0.577 0 0.019 0.045 0.337 0.001 20.419 0 0.01 100.316 opx 

A-BA1-63C_p118 0.032 53.59 1.381 22.794 1.853 0.645 0.085 0.01 0.014 0.264 0 19.834 0.04 0.07 100.612 opx 

A-BA1-63C_p122 0.055 53.474 1.561 23.325 1.766 0.611 0.063 0.009 0 0.237 0 19.067 0.025 0 100.193 opx 

A-BA1-63C_p123 0.063 53.618 1.636 23.607 1.719 0.666 0 0.011 0 0.303 0.002 19.169 0.038 0.017 100.849 opx 

A-BA1-63C_p124 0.095 53.429 1.68 23.635 1.78 0.649 0 0.016 0 0.267 0 19.161 0.042 0.029 100.783 opx 

A-BA1-63C_p137 0.053 53.657 1.699 23.33 1.707 0.497 0.048 0 0 0.259 0.007 19.323 0.025 0.029 100.632 opx 

A-BA1-63C_p138 0.045 54.029 1.603 23.566 1.713 0.52 0.07 0 0 0.27 0.009 19.042 0.013 0.044 100.922 opx 

A-BA1-63C_p139 0.023 55.029 0.961 25.076 1.558 0.485 0.03 0 0.059 0.183 0.002 17.506 0 0.007 100.919 opx 

A-BA1-63C_p140 0.093 54.346 1.237 23.618 2.02 0.622 0.022 0.012 0 0.342 0 19.29 0 0.032 101.634 opx core 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p141 0.133 53.739 1.393 23.508 1.944 0.638 0.059 0 0 0.368 0.001 19.349 0 0.015 101.147 opx mid 

A-BA1-63C_p145 0.048 54.054 1.459 23.857 2.377 0.686 0.052 0.007 0.008 0.353 0.002 18.116 0.056 0.022 101.097 opx rim 

A-BA1-63C_p149 0.064 54.158 1.164 24.064 1.714 0.467 0.056 0.006 0 0.286 0.001 17.914 0.022 0.002 99.918 opx 

A-BA1-63C_p151 0.064 53.725 1.361 23.507 1.85 0.522 0.059 0 0.013 0.28 0 19.339 0 0.029 100.749 opx 

A-BA1-63C_p157 0.087 54.273 1.732 24.714 2.092 0.511 0.004 0.021 0.033 0.294 0 17.239 0 0.022 101.022 opx rim 

A-BA1-63C_p174 0.018 53.721 1.872 23.625 1.746 0.558 0 0 0.009 0.241 0.003 18.268 0.013 0.044 100.117 opx core 

A-BA1-63C_p175 0.04 53.745 1.776 23.328 1.699 0.572 0 0 0 0.311 0 19.039 0 0.007 100.517 opx mid 

A-BA1-63C_p176 0.047 54.417 0.753 22.864 2.137 0.663 0.037 0.027 0 0.276 0.009 19.115 0.018 0 100.361 opx rim 

A-BA1-63D_p23 0.099 53.79 1.464 23.517 1.83 0.651 0.041 0 0.017 0.331 0.018 19.448 0 0.015 101.217 opx 

A-BA1-63D_p24 0.1 53.537 1.678 23.271 1.8 0.53 0 0.003 0.008 0.259 0.005 19.57 0.038 0.029 100.827 opx 

A-BA1-63D_p31 0.023 54.729 1.268 24.003 1.873 0.52 0 0 0.036 0.33 0 18.418 0.025 0.01 101.235 opx 

A-BA1-63D_p32 0.048 53.649 1.497 23.049 1.775 0.541 0 0 0.044 0.315 0 19.439 0 0.029 100.386 opx 

A-BA1-63D_p33 0 53.798 1.658 22.787 1.896 0.618 0 0.019 0.004 0.311 0 19.928 0 0.066 101.085 opx 

A-BA1-63D_p34 0.052 54.542 1.334 23.866 1.796 0.585 0.052 0 0.017 0.227 0 18.732 0.013 0.039 101.255 opx 

A-BA1-63D_p35 0.08 53.123 1.776 22.931 2.256 0.604 0.004 0.019 0 0.393 0 18.58 0.029 0 99.795 opx 

A-BA1-63D_p36 0.093 52.276 0.653 15.706 5.917 0.815 0.022 0.033 0.025 0.382 0.016 24.622 0 0.024 100.58 opx 

A-BA1-63D_p37 0.049 54.246 1.271 23.565 1.876 0.61 0.059 0.017 0.01 0.218 0 19.431 0 0.005 101.357 opx core 

A-BA1-63D_p38 0.029 53.537 1.263 23.5 1.966 0.68 0.059 0.021 0.035 0.222 0.006 19.397 0 0.019 100.733 opx rim 

A-BA1-63D_p39 0.081 53.015 0.761 16.306 6.544 0.819 0.015 0.03 0.027 0.362 0.006 23.61 0 0.017 101.592 opx rim 

A-BA1-63D_p52 0.049 53.535 2.797 24.216 1.881 0.499 0 0.009 0.064 0.348 0.012 17.503 0 0.027 100.937 opx core 

A-BA1-63D_p53 0.032 53.677 2.709 24.074 1.763 0.323 0 0.001 0 0.324 0.007 17.736 0 0.034 100.678 opx mid 

A-BA1-63D_p54 0.042 53.69 0.586 20.372 2.258 0.83 0 0.003 0 0.324 0.03 22.785 0.027 0.027 100.967 opx rim 

A-BA1-63D_p58 0.028 53.873 1.629 23.2 1.821 0.532 0 0.007 0 0.328 0.009 19.833 0.05 0.017 101.325 opx 

A-BA1-63D_p59 0.048 53.818 1.709 23.393 1.875 0.58 0 0.01 0.008 0.287 0.011 19.573 0 0.007 101.317 opx 

A-BA1-63D_p64 0.044 53.514 1.651 22.212 1.868 0.592 0.126 0 0.012 0.302 0 20.925 0 0.032 101.278 opx 

A-BA1-63D_p65 0.054 53.652 1.747 22.199 1.821 0.608 0 0.004 0.015 0.285 0 21.168 0.031 0.071 101.655 opx 

A-BA1-63D_p66 0.057 53.648 1.604 21.958 2.027 0.637 0.015 0.024 0 0.376 0.006 21.18 0.009 0.032 101.572 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63D_p67 0.038 53.524 2.326 24.354 1.84 0.386 0 0.007 0.079 0.318 0.001 18.119 0.014 0.029 101.035 opx 

A-BA1-63D_p68 0.045 53.675 1.931 23.806 1.769 0.473 0.082 0.006 0 0.325 0.007 18.493 0.043 0.015 100.668 opx 

A-BA1-63D_p69 0.035 52.955 2.588 23.448 1.954 0.449 0 0.004 0.023 0.347 0.006 18.94 0.061 0.044 100.853 opx 

A-BA1-63D_p76 0 53.595 1.436 23.469 1.821 0.627 0.089 0 0 0.23 0.002 18.765 0 0.024 100.058 opx 

A-BA1-63D_p77 0.036 53.999 1.286 23.294 1.819 0.635 0.019 0.005 0.015 0.296 0 19.13 0 0.041 100.575 opx 

A-BA1-63D_p78 0.097 54.187 1.954 23.69 1.848 0.545 0 0.013 0 0.297 0.008 19.025 0.007 0.027 101.696 opx 

A-BA1-63D_p79 0.069 53.91 2.256 24.245 1.766 0.571 0 0 0.002 0.311 0.004 18.56 0.007 0.024 101.724 opx 

A-BA1-63D_p110 0.037 53.41 1.664 23.572 2.1 0.604 0.048 0 0.031 0.321 0 18.966 0 0.015 100.768 opx 

A-BA1-63D_p140 0.046 53.302 1.876 23.025 1.778 0.543 0.037 0.021 0 0.351 0.002 19.592 0 0.007 100.58 opx 

A-BA1-63D_p141 0.102 53.442 2.123 23.608 1.765 0.627 0.081 0.004 0.031 0.293 0 19.197 0 0.019 101.292 opx 

A-BA1-63D_p142 0.056 53.612 1.747 23.422 1.88 0.474 0.085 0.009 0.012 0.263 0 19.65 0.043 0.015 101.268 opx 

A-BA1-63D_p143 0.062 54.074 1.478 23.088 1.886 0.602 0.07 0.008 0.026 0.272 0 19.722 0.02 0.024 101.332 opx 

A-BA1-63D_p144 0.05 53.809 1.633 23.476 1.742 0.599 0.096 0.017 0.035 0.329 0 19.847 0.009 0.017 101.659 opx 

A-BA1-63D_p145 0.025 53.27 1.791 22.939 1.792 0.599 0 0.003 0.015 0.358 0 19.584 0.078 0.049 100.503 opx 

A-BA1-63D_p149 0.066 53.509 2.282 24.3 1.821 0.518 0 0 0.051 0.321 0.008 18.02 0.004 0.024 100.922 opx 

A-BA1-63D_p152 0.035 53.561 1.628 23.28 1.85 0.529 0 0.019 0 0.327 0 19.463 0.02 0.027 100.739 opx 

A-BA1-63D_p153 0.005 54.225 1.475 23.495 1.8 0.519 0.004 0 0 0.317 0.001 19.074 0.002 0 100.917 opx 

A-BA1-63D_p154 0.089 52.941 2.459 23.403 2.915 0.511 0 0 0.042 0.291 0 18.244 0.059 0.064 101.018 opx core 

A-BA1-63D_p155 0.009 54.224 1.795 24.018 1.792 0.461 0.044 0.005 0 0.266 0.006 18.689 0.011 0.037 101.356 opx mid 

A-BA1-63D_p156 0.05 53.594 1.012 20.045 2.2 0.733 0 0.029 0 0.398 0 23.687 0.009 0.065 101.822 opx rim 

A-BA1-63D_p157 0.057 53.478 1.996 23.61 1.661 0.546 0 0 0.042 0.332 0 18.784 0.009 0.051 100.566 opx core 

A-BA1-63D_p158 0.036 54.488 1.022 23.341 1.846 0.553 0.03 0 0 0.208 0 18.996 0 0.017 100.537 opx mid 

A-BA1-63D_p159 0.101 53.951 1.173 22.18 2.484 0.737 0.004 0.122 0.046 0.349 0 19.996 0.013 0.046 101.202 opx rim 

A-BA1-63D_p172 0 53.645 1.326 23.68 1.876 0.604 0 0.002 0.001 0.285 0 19.061 0 0.024 100.504 opx 

A-BA1-63D_p173 0.06 53.675 1.878 23.603 1.727 0.57 0.059 0 0 0.268 0.001 19.065 0 0.032 100.938 opx 

A-BA1-63D_p174 0.056 53.476 1.498 23.509 2.014 0.557 0.044 0.013 0.004 0.355 0.004 18.624 0 0.017 100.17 opx 

A-BA1-63E_p13 0.027 52.999 1.728 23.823 1.663 0.534 0.018 0.01 0.035 0.316 0 18.703 0 0.007 99.863 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63E_p14 0 53.237 1.965 22.663 1.778 0.55 0.037 0.005 0.043 0.303 0 19.33 0 0.019 99.93 opx 

A-BA1-63E_p15 0.025 54.327 1.09 23.72 1.719 0.541 0 0.012 0 0.172 0 18.386 0.016 0 100.008 opx 

A-BA1-63E_p20 0.076 54.195 1.134 24.614 1.801 0.552 0.015 0.009 0.035 0.195 0.007 17.781 0 0.005 100.417 opx 

A-BA1-63E_p21 0.028 53.848 1.904 23.669 1.876 0.558 0.004 0.007 0.011 0.289 0 18.484 0.013 0.044 100.735 opx 

A-BA1-63E_p28 0.077 53.713 1.17 23.282 1.848 0.589 0 0 0.012 0.223 0 19.112 0.022 0.036 100.084 opx 

A-BA1-63E_p29 0.103 52.785 1.76 23.006 1.773 0.649 0.052 0.004 0 0.276 0.001 19.995 0.022 0.01 100.436 opx 

A-BA1-63E_p30 0.045 53.528 1.532 23.17 1.798 0.62 0.063 0 0.052 0.29 0.025 19.144 0.02 0.024 100.305 opx 

A-BA1-63E_p52 0.025 53.239 1.839 23.437 1.821 0.548 0.022 0.002 0.084 0.326 0 18.818 0 0.017 100.178 opx 

A-BA1-63E_p53 0.086 53.439 1.907 23.458 1.931 0.566 0 0 0.01 0.302 0.01 19.206 0.002 0 100.915 opx 

A-BA1-63E_p54 0.121 53.654 1.954 23.228 2.146 0.506 0.092 0 0 0.367 0.004 18.18 0 0.051 100.302 opx 

A-BA1-63E_p78 0.001 39.11 0.186 34.635 0.229 0.58 0 0.02 0.122 0.042 0 26.262 0.011 0 101.198 opx 

A-BA1-63E_p79 0.074 39.162 0.421 28.246 0.435 0.672 0 0.019 0.154 0.291 0 29.886 0.004 0.038 99.402 opx 

A-BA1-63E_p87 0.055 53.72 1.845 24.092 1.819 0.475 0 0.009 0.01 0.297 0 18.025 0.002 0 100.349 opx 

A-BA1-63E_p88 0.012 53.607 1.938 23.677 1.738 0.486 0.074 0.002 0.01 0.257 0 18.735 0 0.029 100.565 opx 

A-BA1-63E_p89 0.018 54.103 1.486 23.358 1.799 0.656 0.059 0.003 0.03 0.282 0 18.537 0.004 0.002 100.337 opx core 

A-BA1-63E_p90 0.024 53.102 2.015 23.051 1.901 0.65 0.018 0 0 0.273 0.004 19.071 0.013 0 100.121 opx mid 

A-BA1-63E_p91 0.166 54.138 2.485 24.221 2.009 0.677 0 0.024 0.027 0.367 0 16.793 0.02 0.041 100.968 opx rim 

A-BA1-63E_p92 0.056 53.297 2.399 24.644 1.835 0.468 0.055 0.002 0 0.341 0.003 17.348 0 0.032 100.479 opx 

A-BA1-63E_p93 0.034 53.47 2.441 24.431 1.851 0.594 0.041 0 0.031 0.347 0.002 17.223 0.004 0.015 100.484 opx 

A-BA1-63E_p94 0.023 53.168 2.267 23.499 1.694 0.489 0.052 0.002 0.023 0.25 0 18.976 0.04 0.012 100.495 opx 

A-BA1-63E_p95 0.14 53.055 2.415 23.411 1.796 0.556 0 0.009 0 0.303 0.002 18.606 0.036 0.012 100.341 opx 

A-BA1-63E_p96 0.056 53.075 2.298 23.263 1.848 0.549 0.077 0.016 0.003 0.293 0 19.551 0.002 0 101.031 opx 

A-BA1-63E_p97 0.019 53.153 2.011 23.465 1.791 0.638 0 0.01 0 0.316 0 19.431 0.011 0.029 100.874 opx 

A-BA1-63E_p110 0.037 53.889 2.104 23.731 1.712 0.54 0.059 0 0.011 0.299 0.002 18.463 0.022 0 100.869 opx 

A-BA1-63E_p111 0.034 53.269 2.437 23.776 1.768 0.536 0.048 0.002 0.003 0.291 0.001 18.926 0 0 101.091 opx 

A-BA1-63E_p112 0 53.335 2.113 23.583 1.88 0.627 0.085 0 0 0.331 0 18.547 0.038 0.034 100.573 opx 

A-BA1-63E_p122 0.048 54.562 1.137 24.19 1.865 0.598 0 0.003 0.028 0.273 0 18.483 0.002 0 101.189 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63E_p123 0.037 54.13 1.3 23.673 1.864 0.627 0 0.005 0.025 0.265 0.004 19.135 0.009 0 101.073 opx 

A-BA1-63E_p124 0.046 53.793 1.469 23.773 1.74 0.594 0.022 0.019 0 0.256 0.036 18.844 0 0 100.584 opx 

A-BA1-63E_p125 0.082 54.005 1.362 23.382 1.852 0.551 0 0 0.012 0.31 0 19.138 0 0 100.694 opx core 

A-BA1-63E_p126 0.077 53.493 1.541 23.369 1.836 0.528 0.077 0.009 0.022 0.29 0 19.35 0 0.015 100.607 opx mid 

A-BA1-63E_p127 0.036 54.382 1.403 24.246 2.13 0.593 0 0.028 0 0.346 0 17.245 0.029 0.049 100.487 opx rim 

A-BA1-63E_p128 0.074 53.679 1.634 22.652 1.966 0.667 0 0.007 0.045 0.361 0.015 19.606 0.029 0.041 100.773 opx 

A-BA1-63E_p129 0.069 53.482 1.688 22.616 2.047 0.523 0 0 0.026 0.32 0.018 19.462 0.029 0.044 100.32 opx 

A-BA1-63E_p130 0.137 53.732 1.53 23.385 2.309 0.694 0.085 0.023 0 0.411 0 18.586 0 0.005 100.897 opx 

A-BA1-63E_p131 0.023 53.057 1.651 22.775 1.803 0.59 0.015 0 0 0.324 0.015 19.888 0.011 0 100.149 opx core 

A-BA1-63E_p132 0.043 53.752 1.791 23.181 1.745 0.593 0 0.006 0 0.3 0.013 20.031 0 0.029 101.481 opx mid 

A-BA1-63E_p141 0.058 53.076 1.313 23.056 2.023 0.552 0.077 0.014 0 0.335 0 19.516 0 0.046 100.066 opx 

A-BA1-63E_p142 0.059 53.508 1.579 22.79 1.75 0.53 0 0.007 0 0.294 0.01 19.375 0 0.019 99.919 opx 

A-BA1-63E_p146 0.067 53.218 1.911 23.31 1.859 0.572 0.015 0.003 0 0.374 0 19.269 0 0.029 100.627 opx 

A-BA1-63E_p147 0.048 54.02 1.645 24.444 1.814 0.459 0.059 0.003 0 0.312 0 18.158 0 0.012 100.974 opx 

A-BA1-63E_p148 0.011 54.498 1.503 23.585 1.885 0.51 0 0.003 0.051 0.3 0.013 18.312 0.047 0.032 100.747 opx 

A-BA1-63E_p150 0.073 54.206 1.395 23.913 1.765 0.529 0.015 0 0.019 0.296 0.004 18.681 0.027 0.002 100.924 opx 

A-BA1-63E_p151 0.047 53.419 1.594 23.333 1.837 0.629 0 0.013 0.004 0.282 0.017 19.41 0 0 100.581 opx 

A-BA1-63E_p155 0.075 53.54 1.823 23.34 1.934 0.425 0 0.01 0 0.301 0.012 18.996 0 0.032 100.485 opx 

A-BA1-63E_p156 0.02 54.162 1.921 23.412 1.849 0.559 0 0.004 0.124 0.31 0 19.055 0 0.027 101.443 opx 

A-BA1-63E_p157 0.042 53.415 1.928 23.321 1.86 0.534 0 0 0 0.299 0 19.025 0.04 0.024 100.488 opx 

A-BA1-63F_p15 0.094 53.383 1.752 23.012 1.871 0.577 0.004 0.013 0.01 0.281 0.004 18.889 0.009 0.029 99.927 opx 

A-BA1-63F_p19 0.048 54.387 1.338 24.084 1.779 0.474 0.007 0.006 0 0.314 0.014 18.213 0.004 0 100.665 opx 

A-BA1-63F_p21 0.07 53.819 1.964 23.535 1.876 0.492 0.007 0.008 0 0.304 0 18.188 0 0.005 100.268 opx 

A-BA1-63F_p34 0.035 53.726 1.885 23.359 1.749 0.475 0.08 0.001 0 0.29 0.001 19.033 0 0.036 100.67 opx 

A-BA1-63F_p35 0.026 53.882 1.675 23.608 1.685 0.53 0.004 0.014 0 0.288 0 18.858 0.011 0.038 100.619 opx 

A-BA1-63F_p37 0.044 53.657 1.745 23.286 1.907 0.446 0.022 0 0.015 0.251 0.017 19.171 0.026 0.007 100.59 opx 

A-BA1-63F_p38 0.053 53.803 1.915 22.955 1.909 0.549 0.091 0.002 0.035 0.278 0.003 18.799 0 0 100.391 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63F_p40 0.076 54.047 1.731 23.348 1.803 0.554 0 0.002 0 0.26 0.007 18.822 0.02 0.033 100.701 opx 

A-BA1-63F_p42 0.02 53.588 1.814 23.045 1.849 0.602 0.04 0 0 0.276 0 19.094 0.037 0 100.365 opx 

A-BA1-63F_p43 0.07 53.577 2.218 23.869 1.722 0.533 0.036 0 0 0.297 0 17.701 0 0.026 100.049 opx 

A-BA1-63F_p44 0.114 53.509 2.411 23.977 1.915 0.539 0.087 0 0.004 0.311 0.004 17.777 0.004 0.01 100.661 opx 

A-BA1-63F_p45 0.022 53.548 2.127 23.575 1.899 0.547 0.011 0.003 0 0.283 0 18.829 0 0.022 100.866 opx 

A-BA1-63F_p57 0.015 55.144 1.001 25.109 1.659 0.499 0.102 0.009 0 0.175 0.002 16.982 0 0.024 100.721 opx 

A-BA1-63F_p58 0.035 54.957 0.858 25.236 1.576 0.517 0.069 0.013 0.021 0.189 0.003 16.901 0 0.019 100.393 opx 

A-BA1-63F_p59 0.03 53.862 1.466 23.762 1.786 0.505 0 0 0 0.228 0.002 18.289 0 0.026 99.956 opx 

A-BA1-63F_p60 0.014 53.138 1.9 23.478 1.633 0.577 0 0 0.012 0.322 0.015 18.594 0.051 0.067 99.798 opx 

A-BA1-63F_p61 0.014 53.957 1.516 23.779 1.738 0.594 0.051 0.008 0.04 0.262 0 18.576 0 0.012 100.547 opx 

A-BA1-63F_p62 0.122 53.758 1.54 23.483 1.756 0.507 0 0.006 0 0.294 0.014 18.716 0 0 100.193 opx 

A-BA1-63F_p63 0.064 54.655 1.364 25.002 1.676 0.57 0 0 0 0.284 0 17.193 0 0.026 100.834 opx 

A-BA1-63F_p64 0.032 53.316 1.747 23.337 1.611 0.521 0 0.005 0.021 0.295 0 18.554 0.018 0 99.457 opx 

A-BA1-63F_p65 0.04 54.469 1.002 24.818 1.699 0.548 0 0.005 0 0.164 0 17.67 0.029 0 100.444 opx 

A-BA1-63F_p66 0.047 53.864 1.308 22.773 1.747 0.575 0.033 0 0.022 0.311 0.01 19.296 0 0.033 100.017 opx 

A-BA1-63F_p73 0.03 53.659 2.218 23.278 1.732 0.506 0 0.015 0 0.319 0.005 18.611 0 0.036 100.408 opx 

A-BA1-63F_p74 0.07 53.026 2.096 22.808 1.869 0.506 0 0 0.056 0.289 0 18.633 0.044 0.005 99.402 opx 

A-BA1-63F_p75 0.063 53.007 2.037 22.717 1.86 0.565 0.087 0.015 0 0.265 0 19.495 0 0.019 100.13 opx 

A-BA1-63F_p82 0.05 53.989 1.366 23.087 1.849 0.572 0 0.007 0.037 0.262 0 18.954 0 0.043 100.216 opx 

A-BA1-63F_p114 0.012 54.091 1.407 23.553 1.709 0.605 0.04 0 0 0.309 0 18.351 0.013 0 100.09 opx 

A-BA1-63F_p115 0.055 54.771 1.098 23.945 1.667 0.51 0.047 0.002 0.004 0.223 0.007 18.057 0.011 0.036 100.431 opx 

A-BA1-63F_p116 0.024 54.597 1.436 23.843 1.73 0.559 0.011 0 0 0.308 0 17.997 0.033 0.012 100.55 opx 

A-BA1-63F_p124 0.03 53.564 1.672 23.401 1.822 0.592 0 0.011 0.05 0.285 0.002 19.075 0.029 0.091 100.624 opx 

A-BA1-63F_p125 0.045 53.691 1.952 23.093 1.919 0.47 0.033 0.003 0.041 0.273 0.003 19.424 0.042 0.038 101.026 opx 

A-BA1-63F_p135 0.061 53.174 1.7 22.624 2.582 0.621 0.044 0.01 0.019 0.349 0 19.136 0 0 100.32 opx 

A-BA1-63F_p138 0.014 53.868 1.668 23.781 2.005 0.573 0.025 0.011 0.016 0.279 0.003 17.799 0.018 0.05 100.109 opx 

A-BA1-63F_p139 0.083 53.838 1.677 23.776 1.747 0.517 0 0.002 0.024 0.29 0 18.535 0.007 0 100.496 opx 
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Table 4 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63F_p142 0.071 54.525 1.031 24.04 1.697 0.554 0 0 0.028 0.196 0.003 17.781 0.033 0.034 99.992 opx 

A-BA1-63F_p143 0.044 53.548 1.719 23.405 1.8 0.584 0.04 0.01 0 0.322 0 18.819 0.029 0.002 100.322 opx 

A-BA1-63F_p145 0 54.538 1.033 23.862 1.9 0.658 0 0.015 0 0.234 0 18.28 0 0.014 100.534 opx 

A-BA1-63F_p150 0.031 54.13 1.265 23.225 1.801 0.526 0.102 0.014 0.017 0.31 0 19.008 0 0.074 100.503 opx 

A-BA1-63F_p151 0.068 54.085 1.458 23.037 1.74 0.663 0.018 0.026 0.054 0.261 0.017 19.519 0.037 0.052 101.031 opx 

A-BA1-63F_p152 0.066 53.772 1.889 22.821 1.869 0.591 0 0 0.029 0.299 0.025 19.379 0 0 100.734 opx 

 

 
Table 5 Geochemical data for plagioclase in 1963 Agung lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p1 1.318 46.561 33.902 0.047 18.056 0 0.012 0.066 0 0 0 0.458 0.043 0.008 100.471 plag core 

A-BA1-63A_p2 1.205 46.727 33.767 0.051 17.29 0.022 0 0.053 0.006 0.008 0.012 0.002 0.007 0.015 99.162 plag mid 

A-BA1-63A_p3 4.544 54.662 28.386 0.072 11.412 0 0.008 0.275 0 0.04 0.009 0.527 0.005 0.01 99.948 plag rim 

A-BA1-63A_p18 4.302 53.84 28.613 0.097 12.224 0.016 0.1 0.306 0.039 0.046 0.001 0.644 0.028 0.005 100.284 plag core 

A-BA1-63A_p19 2.768 50.518 30.903 0.064 14.41 0 0.054 0.171 0 0.03 0.008 0.601 0 0 99.541 plag mid 

A-BA1-63A_p20 4.407 54.62 28.574 0.086 11.806 0 0.012 0.286 0.007 0.035 0.002 0.55 0 0 100.385 plag rim 

A-BA1-63A_p21 4.248 54.072 28.624 0.096 11.929 0.013 0.035 0.255 0.034 0.055 0.02 0 0 0 99.376 plag core 

A-BA1-63A_p22 3.839 53.007 29.328 0.093 12.712 0 0.058 0.236 0.014 0.037 0.032 0.632 0 0 99.981 plag mid 

A-BA1-63A_p23 4.236 54.147 28.869 0.056 12.305 0.026 0 0.253 0.01 0.033 0.026 0.002 0 0 99.957 plag rim 

A-BA1-63A_p24 1.487 46.783 33.486 0.053 17.401 0.044 0.077 0.075 0 0 0.006 0.548 0.052 0.036 100.047 plag core 

A-BA1-63A_p25 4.011 53.471 29.153 0.072 12.81 0.012 0 0.246 0.015 0.028 0 0.586 0 0.013 100.417 plag mid 

A-BA1-63A_p26 4.484 54.201 28.036 0.088 11.575 0.088 0 0.285 0 0.1 0 0.66 0 0.018 99.535 plag rim 

A-BA1-63A_p27 3.979 53.763 29.664 0.086 12.362 0.07 0 0.255 0.022 0.054 0 0.559 0.002 0.013 100.829 plag core 

A-BA1-63A_p28 3.893 53.59 29.126 0.047 12.618 0.01 0 0.252 0.029 0.028 0 0.568 0 0 100.161 plag mid 

A-BA1-63A_p29 4.321 53.744 28.094 0.058 11.687 0 0 0.31 0.016 0.068 0 0 0.007 0.005 98.31 plag rim 

A-BA1-63A_p30 3.338 52 30.08 0.059 13.68 0 0.115 0.191 0.014 0.041 0.026 0.557 0.021 0 100.135 plag core 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p31 4.297 54.296 29.445 0.064 12.046 0.02 0 0.269 0.059 0.026 0.016 0.591 0 0.041 101.166 plag mid 

A-BA1-63A_p32 4.424 53.566 28.893 0.03 12.031 0.042 0 0.284 0.016 0.039 0.018 0.58 0 0 99.919 plag rim 

A-BA1-63A_p33 4.375 53.984 28.818 0.075 12.237 0.032 0.023 0.257 0.013 0.039 0.003 0.655 0.033 0.038 100.581 plag core 

A-BA1-63A_p34 1.071 46.105 34.343 0.015 17.769 0.03 0.054 0.051 0 0 0.003 0.463 0 0.031 99.934 plag mid 

A-BA1-63A_p35 4.473 54.569 28.422 0.097 11.577 0.08 0.065 0.28 0.009 0.031 0.008 0.548 0 0 100.157 plag rim 

A-BA1-63A_p45 4.092 53.753 29.192 0.101 12.289 0.021 0.042 0.231 0 0.02 0.009 0.563 0.028 0.046 100.385 plag core 

A-BA1-63A_p46 4.596 54.664 28.456 0.087 11.504 0.033 0.065 0.295 0.015 0.028 0.01 0.638 0 0 100.389 plag mid 

A-BA1-63A_p48 4.131 53.398 28.743 0.079 12.366 0.02 0.019 0.256 0.028 0.029 0.006 0.693 0 0 99.767 plag core 

A-BA1-63A_p49 4.036 53.403 28.769 0.095 12.372 0.013 0 0.249 0.013 0.059 0.014 0.583 0 0 99.606 plag mid 

A-BA1-63A_p50 3.942 54.03 29.088 0.087 12.208 0 0.054 0.229 0.015 0.033 0.008 0.546 0 0 100.238 plag rim 

A-BA1-63A_p54 3.886 53.431 29.254 0.091 12.616 0 0.027 0.273 0 0.044 0.029 0.622 0.024 0 100.29 plag core 

A-BA1-63A_p55 4.064 53.253 29.437 0.082 12.515 0 0.05 0.239 0.009 0.07 0.002 0.506 0.071 0 100.301 plag mid 

A-BA1-63A_p56 2.837 50.339 31.462 0.035 14.948 0 0 0.134 0 0.005 0.021 0.566 0 0 100.342 plag rim 

A-BA1-63A_p71 3.306 51.154 30.55 0.041 13.926 0.06 0 0.183 0 0.047 0.022 0 0.007 0 99.291 plag core 

A-BA1-63A_p72 3.964 53.795 29.527 0.08 12.551 0.037 0.046 0.25 0 0.036 0 0 0.01 0.013 100.319 plag mid 

A-BA1-63A_p73 4.268 55.206 28.349 0.05 11.314 0 0 0.308 0.035 0.012 0.021 0.034 0 0 99.592 plag rim 

A-BA1-63A_p82 2.688 50.1 31.833 0.044 15.175 0 0.023 0.138 0.037 0.036 0 0.59 0 0 100.677 plag core 

A-BA1-63A_p83 3.997 53.191 29.161 0.06 12.675 0.028 0.012 0.241 0.021 0.058 0 0.615 0.012 0.018 100.089 plag mid 

A-BA1-63A_p84 4.625 55.253 28.516 0.096 11.457 0.026 0.127 0.318 0.027 0.054 0 0.63 0 0 101.129 plag rim 

A-BA1-63A_p85 4.766 55.542 28.132 0.075 11.083 0 0 0.334 0.013 0.017 0.012 0.556 0.007 0.036 100.57 plag core 

A-BA1-63A_p86 4.353 54.353 28.585 0.064 11.831 0.01 0.012 0.288 0.042 0.012 0 0.61 0.017 0.005 100.182 plag mid 

A-BA1-63A_p87 1.73 47.53 32.314 0.064 16.764 0 0 0.077 0.038 0 0 0.52 0 0.018 99.055 plag rim 

A-BA1-63A_p88 2.437 50.405 32.187 0.107 15.14 0.048 0.019 0.123 0 0.044 0.003 0.558 0 0 101.07 plag core 

A-BA1-63A_p89 4.292 53.491 28.493 0.082 11.881 0.007 0 0.278 0.005 0.053 0.001 0.577 0 0.013 99.173 plag mid 

A-BA1-63A_p90 3.976 53.508 29.035 0.073 12.389 0 0.05 0.23 0 0.019 0.01 0.505 0 0 99.793 plag rim 

A-BA1-63A_p91 4.334 54.113 28.96 0.088 11.986 0 0.165 0.256 0.014 0.017 0 0.496 0.019 0.038 100.486 plag core 

A-BA1-63A_p92 3.818 52.683 29.638 0.06 13.255 0.037 0 0.207 0.02 0.045 0.013 0.569 0 0 100.342 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p93 4.29 54.477 28.919 0.065 11.781 0.045 0 0.266 0 0.05 0.02 0.714 0 0.013 100.635 plag rim 

A-BA1-63A_p94 4.074 53.293 29.086 0.069 12.774 0.047 0.031 0.248 0.044 0.062 0 0.543 0 0 100.271 plag core 

A-BA1-63A_p95 3.727 52.958 29.539 0.053 12.863 0 0 0.197 0.013 0.04 0.009 0.647 0.031 0.015 100.09 plag mid 

A-BA1-63A_p96 4.018 53.84 29.018 0.036 12.508 0.021 0.081 0.237 0.03 0.058 0 0.579 0.045 0.003 100.474 plag rim 

A-BA1-63A_p112 2.959 50.36 30.159 0.064 14.271 0.031 0.05 0.142 0 0.009 0.011 0 0 0.025 98.079 plag core 

A-BA1-63A_p113 3.071 51.237 30.389 0.089 14.054 0 0.039 0.161 0 0.02 0 0 0.017 0.02 99.097 plag mid 

A-BA1-63A_p114 4.435 54.639 28.129 0.1 11.479 0 0.038 0.323 0.011 0.04 0.006 0.002 0 0 99.201 plag rim 

A-BA1-63A_p115 3.123 51.477 30.132 0.084 13.72 0.004 0.015 0.174 0.055 0.035 0.014 0 0 0 98.83 plag core 

A-BA1-63A_p116 4.364 54.035 28.815 0.083 12.063 0 0.004 0.287 0.016 0.031 0 0.002 0 0 99.7 plag mid 

A-BA1-63A_p117 3.975 53.718 28.993 0.078 12.321 0.057 0.042 0.25 0.066 0.032 0.001 0 0.002 0 99.535 plag rim 

A-BA1-63A_p121 2.604 50.08 31.988 0.043 15.448 0.007 0.023 0.134 0.046 0.011 0 0.573 0 0 100.957 plag core 

A-BA1-63A_p122 3.71 53.155 29.189 0.071 12.579 0.022 0.031 0.226 0 0.027 0 0.557 0.036 0 99.603 plag mid 

A-BA1-63A_p123 4.52 54.748 27.551 0.095 11.109 0 0 0.332 0.002 0.022 0 0.571 0.005 0.008 98.963 plag rim 

A-BA1-63A_p124 4.76 55.246 27.471 0.067 10.959 0.052 0 0.277 0 0.049 0 0.55 0 0 99.431 plag core 

A-BA1-63A_p125 1.779 48.123 33.039 0.039 16.619 0 0 0.053 0 0.003 0 0.514 0.033 0.005 100.215 plag mid 

A-BA1-63A_p126 4.857 55.773 27.855 0.067 10.835 0.044 0.031 0.332 0 0.045 0.013 0.652 0.017 0.023 100.541 plag rim 

A-BA1-63A_p127 3.148 51.268 30.938 0.046 14.126 0.021 0.046 0.15 0.031 0.058 0 0.566 0.036 0.058 100.492 plag core 

A-BA1-63A_p128 1.597 47.549 33.364 0.058 17.149 0 0 0.088 0 0 0 0.56 0 0 100.365 plag mid 

A-BA1-63A_p129 4.259 54.798 28.361 0.081 11.747 0 0 0.252 0.005 0.083 0.008 0.602 0 0 100.194 plag rim 

A-BA1-63A_p130 4.429 54.255 28.435 0.057 11.677 0 0 0.27 0.045 0.039 0 0.538 0 0 99.745 plag core 

A-BA1-63A_p131 3.891 53.176 29.613 0.068 12.817 0.009 0 0.226 0 0.065 0 0.569 0.009 0 100.443 plag mid 

A-BA1-63A_p132 3.769 53.336 29.089 0.12 12.814 0.05 0.104 0.257 0 0.061 0.007 0.599 0 0.013 100.217 plag rim 

A-BA1-63A_p133 1.923 48.677 32.885 0.073 16.168 0 0.008 0.091 0.029 0.022 0.004 0.545 0.007 0 100.445 plag core 

A-BA1-63A_p134 2.043 48.611 32.615 0.06 16.058 0 0 0.101 0.053 0.015 0 0.52 0 0.033 100.109 plag mid 

A-BA1-63A_p135 4.52 54.719 28.364 0.076 11.412 0 0.169 0.284 0 0.011 0 0.601 0.017 0.046 100.219 plag rim 

A-BA1-63A_p151 1.736 47.889 33.113 0.03 17.031 0.016 0 0.073 0.018 0.034 0.015 0.536 0.024 0.015 100.527 plag core 

A-BA1-63A_p152 2.501 49.537 32.143 0.043 15.785 0.058 0 0.109 0.066 0.057 0 0 0.002 0 100.301 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63A_p153 4.255 53.971 28.95 0.03 12.375 0.009 0.042 0.241 0.016 0.026 0.013 0.603 0.007 0.01 100.545 plag rim 

A-BA1-63A_p154 2.018 48.926 32.552 0.055 16.435 0.004 0.019 0.085 0.019 0.029 0 0.588 0 0.005 100.735 plag core 

A-BA1-63A_p155 1.544 48.027 33.435 0.068 17.275 0 0 0.068 0.009 0.025 0.005 0.536 0.005 0 100.996 plag mid 

A-BA1-63A_p156 4.021 53.823 28.789 0.08 12.117 0 0.119 0.27 0 0.074 0.001 0.661 0.024 0 100.006 plag rim 

A-BA1-63B_p1 1.04 46.166 33.969 0.057 18.332 0.023 0 0.055 0 0 0.001 0.45 0.009 0.041 100.143 plag core 

A-BA1-63B_p2 4.033 53.523 29.109 0.09 12.432 0 0 0.259 0.037 0.029 0.021 0.53 0.031 0.01 100.099 plag mid 

A-BA1-63B_p3 4.501 54.345 28.059 0.057 11.256 0.003 0.046 0.301 0 0.043 0.015 0.66 0 0 99.283 plag rim 

A-BA1-63B_p4 2.422 48.987 31.676 0.101 15.476 0.02 0 0.105 0.045 0.016 0.007 0.583 0 0.025 99.461 plag core 

A-BA1-63B_p5 4.326 54.584 28.324 0.082 11.717 0 0.034 0.316 0.058 0.056 0.017 0.581 0 0.018 100.109 plag mid 

A-BA1-63B_p6 2.688 49.422 31.545 0.088 15.3 0.046 0.081 0.13 0.045 0.003 0.007 0.635 0.035 0.018 100.041 plag rim 

A-BA1-63B_p7 2.348 48.812 31.422 0.07 15.618 0 0.004 0.074 0.004 0.008 0 0.602 0.002 0 98.964 plag core 

A-BA1-63B_p8 2.021 48.001 32.484 0.113 16.41 0.001 0 0.065 0.042 0 0.022 0.004 0 0 99.158 plag mid 

A-BA1-63B_p9 2.186 48.658 31.61 0.104 15.905 0.07 0 0.11 0 0.054 0.008 0 0 0.005 98.708 plag rim 

A-BA1-63B_p16 3.983 52.307 29.594 0.076 13.216 0.011 0 0.222 0.03 0.019 0 0.615 0.021 0 100.094 plag core 

A-BA1-63B_p17 2.51 49.427 31.415 0.048 15.4 0 0 0.114 0.028 0.035 0 0.632 0 0.04 99.649 plag mid 

A-BA1-63B_p18 4.363 53.457 28.842 0.056 11.828 0.029 0 0.301 0.058 0.062 0 0.575 0 0 99.571 plag rim 

A-BA1-63B_p19 4.74 54.94 27.734 0.052 10.879 0.005 0.015 0.295 0.033 0.084 0 0.638 0.028 0.013 99.456 plag core 

A-BA1-63B_p20 4.058 52.594 29.462 0.077 12.814 0.023 0.038 0.219 0.027 0.052 0.012 0.622 0.016 0 100.011 plag mid 

A-BA1-63B_p21 4.913 54.902 27.783 0.087 10.724 0.026 0 0.291 0.008 0.026 0.04 0.626 0.007 0.018 99.442 plag rim 

A-BA1-63B_p28 1.037 46.065 33.712 0.053 18.334 0.028 0 0.037 0.032 0.007 0 0.515 0.033 0.013 99.866 plag core 

A-BA1-63B_p29 2.373 48.493 31.733 0.075 15.825 0 0.164 0.096 0.067 0.003 0 0.49 0 0.01 99.329 plag mid 

A-BA1-63B_p30 4.253 53.678 28.382 0.066 11.8 0.103 0.042 0.266 0.045 0.029 0.005 0.54 0 0.01 99.218 plag rim 

A-BA1-63B_p43 2.518 49.318 31.529 0.053 15.417 0 0 0.129 0.017 0.01 0 0.49 0 0 99.481 plag core 

A-BA1-63B_p44 3.989 52.827 29.444 0.042 12.662 0.087 0.034 0.287 0.038 0.078 0.005 0.58 0.007 0 100.079 plag mid 

A-BA1-63B_p45 4.484 54.274 27.98 0.081 11.202 0.09 0 0.294 0.003 0.028 0 0 0.009 0.005 98.45 plag rim 

A-BA1-63B_p46 1.649 47.329 33.342 0.018 17.202 0 0 0.069 0.009 0.058 0.004 0.013 0 0 99.692 plag core 

A-BA1-63B_p47 5.019 55.478 27.011 0.131 10.475 0 0.034 0.406 0.046 0.091 0.014 0 0.005 0 98.707 plag mid 



 

 

 

6
1

 

Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63B_p48 4.563 54.107 28.029 0.07 11.74 0.01 0 0.308 0.032 0.048 0.003 0 0.002 0.005 98.916 plag rim 

A-BA1-63B_p49 2.738 49.871 30.934 0.063 14.886 0 0.027 0.17 0.018 0.052 0.001 1.079 0.014 0 99.853 plag core 

A-BA1-63B_p50 3.026 50.41 30.263 0.09 14.352 0.041 0 0.158 0 0.031 0 0 0 0 98.371 plag mid 

A-BA1-63B_p51 4.483 54.334 27.919 0.075 11.767 0.092 0.023 0.294 0.05 0.072 0 0.671 0 0.003 99.783 plag rim 

A-BA1-63B_p52 4.414 54.209 28.42 0.071 12.079 0.038 0 0.284 0.007 0.037 0 0.004 0 0.003 99.598 plag core 

A-BA1-63B_p53 4.435 53.678 28.316 0.087 11.951 0.047 0 0.307 0 0.02 0 0.473 0.038 0 99.352 plag mid 

A-BA1-63B_p54 3.909 52.602 28.867 0.12 12.95 0 0.011 0.247 0 0.043 0 0.754 0 0 99.503 plag rim 

A-BA1-63B_p66 4.169 53.518 28.88 0.096 12.065 0 0.065 0.28 0.027 0.02 0 0.554 0.049 0 99.723 plag core 

A-BA1-63B_p67 4.582 54.73 28.514 0.098 11.668 0 0.107 0.305 0.033 0.047 0.007 0.62 0 0.035 100.744 plag mid 

A-BA1-63B_p68 4.175 53.91 28.967 0.087 12.428 0.04 0.023 0.297 0.036 0.066 0.013 0.665 0.021 0 100.725 plag rim 

A-BA1-63B_p72 1.955 47.64 32.35 0.042 16.52 0.02 0.019 0.079 0.038 0.057 0.008 0.477 0.009 0 99.212 plag core 

A-BA1-63B_p73 3.132 50.544 30.506 0.072 14.493 0 0 0.159 0 0.052 0 0 0 0.003 98.961 plag mid 

A-BA1-63B_p74 4.445 53.925 28.218 0.098 11.652 0.051 0 0.271 0.02 0.068 0.007 0 0.009 0 98.762 plag rim 

A-BA1-63B_p87 2.07 48.178 32.416 0.066 16.313 0.013 0 0.103 0 0.037 0.016 0.547 0.057 0 99.812 plag core 

A-BA1-63B_p88 2.07 48.331 32.197 0.03 16.255 0.01 0.088 0.098 0.014 0.015 0 0.603 0 0 99.711 plag mid 

A-BA1-63B_p89 4.522 54.166 28.389 0.096 11.622 0 0.05 0.284 0.004 0.04 0 0.589 0.014 0.015 99.791 plag rim 

A-BA1-63B_p99 2.442 49.687 31.984 0.032 15.551 0.039 0 0.12 0.057 0.018 0.016 0.56 0 0 100.502 plag core 

A-BA1-63B_p100 3.198 50.999 30.725 0.066 14.315 0 0.099 0.139 0 0.003 0.004 0.581 0 0.045 100.173 plag mid 

A-BA1-63B_p101 2.911 50.542 30.771 0.056 14.545 0.053 0.073 0.15 0.019 0.062 0 0.659 0.002 0 99.843 plag rim 

A-BA1-63B_p105 2.267 48.984 31.808 0.077 15.584 0 0.011 0.084 0.021 0.038 0 0.596 0 0.038 99.508 plag core 

A-BA1-63B_p106 1.908 48.104 32.261 0.046 16.31 0.015 0.057 0.045 0 0.012 0.004 0.713 0 0.04 99.514 plag mid 

A-BA1-63B_p107 2.896 49.667 30.789 0.099 15.06 0 0 0.078 0 0.014 0.004 0.641 0 0.03 99.277 plag rim 

A-BA1-63B_p111 4.575 54.802 28.346 0.063 11.391 0.028 0.019 0.323 0.006 0.033 0 0.536 0 0 100.122 plag core 

A-BA1-63B_p112 2.561 49.635 31.59 0.061 15.488 0 0.008 0.143 0.021 0.019 0 0.592 0 0.015 100.133 plag mid 

A-BA1-63B_p113 4.28 53.807 28.684 0.083 11.97 0.109 0.084 0.299 0 0.051 0.009 0.649 0 0 100.023 plag rim 

A-BA1-63B_p120 4.501 54.398 28.236 0.066 11.696 0 0 0.288 0.039 0.022 0 0.592 0 0 99.838 plag core 

A-BA1-63B_p121 0.816 45.846 34.428 0.023 18.316 0.081 0.054 0.025 0.041 0 0 0.507 0 0 100.137 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63B_p122 3.859 53.827 29.457 0.086 12.831 0 0 0.237 0.013 0.078 0 0.589 0.043 0.01 101.03 plag rim 

A-BA1-63B_p123 4.519 54.327 28.387 0.058 11.766 0.026 0.019 0.329 0.016 0.058 0.001 0.579 0.05 0 100.135 plag core 

A-BA1-63B_p124 3.496 52.25 30.147 0.083 13.377 0.038 0 0.19 0.032 0.021 0 0.595 0.019 0.033 100.281 plag mid 

A-BA1-63B_p125 4.488 54.962 28.108 0.073 11.48 0 0.004 0.322 0 0.033 0 0.542 0 0 100.012 plag rim 

A-BA1-63B_p126 2.836 50.694 31.1 0.081 14.887 0.01 0 0.119 0.015 0.006 0.006 0.569 0 0 100.322 plag core 

A-BA1-63B_p127 4.065 53.863 28.944 0.056 12.508 0 0.046 0.268 0.038 0.031 0.006 0.623 0 0 100.447 plag mid 

A-BA1-63B_p128 3.923 53.079 29.126 0.074 12.517 0.058 0 0.26 0.007 0.029 0 0.582 0.009 0.008 99.672 plag rim 

A-BA1-63B_p132 1.771 47.555 33.094 0.053 17.067 0 0 0.08 0.037 0.012 0 0.496 0.028 0.008 100.201 plag core 

A-BA1-63B_p133 4.163 53.351 28.67 0.084 12.273 0 0.072 0.28 0 0.029 0.011 0.52 0.012 0.01 99.473 plag mid 

A-BA1-63B_p134 1.474 46.815 33.109 0.01 17.508 0.032 0 0.065 0 0.051 0 0.524 0.042 0 99.63 plag core 

A-BA1-63B_p135 4.254 53.606 28.762 0.088 12.268 0 0 0.29 0.046 0.07 0.002 0.53 0.014 0.013 99.952 plag rim 

A-BA1-63B_p136 3.866 53.283 28.92 0.055 12.719 0 0.061 0.265 0.007 0.026 0 0.008 0.012 0 99.222 plag core 

A-BA1-63B_p137 3.086 50.773 30.711 0.075 14.531 0 0.008 0.153 0.031 0 0 0.648 0 0 100.016 plag mid 

A-BA1-63B_p138 3.946 53.328 28.847 0.097 12.301 0 0.004 0.262 0.036 0.063 0 0 0 0 98.884 plag rim 

A-BA1-63B_p139 2.58 49.696 31.521 0.03 15.143 0.021 0.015 0.164 0 0.054 0.01 0 0.019 0.025 99.276 plag core 

A-BA1-63B_p140 4.748 55.551 27.867 0.066 10.683 0.028 0 0.348 0.013 0.056 0.001 0 0 0 99.361 plag mid 

A-BA1-63B_p141 4.123 53.549 28.802 0.066 12.13 0 0.019 0.285 0.043 0.082 0.008 0.834 0 0.02 99.959 plag rim 

A-BA1-63B_p142 4.239 53.878 28.578 0.036 11.716 0.031 0.042 0.289 0.005 0.048 0 0.654 0.007 0 99.523 plag core 

A-BA1-63B_p143 4.545 54.27 28.318 0.043 11.834 0.099 0 0.311 0.024 0.044 0.059 0.578 0.028 0.03 100.17 plag mid 

A-BA1-63B_p144 4.244 54.431 28.352 0.091 12.112 0.006 0.069 0.333 0.024 0.008 0 0.731 0.035 0.02 100.456 plag rim 

A-BA1-63B_p145 1.659 48.017 33.157 0.064 16.378 0 0 0.155 0.002 0.068 0.015 0.711 0.005 0 100.238 plag core 

A-BA1-63B_p146 4.647 54.218 28.189 0.066 11.548 0 0.046 0.322 0.057 0.02 0.023 0.547 0 0 99.678 plag mid 

A-BA1-63B_p147 4.219 54.933 28.413 0.087 11.738 0.096 0 0.309 0.005 0.034 0 0.625 0.002 0 100.461 plag rim 

A-BA1-63C_p1 2.138 49.126 32.767 0.052 15.991 0.07 0 0.084 0.015 0.036 0 0.552 0.017 0 100.848 plag 

A-BA1-63C_p13 3.833 52.399 29.748 0.072 12.881 0.008 0.035 0.237 0.053 0.04 0 0.536 0.055 0.018 99.915 plag core 

A-BA1-63C_p14 2.872 49.598 31.571 0.074 15.222 0.033 0.104 0.141 0 0.038 0.008 0.563 0 0.026 100.248 plag mid 

A-BA1-63C_p15 2.632 49.22 31.652 0.093 15.316 0 0 0.139 0 0.049 0.01 0.612 0.017 0.01 99.748 plag rim 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p16 1.842 47.504 32.852 0.053 16.9 0.024 0.143 0.086 0 0.02 0.007 0.492 0.007 0.049 99.977 plag core 

A-BA1-63C_p17 2.385 48.855 31.794 0.038 15.654 0.008 0.012 0.111 0.05 0.04 0 0.644 0.019 0 99.61 plag mid 

A-BA1-63C_p18 4.269 53.159 28.177 0.099 11.917 0.017 0 0.241 0.004 0.072 0 0.795 0 0.02 98.77 plag rim 

A-BA1-63C_p25 4.477 53.787 28.845 0.067 11.998 0 0.004 0.284 0.023 0.064 0.017 0.555 0.038 0 100.155 plag 

A-BA1-63C_p26 4.499 54.086 28.39 0.07 11.893 0 0 0.291 0.03 0.038 0.001 0.555 0.031 0.013 99.897 plag 

A-BA1-63C_p27 4.265 53.367 28.992 0.097 12.232 0.027 0 0.256 0.044 0.045 0.008 0.564 0.029 0.013 99.937 plag 

A-BA1-63C_p28 4.603 54.484 27.95 0.054 11.578 0.089 0 0.319 0.045 0.05 0.001 0.008 0 0.005 99.186 plag 

A-BA1-63C_p29 4.531 53.751 28.444 0.118 11.907 0.028 0.073 0.291 0.052 0.064 0 0.599 0 0 99.858 plag 

A-BA1-63C_p30 4.724 54.377 27.489 0.089 10.991 0.002 0.108 0.336 0.049 0.034 0.022 0.006 0.01 0 98.232 plag 

A-BA1-63C_p31 2.342 48.311 32.265 0.042 16.263 0.005 0.019 0.103 0.057 0.056 0 0.555 0 0 100.018 plag core 

A-BA1-63C_p32 3.033 50.723 31.016 0.068 14.496 0 0 0.159 0.009 0.063 0.001 0 0 0.005 99.573 plag mid 

A-BA1-63C_p33 3.73 52.097 29.469 0.135 13.381 0.037 0.012 0.2 0 0.059 0 0.802 0.021 0.008 99.951 plag rim 

A-BA1-63C_p43 4.315 53.375 28.749 0.059 12.272 0.006 0 0.265 0 0.044 0.019 0.609 0 0.01 99.719 plag core 

A-BA1-63C_p44 4.948 55.229 27.865 0.068 10.759 0 0 0.326 0 0.048 0 0.624 0.019 0.046 99.932 plag mid 

A-BA1-63C_p45 3.141 50.991 30.293 0.088 14.366 0.015 0 0.159 0.036 0.049 0 0.6 0 0 99.738 plag rim 

A-BA1-63C_p46 2.605 48.748 31.789 0.091 15.596 0.009 0.054 0.117 0.016 0.025 0 0.561 0 0.013 99.624 plag core 

A-BA1-63C_p47 4.979 55.432 27.628 0.108 10.614 0.022 0 0.354 0.014 0.036 0.003 0.578 0 0.074 99.841 plag mid 

A-BA1-63C_p48 4.278 53.105 28.724 0.044 11.787 0 0.012 0.269 0.027 0.056 0 0.563 0.01 0.031 98.906 plag rim 

A-BA1-63C_p49 2.923 50.065 31.241 0.071 15.017 0 0.004 0.135 0.06 0.044 0.008 0.578 0.007 0 100.151 plag core 

A-BA1-63C_p50 4.376 53.926 28.734 0.035 12.366 0.036 0 0.276 0.011 0.009 0 0.56 0 0 100.329 plag mid 

A-BA1-63C_p51 3.882 52.825 29.717 0.049 12.798 0.089 0.012 0.218 0 0.052 0.001 0.549 0 0.038 100.23 plag rim 

A-BA1-63C_p53 4.312 53.352 28.76 0.058 12.301 0 0 0.266 0.012 0.035 0 0.567 0 0 99.663 plag 

A-BA1-63C_p54 4.225 53.479 29.141 0.088 12.316 0.048 0.015 0.245 0.082 0.031 0 0.586 0 0.026 100.282 plag 

A-BA1-63C_p55 2.266 48.579 32.095 0.045 16.096 0.001 0 0.122 0.024 0.038 0 0.633 0 0.005 99.904 plag 

A-BA1-63C_p56 4.4 55.322 27.929 0.061 11.106 0 0 0.336 0.029 0.057 0 0.004 0.007 0.015 99.266 plag 

A-BA1-63C_p57 4.215 53.284 28.307 0.07 12.008 0 0 0.295 0 0.037 0.008 0.647 0.005 0.013 98.887 plag 

A-BA1-63C_p58 1.185 45.806 34.025 0.018 18.234 0.066 0.012 0.045 0.028 0.007 0.003 0 0 0 99.428 plag core 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p59 3.973 52.83 29.409 0.034 12.604 0.005 0 0.238 0.028 0.061 0.007 0.599 0.017 0.048 99.851 plag mid 

A-BA1-63C_p60 4.076 53.387 29.194 0.053 12.766 0 0.058 0.23 0.029 0.045 0.005 0.602 0 0.013 100.457 plag rim 

A-BA1-63C_p61 4.087 53 29.211 0.086 12.566 0 0.027 0.223 0.027 0.075 0.024 0.6 0.012 0.038 99.971 plag core 

A-BA1-63C_p63 2.431 48.926 31.672 0.059 15.567 0 0 0.109 0 0.046 0 0.598 0.029 0 99.437 plag rim 

A-BA1-63C_p64 4.652 54.934 27.796 0.066 11.335 0 0.008 0.311 0.038 0.041 0.006 0 0 0.003 99.189 plag core 

A-BA1-63C_p65 4.069 52.703 28.981 0.074 12.391 0 0 0.251 0.009 0 0.003 0 0.005 0 98.485 plag mid 

A-BA1-63C_p66 4.849 55.529 27.869 0.054 11.057 0 0.042 0.336 0.059 0.034 0.017 0.696 0.045 0 100.583 plag rim 

A-BA1-63C_p73 4.903 54.901 27.539 0.086 10.983 0.038 0 0.35 0.026 0.026 0 0.004 0 0.013 98.869 plag core 

A-BA1-63C_p74 3.092 50.392 30.646 0.03 14.433 0.046 0 0.192 0.067 0.065 0.005 0.002 0.007 0 98.976 plag mid 

A-BA1-63C_p75 4.303 53.472 28.961 0.082 12.411 0 0.035 0.243 0 0.034 0 0 0 0 99.541 plag rim 

A-BA1-63C_p76 1.662 47.172 33.394 0.053 17.33 0 0 0.071 0.054 0.027 0.006 0.013 0.012 0.013 99.806 plag core 

A-BA1-63C_p77 3.987 52.041 29.427 0.11 13.149 0.019 0 0.228 0.072 0.017 0 0.029 0.002 0 99.081 plag mid 

A-BA1-63C_p78 1.425 46.271 33.421 0.058 17.363 0.004 0.031 0.049 0.012 0.025 0.012 0 0 0 98.668 plag rim 

A-BA1-63C_p91 4.088 53.14 29.22 0.076 12.531 0 0.054 0.23 0.004 0.05 0 0.537 0.014 0.013 99.957 plag 

A-BA1-63C_p92 4.123 53.392 29.207 0.069 12.431 0.036 0 0.255 0 0.029 0 0.647 0.012 0.026 100.227 plag 

A-BA1-63C_p93 4.115 53.48 29.038 0.13 12.582 0 0 0.216 0.014 0.068 0.019 0.822 0.052 0.038 100.57 plag 

A-BA1-63C_p97 2.673 49.552 31.657 0.056 15.275 0.061 0 0.153 0.019 0.083 0.009 0.485 0.033 0 100.054 plag core 

A-BA1-63C_p98 1.913 47.931 32.808 0.067 16.412 0 0 0.062 0 0.025 0.019 0.548 0.01 0.018 99.809 plag mid 

A-BA1-63C_p99 4.2 52.731 28.707 0.1 12.158 0.021 0.066 0.298 0.054 0.04 0 0.57 0 0.01 98.961 plag rim 

A-BA1-63C_p100 2.956 50.072 31.033 0.058 14.932 0 0 0.133 0.03 0.035 0.008 0.589 0 0 99.844 plag core 

A-BA1-63C_p101 4.689 54.961 28.182 0.075 11.413 0.039 0 0.274 0.047 0.057 0.005 0.456 0 0 100.197 plag mid 

A-BA1-63C_p102 3.759 52.433 29.814 0.096 13.085 0 0.035 0.212 0.021 0.011 0.011 0.663 0 0.033 100.217 plag rim 

A-BA1-63C_p113 4.445 54.913 28.644 0.074 12.24 0 0.015 0.265 0 0.034 0.002 0.625 0 0 101.257 plag core 

A-BA1-63C_p114 4.697 55.006 28.274 0.067 11.223 0 0 0.317 0.045 0.035 0 0 0 0 99.664 plag mid 

A-BA1-63C_p115 4.584 54.167 28.552 0.053 11.97 0.022 0 0.269 0.011 0.042 0 0.645 0.05 0 100.365 plag rim 

A-BA1-63C_p128 4.012 53.7 29.397 0.086 12.62 0.042 0 0.232 0.073 0.042 0.002 0.592 0 0 100.798 plag core 

A-BA1-63C_p129 4.06 53.857 29.168 0.086 12.253 0 0 0.233 0.026 0.023 0.006 0.527 0 0.015 100.253 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63C_p130 3.85 52.833 29.49 0.103 12.815 0.004 0.035 0.204 0.024 0.021 0.009 0.514 0.021 0 99.921 plag rim 

A-BA1-63C_p131 2.339 48.972 32.052 0.084 15.388 0.051 0 0.111 0 0.052 0 0.623 0.021 0 99.693 plag core 

A-BA1-63C_p132 3.818 52.548 29.886 0.053 12.89 0.055 0.012 0.225 0 0.035 0.005 0.554 0 0 100.08 plag mid 

A-BA1-63C_p133 3.809 52.919 29.775 0.059 13.008 0.008 0 0.214 0.002 0.063 0 0.696 0.012 0.018 100.583 plag rim 

A-BA1-63C_p134 2.667 49.998 31.706 0.05 15.321 0 0.039 0.144 0.018 0.027 0.004 0.592 0 0.033 100.598 plag core 

A-BA1-63C_p135 4.194 54.063 28.815 0.016 12.138 0 0 0.267 0 0.035 0 0.592 0 0 100.12 plag mid 

A-BA1-63C_p136 4.818 54.531 27.847 0.06 11.13 0 0.077 0.298 0 0.026 0.004 0 0 0 98.79 plag rim 

A-BA1-63C_p159 1.614 46.946 33.609 0.043 17.136 0 0.124 0.054 0.01 0.016 0 0.536 0.031 0.018 100.137 plag core 

A-BA1-63C_p160 4.878 55.026 27.663 0.072 10.872 0.002 0 0.333 0.059 0.05 0 0.008 0.01 0 98.989 plag mid 

A-BA1-63C_p161 3.982 53.438 29.259 0.061 12.276 0.003 0.023 0.257 0.014 0.05 0.002 0 0 0 99.365 plag rim 

A-BA1-63C_p162 2.279 49.016 32.017 0.05 15.99 0 0 0.126 0 0.002 0.012 0.54 0.017 0 100.046 plag core 

A-BA1-63C_p163 1.321 46.807 33.718 0.026 17.742 0 0.085 0.049 0.086 0.027 0 0 0 0 99.861 plag mid 

A-BA1-63C_p164 4.179 53.791 28.39 0.131 11.714 0.057 0.046 0.272 0.073 0.056 0 0.004 0.002 0 98.715 plag rim 

A-BA1-63C_p165 2.532 49.435 31.842 0.06 15.573 0.039 0 0.132 0.045 0.039 0.013 0 0 0 99.707 plag core 

A-BA1-63C_p166 1.931 47.933 32.635 0.035 16.544 0 0 0.088 0.051 0.023 0.01 0 0.017 0 99.265 plag mid 

A-BA1-63C_p167 4.078 53.673 29.237 0.092 12.423 0 0 0.25 0 0.05 0.003 0.712 0 0.031 100.548 plag rim 

A-BA1-63D_p1 3.346 51.497 30.642 0.059 14.007 0 0.019 0.198 0.011 0.044 0 0.626 0.031 0.003 100.483 plag core 

A-BA1-63D_p2 3.45 51.387 29.978 0.062 13.825 0.057 0.062 0.167 0.042 0.029 0 0.584 0.005 0 99.648 plag mid 

A-BA1-63D_p3 4.197 53.783 29.006 0.101 12.079 0 0 0.259 0.029 0.011 0 0.002 0.007 0 99.476 plag rim 

A-BA1-63D_p13 2.939 50.463 30.905 0.056 14.932 0 0 0.131 0 0.031 0.003 0.01 0 0.003 99.472 plag core 

A-BA1-63D_p14 3.653 52.563 29.86 0.064 13.242 0 0 0.187 0.066 0.047 0 0 0.024 0 99.706 plag mid 

A-BA1-63D_p15 4.419 62.175 22.723 0.054 7.575 0.054 0.081 2.244 0.034 0.223 0.08 0.007 0.036 0 99.687 plag rim 

A-BA1-63D_p16 4.164 53.637 28.962 0.092 12.337 0.038 0.023 0.276 0.013 0.072 0.003 0.559 0 0 100.175 plag core 

A-BA1-63D_p17 4.083 53.272 29.223 0.071 12.868 0 0.019 0.251 0.048 0.036 0 0.55 0.052 0 100.473 plag mid 

A-BA1-63D_p18 3.121 51.352 30.759 0.055 14.32 0.045 0 0.179 0.017 0.057 0 0.603 0.012 0 100.52 plag rim 

A-BA1-63D_p19 3.966 53.208 29.196 0.078 12.518 0 0.151 0.215 0 0.05 0.007 0.542 0 0.003 99.932 plag core 

A-BA1-63D_p20 4.904 55.049 28.466 0.099 11.127 0.082 0 0.316 0.066 0.017 0 0.58 0 0 100.706 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63D_p21 3.522 52.164 30.004 0.091 13.97 0.053 0.07 0.183 0 0.042 0 0.013 0 0 100.112 plag rim 

A-BA1-63D_p28 2.778 50.207 31.459 0.053 15.066 0 0.089 0.108 0.013 0.029 0.013 0.602 0 0 100.414 plag core 

A-BA1-63D_p29 4.233 53.932 29.369 0.043 12.226 0 0.019 0.254 0.045 0.099 0 0.622 0.019 0 100.861 plag mid 

A-BA1-63D_p30 4.46 54.406 28.634 0.08 11.531 0 0.004 0.239 0 0.057 0.013 0.65 0.012 0.018 100.101 plag rim 

A-BA1-63D_p43 2.19 48.149 32.754 0.04 16.532 0.013 0.019 0.093 0 0.027 0 0.611 0 0 100.428 plag core 

A-BA1-63D_p44 4.663 53.814 28.622 0.061 11.58 0.029 0 0.318 0 0.066 0 0.582 0 0 99.735 plag mid 

A-BA1-63D_p45 4.284 54.728 28.602 0.065 11.906 0.038 0.004 0.321 0.04 0.047 0 0.612 0.002 0 100.649 plag rim 

A-BA1-63D_p46 1.797 48.349 33.279 0.042 16.904 0.067 0 0.075 0.05 0.021 0.015 0.531 0.01 0 101.137 plag core 

A-BA1-63D_p47 4.522 54.339 28.73 0.068 12.066 0.03 0 0.296 0.022 0.034 0 0.618 0 0 100.725 plag mid 

A-BA1-63D_p48 3.213 51.666 30.594 0.069 14.019 0 0 0.201 0.041 0.032 0.019 0.618 0.007 0 100.475 plag rim 

A-BA1-63D_p49 4.247 53.682 29.52 0.06 12.819 0 0 0.244 0.07 0.036 0.005 0.498 0.029 0 101.209 plag core 

A-BA1-63D_p50 4.522 54.251 28.727 0.087 11.828 0.005 0.101 0.311 0 0.056 0 0.487 0.022 0 100.397 plag mid 

A-BA1-63D_p51 4.361 54.066 28.478 0.077 11.941 0.014 0 0.337 0 0.07 0 0.82 0 0.021 100.185 plag rim 

A-BA1-63D_p70 1.514 48.012 33.286 0.054 17.51 0.033 0 0.084 0.052 0.018 0 0 0.005 0.013 100.581 plag core 

A-BA1-63D_p71 4.34 54.276 28.642 0.101 12.129 0 0.012 0.251 0.008 0.03 0 0.004 0 0.008 99.801 plag mid 

A-BA1-63D_p72 4.208 54.191 29.02 0.092 12.281 0 0.019 0.233 0.029 0.001 0.013 0.008 0 0.005 100.097 plag rim 

A-BA1-63D_p73 2.569 49.744 32.078 0.072 15.491 0 0.004 0.131 0.002 0.016 0.007 0.581 0 0 100.693 plag core 

A-BA1-63D_p74 4.76 55.456 28.49 0.106 11.659 0 0 0.296 0 0.057 0 0.538 0.007 0 101.369 plag mid 

A-BA1-63D_p75 4.17 54.08 29.018 0.072 12.285 0 0.039 0.262 0.043 0.033 0 0.61 0 0.013 100.625 plag rim 

A-BA1-63D_p88 1.523 47.172 33.158 0.061 17.211 0 0 0.08 0.046 0.042 0 0.536 0 0 99.829 plag core 

A-BA1-63D_p89 1.436 47.485 33.689 0.054 17.35 0 0.109 0.055 0 0.024 0 0.596 0 0 100.798 plag mid 

A-BA1-63D_p90 3.825 53.384 29.569 0.104 12.855 0 0 0.267 0 0.015 0 0.603 0 0 100.622 plag rim 

A-BA1-63D_p91 0.425 51.535 3.213 14.276 18.773 0.419 0.057 0.002 0.026 0.624 0 11.098 0.019 0.063 100.53 plag core 

A-BA1-63D_p92 4.043 53.411 29.451 0.084 12.724 0.01 0 0.253 0.001 0.043 0 0.569 0.038 0 100.627 plag mid 

A-BA1-63D_p93 3.387 51.595 30.672 0.052 13.899 0.001 0.166 0.212 0.003 0.05 0.026 0.706 0 0.041 100.804 plag rim 

A-BA1-63D_p94 4.657 55.103 27.985 0.077 11.09 0 0 0.284 0.064 0.068 0 0.521 0 0 99.849 plag core 

A-BA1-63D_p95 4.603 54.68 28.516 0.09 11.481 0 0 0.297 0.046 0.066 0.001 0.609 0 0.005 100.394 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63D_p96 4.384 54.634 28.35 0.074 11.524 0 0.027 0.253 0.068 0.006 0.007 0.59 0.024 0.02 99.959 plag rim 

A-BA1-63D_p97 3.876 53.263 29.764 0.071 12.973 0 0 0.231 0.035 0.043 0 0.616 0 0.036 100.908 plag core 

A-BA1-63D_p98 2.465 49.892 31.855 0.052 15.404 0 0.031 0.133 0.042 0.005 0 0.566 0.024 0.02 100.489 plag mid 

A-BA1-63D_p99 4.366 54.302 28.75 0.086 12.085 0.021 0.046 0.266 0.022 0.045 0.022 0.661 0 0 100.667 plag rim 

A-BA1-63D_p103 4.395 53.463 28.807 0.081 12.158 0.033 0 0.248 0.009 0.054 0.008 0.521 0 0.013 99.788 plag core 

A-BA1-63D_p104 4.514 54.577 28.501 0.036 11.856 0.06 0.035 0.261 0.044 0.016 0.022 0.549 0 0.01 100.476 plag mid 

A-BA1-63D_p105 4.127 53.928 29.25 0.085 12.688 0.033 0.07 0.246 0 0.012 0.01 0.615 0.038 0 101.1 plag rim 

A-BA1-63D_p112 3.99 53.323 29.328 0.096 12.471 0 0.078 0.246 0.019 0.055 0 0 0 0 99.606 plag core 

A-BA1-63D_p113 4.71 55.102 28.226 0.092 11.384 0 0 0.309 0.041 0.037 0.001 0.603 0.021 0 100.526 plag mid 

A-BA1-63D_p114 4.429 54.749 28.622 0.091 11.783 0.034 0 0.298 0.003 0.051 0.005 0.013 0 0 100.077 plag rim 

A-BA1-63D_p124 3.953 53.365 29.45 0.101 12.794 0 0 0.27 0.006 0.031 0.004 0.004 0 0.023 100 plag core 

A-BA1-63D_p125 3.784 52.684 29.755 0.073 13.237 0.006 0.07 0.205 0 0.047 0 0.547 0.043 0 100.451 plag mid 

A-BA1-63D_p126 3.296 51.588 29.764 0.073 13.583 0 0 0.203 0 0.022 0 0.601 0.017 0.046 99.193 plag rim 

A-BA1-63D_p127 4.083 53.247 29.534 0.092 12.572 0.01 0.039 0.243 0.002 0.051 0 0.656 0.026 0 100.555 plag core 

A-BA1-63D_p128 3.746 52.837 29.884 0.08 13.061 0 0.066 0.206 0.018 0.004 0.005 0.505 0 0.015 100.426 plag mid 

A-BA1-63D_p129 5.269 56.6 26.538 0.072 9.868 0.045 0.015 0.525 0 0.11 0 0.867 0 0 99.912 plag rim 

A-BA1-63D_p133 3.514 52.006 30.059 0.041 13.917 0.048 0.008 0.208 0.019 0.032 0.002 0.62 0.012 0.008 100.494 plag core 

A-BA1-63D_p134 2.465 49.895 32.119 0.024 15.603 0 0 0.146 0 0.049 0.011 0.585 0.012 0 100.907 plag mid 

A-BA1-63D_p136 1.442 47.184 33.6 0.026 17.243 0.032 0 0.061 0.008 0 0.012 0.508 0.029 0.026 100.168 plag core 

A-BA1-63D_p137 4.464 54.935 28.572 0.072 11.474 0 0 0.29 0.043 0.053 0.003 0 0 0 99.905 plag mid 

A-BA1-63D_p138 4.178 53.342 28.644 0.087 12.266 0 0 0.254 0.042 0.051 0 0.564 0 0 99.428 plag rim 

A-BA1-63D_p163 2.557 49.454 31.416 0.052 15.278 0 0.023 0.152 0.032 0.06 0.018 0.685 0 0.01 99.733 plag core 

A-BA1-63D_p164 4.4 54.411 28.918 0.069 12.115 0 0.077 0.282 0 0.063 0.008 0.525 0.021 0.013 100.9 plag mid 

A-BA1-63D_p165 2.824 50.215 31.384 0.015 14.938 0.065 0 0.142 0 0.059 0 0.617 0 0 100.259 plag rim 

A-BA1-63D_p166 1.174 46.279 34.025 0.057 18.081 0 0.062 0.026 0.04 0.015 0.001 0.525 0.005 0 100.29 plag core 

A-BA1-63D_p167 3.475 51.981 30.303 0.066 13.82 0.035 0.054 0.212 0.059 0.005 0.007 0.642 0.007 0.013 100.677 plag mid 

A-BA1-63D_p168 3.058 50.591 30.745 0.034 14.854 0.041 0.008 0.138 0 0.053 0.008 0.647 0 0.051 100.226 plag rim 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63D_p169 4.535 54.176 29.146 0.06 12.023 0 0 0.312 0.015 0.037 0.029 0.57 0 0.003 100.899 plag core 

A-BA1-63D_p170 4.353 54.114 29.138 0.099 12.088 0 0.054 0.257 0.064 0.061 0 0.529 0.026 0.003 100.786 plag mid 

A-BA1-63D_p171 5.05 55.45 26.923 0.088 10.598 0.058 0 0.397 0.014 0.055 0 0.577 0 0 99.21 plag rim 

A-BA1-63E_p7 2.439 49.435 31.758 0.084 15.978 0 0 0.105 0.025 0 0 0.573 0 0.003 100.4 plag core 

A-BA1-63E_p8 4.472 54.31 28.496 0.126 11.762 0.087 0.019 0.274 0.036 0.057 0 0.562 0.002 0.013 100.216 plag mid 

A-BA1-63E_p9 4.215 53.967 28.033 0.115 12.201 0.036 0 0.341 0.031 0.086 0.01 0.742 0 0 99.775 plag rim 

A-BA1-63E_p10 2.699 49.792 31.416 0.038 15.561 0.078 0 0.143 0 0.038 0 0.608 0 0 100.373 plag core 

A-BA1-63E_p11 2.312 49.297 31.861 0.064 15.751 0.118 0.085 0.13 0.012 0.007 0.004 0.575 0.012 0 100.227 plag mid 

A-BA1-63E_p12 4.705 54.829 27.84 0.129 11.43 0 0 0.298 0.059 0.051 0.002 0.672 0.064 0 100.079 plag rim 

A-BA1-63E_p22 4.422 54.372 28.284 0.108 11.969 0 0 0.29 0.032 0.022 0.018 0.524 0.062 0 100.099 plag core 

A-BA1-63E_p23 3.724 51.63 29.997 0.089 13.318 0.067 0 0.199 0.025 0.035 0 0.621 0.007 0.018 99.73 plag mid 

A-BA1-63E_p24 4.144 53.178 29.173 0.129 12.519 0 0.085 0.193 0.052 0.044 0.017 0.731 0.019 0 100.28 plag rim 

A-BA1-63E_p34 4.181 53.711 28.875 0.068 12.188 0 0 0.27 0.012 0.015 0.02 0.01 0.01 0 99.355 plag core 

A-BA1-63E_p35 4.412 53.629 28.917 0.07 12.172 0 0 0.282 0.033 0.045 0 0.536 0.021 0.013 100.13 plag mid 

A-BA1-63E_p36 4.251 53.241 28.81 0.076 12.289 0 0 0.285 0.051 0.034 0 0 0.002 0.003 99.042 plag rim 

A-BA1-63E_p37 2.201 48.29 32.123 0.083 16.22 0 0.019 0.109 0.031 0.02 0.002 0.013 0 0.003 99.114 plag core 

A-BA1-63E_p38 4.716 54.937 28.294 0.05 11.042 0 0 0.319 0.062 0.036 0.012 0.609 0.019 0 100.093 plag mid 

A-BA1-63E_p39 4.277 54.02 28.609 0.077 11.685 0.054 0.096 0.295 0.037 0.058 0 0 0 0.008 99.216 plag rim 

A-BA1-63E_p40 3.459 51.597 30.302 0.057 13.676 0 0 0.183 0.042 0.056 0.011 0.524 0 0.013 99.918 plag core 

A-BA1-63E_p41 4.096 53.058 29.368 0.075 12.681 0 0.127 0.239 0.054 0.029 0.005 0.612 0 0.023 100.366 plag mid 

A-BA1-63E_p42 4.313 53.71 29.032 0.049 11.729 0 0 0.246 0.026 0.015 0.019 0.613 0 0 99.748 plag rim 

A-BA1-63E_p43 2.421 48.754 31.966 0.062 15.636 0.044 0.008 0.102 0.03 0.024 0 0.576 0.029 0.023 99.675 plag core 

A-BA1-63E_p44 4.33 53.636 28.932 0.074 12.205 0.084 0 0.257 0.039 0.03 0 0.589 0.048 0 100.224 plag mid 

A-BA1-63E_p45 4.192 53.588 28.86 0.051 12.328 0.033 0.019 0.273 0.03 0.03 0.007 0.588 0 0 100.003 plag rim 

A-BA1-63E_p46 3.483 51.585 30.327 0.056 13.764 0 0 0.184 0 0.054 0.013 0.622 0 0 100.085 plag core 

A-BA1-63E_p47 3.937 52.768 29.282 0.084 12.908 0 0.012 0.227 0.001 0.073 0 0.632 0 0.059 99.983 plag mid 

A-BA1-63E_p48 4.472 55.081 28.368 0.096 11.518 0 0.012 0.294 0.009 0.06 0 0.555 0 0 100.465 plag rim 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63E_p61 3.414 51.135 30.083 0.067 13.898 0 0.066 0.191 0 0.063 0.001 0.624 0 0 99.542 plag core 

A-BA1-63E_p62 3.276 51.768 30.477 0.06 13.679 0.04 0.015 0.184 0 0.051 0 0 0.012 0 99.562 plag mid 

A-BA1-63E_p63 3.758 52.125 29.589 0.064 13.159 0.007 0 0.231 0.025 0.037 0.009 0.559 0 0.028 99.589 plag rim 

A-BA1-63E_p64 3.71 51.873 28.784 0.21 13.06 0 0.062 0.584 0.145 0.118 0 1.352 0.024 0.018 99.94 plag core 

A-BA1-63E_p65 4.058 52.651 29.225 0.089 12.563 0.011 0 0.239 0.061 0.046 0 0.631 0.007 0 99.581 plag mid 

A-BA1-63E_p66 3.955 53.847 27.916 0.111 12.435 0 0.065 0.387 0.078 0.157 0 1.154 0.055 0.005 100.165 plag rim 

A-BA1-63E_p67 1.438 46.409 33.4 0.011 17.524 0 0 0.063 0 0 0 0.546 0.005 0 99.396 plag core 

A-BA1-63E_p68 4.386 53.881 29.056 0.079 12.097 0.008 0.004 0.256 0.022 0.049 0 0.576 0 0 100.414 plag mid 

A-BA1-63E_p69 4.212 53.582 29.306 0.051 12.606 0.039 0.019 0.21 0.047 0.041 0.015 0.57 0 0.041 100.736 plag rim 

A-BA1-63E_p70 2.472 48.843 31.761 0.088 15.531 0 0.039 0.117 0.042 0.026 0 0.575 0.007 0.01 99.511 plag core 

A-BA1-63E_p71 4.287 53.668 28.818 0.049 12.305 0.007 0 0.275 0.002 0.009 0.008 0 0.002 0 99.428 plag mid 

A-BA1-63E_p72 3.548 52.299 30.113 0.113 13.907 0 0.012 0.206 0.069 0.049 0.038 0.006 0 0.008 100.359 plag rim 

A-BA1-63E_p73 4.5 53.645 28.696 0.073 11.631 0 0.1 0.257 0 0.034 0.005 0.008 0.01 0.008 98.966 plag core 

A-BA1-63E_p74 4.342 53.814 28.959 0.083 12.225 0 0.058 0.275 0.03 0.04 0 0.006 0 0.005 99.837 plag mid 

A-BA1-63E_p75 4.634 55.184 28.173 0.127 11.278 0.036 0.131 0.319 0.006 0.045 0.008 0 0.007 0.025 99.971 plag rim 

A-BA1-63E_p76 4.44 54.085 28.216 0.058 11.626 0.035 0 0.287 0.011 0.038 0.019 0 0.005 0.02 98.836 plag 

A-BA1-63E_p83 3.199 50.697 30.649 0.069 14.237 0.027 0 0.184 0.049 0.024 0 0.006 0 0.015 99.156 plag core 

A-BA1-63E_p84 3.939 52.61 29.417 0.082 12.982 0 0.089 0.248 0 0.036 0 0.552 0.026 0.013 99.994 plag mid 

A-BA1-63E_p85 4.064 52.885 29.549 0.058 12.873 0 0.008 0.254 0.047 0.042 0 0.588 0 0 100.368 plag rim 

A-BA1-63E_p98 4.385 53.662 28.556 0.112 12.165 0 0 0.283 0 0.076 0 0.553 0 0.01 99.802 plag core 

A-BA1-63E_p99 4.685 54.941 28.541 0.051 11.696 0 0.069 0.296 0.046 0.041 0 0.605 0.021 0.02 101.012 plag mid 

A-BA1-63E_p100 4.379 53.527 28.79 0.095 11.976 0.047 0.154 0.302 0 0.045 0.012 0.551 0.007 0 99.882 plag rim 

A-BA1-63E_p101 3.199 50.309 31.126 0.083 14.501 0.054 0 0.173 0.042 0.048 0.015 0.579 0 0 100.126 plag core 

A-BA1-63E_p102 4.382 54.249 28.986 0.072 11.808 0.045 0.012 0.291 0.01 0.02 0.01 0.553 0.033 0.023 100.492 plag mid 

A-BA1-63E_p103 4.231 53.943 29.22 0.06 12.207 0.049 0 0.263 0.024 0.033 0 0.559 0.017 0 100.606 plag rim 

A-BA1-63E_p107 3.985 53.418 29.163 0.039 12.498 0 0 0.236 0.048 0.023 0.004 0 0.005 0 99.43 plag core 

A-BA1-63E_p108 4.307 53.312 28.958 0.088 11.95 0 0 0.255 0.024 0.06 0.003 0.566 0 0 99.522 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63E_p109 4.927 55.963 27.694 0.102 10.899 0 0.042 0.373 0 0.046 0.01 0.67 0.01 0 100.734 plag rim 

A-BA1-63E_p134 2.597 49.96 31.738 0.065 15.282 0 0 0.117 0.024 0.053 0.001 0.594 0 0.005 100.436 plag core 

A-BA1-63E_p135 4.494 54.549 28.638 0.076 12.205 0.001 0 0.265 0.032 0.023 0 0.609 0.014 0 100.906 plag mid 

A-BA1-63E_p136 4.139 53.199 29.91 0.076 12.666 0 0.073 0.22 0 0.059 0.004 0.556 0.01 0.041 100.952 plag rim 

A-BA1-63E_p137 3.346 51.649 30.245 0.065 13.878 0 0.031 0.171 0.032 0.03 0.003 0.584 0 0 100.033 plag core 

A-BA1-63E_p138 3.142 51.082 30.744 0.06 14.143 0.055 0.004 0.141 0.047 0.023 0 0.58 0 0 100.021 plag mid 

A-BA1-63E_p139 3.704 52.112 29.858 0.108 13.303 0.034 0.042 0.194 0.025 0.021 0 0.657 0.024 0 100.082 plag rim 

A-BA1-63F_p1 3.263 51.335 30.552 0.072 14.177 0 0 0.164 0.033 0.03 0.008 0.598 0 0.023 100.253 plag core 

A-BA1-63F_p2 4.067 53.213 29.256 0.068 12.389 0.024 0.027 0.252 0.087 0.017 0.008 0.522 0.037 0 99.965 plag mid 

A-BA1-63F_p3 4.154 53.598 28.82 0.058 12.105 0.048 0.049 0.275 0.06 0.028 0 0.603 0 0 99.801 plag rim 

A-BA1-63F_p4 2.356 49.502 32.092 0.089 15.844 0.029 0 0.107 0.04 0.027 0 0.509 0.009 0.015 100.619 plag core 

A-BA1-63F_p5 4.647 53.673 27.747 0.076 11.789 0 0 0.278 0.048 0.019 0.008 0.634 0.012 0 98.929 plag mid 

A-BA1-63F_p6 4.712 55.145 28.195 0.079 11.423 0 0 0.273 0.007 0.044 0 0.579 0.009 0 100.466 plag rim 

A-BA1-63F_p7 4.386 54.544 28.336 0.056 11.742 0 0.027 0.266 0.068 0.074 0.012 0.571 0 0 100.079 plag core 

A-BA1-63F_p8 4.643 54.846 28.566 0.074 11.355 0 0 0.294 0.012 0.013 0.001 0.637 0 0.028 100.469 plag mid 

A-BA1-63F_p9 4.07 53.664 28.877 0.11 12.395 0.01 0.099 0.221 0.045 0.018 0 0.59 0 0 100.099 plag rim 

A-BA1-63F_p10 1.365 46.886 33.635 0.06 17.35 0 0.061 0.053 0.037 0.043 0 0.482 0 0 99.972 plag core 

A-BA1-63F_p11 4.674 54.579 28.087 0.067 11.462 0.088 0.03 0.315 0 0.047 0 0.62 0.016 0.03 100.015 plag mid 

A-BA1-63F_p12 4.075 53.697 28.856 0.09 12.705 0.036 0.076 0.257 0 0.048 0 0.597 0 0.008 100.445 plag rim 

A-BA1-63F_p22 1.189 46.318 34.23 0.045 18.222 0 0.031 0.055 0.014 0.022 0.008 0.49 0.016 0 100.645 plag core 

A-BA1-63F_p23 1.343 46.794 33.423 0.018 17.928 0 0.034 0.064 0.046 0.009 0.021 0.484 0 0 100.164 plag mid 

A-BA1-63F_p24 4.233 54.268 28.574 0.086 11.784 0.087 0 0.274 0.003 0.032 0.014 0.65 0.007 0.025 100.034 plag rim 

A-BA1-63F_p25 2.891 50.48 30.678 0.048 14.778 0.032 0.019 0.147 0 0.056 0 0.631 0.014 0 99.774 plag core 

A-BA1-63F_p26 3.983 53.562 29.315 0.086 12.719 0.065 0.011 0.238 0.022 0.053 0 0.539 0 0 100.593 plag mid 

A-BA1-63F_p27 4.036 53.262 28.975 0.028 12.282 0.025 0 0.275 0.059 0.03 0.007 0 0 0 98.977 plag rim 

A-BA1-63F_p28 3.098 51.191 30.611 0.072 14.282 0 0 0.15 0 0.052 0.005 0.523 0 0 99.983 plag core 

A-BA1-63F_p29 2.907 50.596 31.085 0.051 14.673 0 0 0.159 0 0.03 0 0.011 0 0.01 99.522 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63F_p30 4.567 55.001 27.844 0.094 10.987 0 0 0.333 0.04 0.05 0.016 0.002 0 0.01 98.94 plag rim 

A-BA1-63F_p54 4.054 53.209 28.475 0.066 12.41 0 0.015 0.238 0.01 0.035 0 0.581 0.021 0 99.114 plag core 

A-BA1-63F_p55 4.106 53.461 28.792 0.092 12.463 0 0.091 0.235 0.038 0.045 0.018 0.545 0.002 0.015 99.899 plag mid 

A-BA1-63F_p56 4.132 54.004 28.997 0.073 12.206 0 0.004 0.259 0.007 0.047 0.002 0.582 0.002 0 100.315 plag rim 

A-BA1-63F_p69 2.368 49.389 31.819 0.059 15.564 0.104 0.126 0.099 0.004 0.039 0.012 0 0 0.008 99.588 plag core 

A-BA1-63F_p70 3.433 51.746 29.888 0.059 13.62 0 0.011 0.21 0.048 0.056 0 0.005 0 0.025 99.101 plag mid 

A-BA1-63F_p71 4.232 53.568 29.081 0.082 12.268 0 0.034 0.233 0.024 0.05 0.008 0.015 0 0.015 99.608 plag rim 

A-BA1-63F_p84 1.781 47.846 33.45 0.067 17.231 0 0 0.07 0.029 0.056 0 0.523 0.012 0.033 101.098 plag core 

A-BA1-63F_p85 4.059 53.748 28.978 0.049 12.376 0.009 0.015 0.225 0.036 0.018 0.012 0.008 0 0.003 99.533 plag mid 

A-BA1-63F_p86 4.713 55.093 27.984 0.091 11.323 0.019 0.053 0.299 0.026 0.059 0 0.557 0 0 100.217 plag rim 

A-BA1-63F_p90 1.499 47.21 33.681 0.063 17.397 0 0 0.071 0 0.022 0 0.486 0 0 100.429 plag core 

A-BA1-63F_p91 2.034 48.616 32.428 0.021 16.291 0.008 0 0.078 0.056 0.028 0.021 0 0.016 0 99.592 plag mid 

A-BA1-63F_p92 4.438 55.044 28.639 0.064 11.636 0.047 0.027 0.217 0.001 0.07 0.002 0.594 0 0 100.779 plag rim 

A-BA1-63F_p93 3.967 52.455 28.675 0.058 12.588 0 0 0.245 0.021 0.026 0 0.592 0.014 0 98.641 plag core 

A-BA1-63F_p94 2.268 49.32 32.359 0.064 15.791 0 0.069 0.112 0.01 0.034 0.006 0.59 0 0.018 100.64 plag mid 

A-BA1-63F_p95 3.72 52.768 29.592 0.063 12.89 0 0 0.228 0.024 0.03 0 0.591 0 0.028 99.934 plag rim 

A-BA1-63F_p96 4.732 54.567 28.111 0.063 11.624 0.016 0 0.299 0 0.048 0.002 0.589 0 0 100.051 plag core 

A-BA1-63F_p97 1.845 47.779 33.092 0.048 16.678 0 0 0.071 0.02 0.015 0.008 0.623 0.045 0.01 100.232 plag mid 

A-BA1-63F_p98 4.263 53.956 28.557 0.063 12.014 0.007 0.208 0.271 0.004 0.067 0.002 0.549 0 0 99.961 plag rim 

A-BA1-63F_p99 4.363 54.758 28.275 0.066 11.524 0.049 0.038 0.294 0.021 0.04 0 0.527 0 0.013 99.968 plag core 

A-BA1-63F_p100 3.774 52.72 29.409 0.031 13.023 0.04 0.08 0.235 0.012 0.036 0.001 0.603 0.044 0.015 100.023 plag mid 

A-BA1-63F_p101 3.918 53.263 29.065 0.092 12.45 0.016 0 0.271 0.03 0.05 0.004 0.615 0.03 0.03 99.833 plag rim 

A-BA1-63F_p102 2.689 50.2 31.05 0.084 14.959 0 0.068 0.148 0.141 0.018 0.002 0.611 0.03 0 100 plag core 

A-BA1-63F_p103 3.554 52.333 29.245 0.064 13.074 0 0 0.22 0.058 0.033 0.008 0.542 0 0 99.129 plag mid 

A-BA1-63F_p104 1.379 47.229 33.259 0.047 17.318 0.009 0.114 0.05 0 0.044 0 0.535 0 0 99.984 plag rim 

A-BA1-63F_p126 1.703 48.107 33.291 0.064 17.174 0.063 0 0.065 0 0 0 0.636 0.019 0.008 101.13 plag core 

A-BA1-63F_p127 2.906 51.013 30.817 0.083 14.451 0 0 0.152 0 0.047 0 0.632 0.03 0.02 100.151 plag mid 
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Table 5 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total comment 

A-BA1-63F_p128 3.974 53.573 28.964 0.066 12.32 0 0 0.264 0 0.078 0.007 0.625 0.028 0.038 99.935 plag rim 

A-BA1-63F_p129 4.513 54.642 28.138 0.098 11.759 0.007 0.076 0.275 0 0.039 0 0.491 0 0.055 100.093 plag core 

A-BA1-63F_p130 3.829 53.021 29.645 0.073 13.06 0 0.027 0.227 0.014 0.017 0 0.608 0.021 0.025 100.567 plag mid 

A-BA1-63F_p131 4.408 54.045 28.415 0.065 11.679 0.047 0.08 0.275 0.006 0.016 0 0.579 0 0 99.615 plag rim 

A-BA1-63F_p132 4.192 53.823 29.039 0.072 12.174 0.01 0 0.243 0.042 0.004 0.004 0.665 0.035 0.003 100.305 plag core 

A-BA1-63F_p133 2.615 49.78 31.643 0.063 14.941 0 0.072 0.134 0.032 0.012 0.002 0.679 0 0 99.973 plag mid 

A-BA1-63F_p134 4.218 54.009 28.845 0.079 12.152 0 0 0.268 0.027 0.045 0 0.58 0.051 0 100.274 plag rim 

 
Table 6 Matrix composition of 1963 Agung lavas (incl. microcrysts) [wt%] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

Grid 1                

A-BA1-63B_grid1 Grid 001x003 4.556 62.051 22.091 0.053 6.854 0.065 0.038 2.105 0.019 0.219 0.001 1.26 0 0 99.32 

A-BA1-63B_grid1 Grid 001x004 4.724 62.991 20.473 0.047 5.787 0.035 0.015 2.563 0.062 0.395 0 1.638 0.04 0 98.77 

A-BA1-63B_grid1 Grid 001x005 4.067 53.26 28.672 0.076 12.387 0 0.068 0.259 0 0.041 0 0.593 0.037 0 99.461 

A-BA1-63B_grid1 Grid 002x001 4.121 53.644 28.102 0.067 12.033 0.006 0 0.335 0.026 0.052 0 0.004 0 0.003 98.393 

A-BA1-63B_grid1 Grid 002x003 4.136 65.503 18.379 0.061 4.69 0 0 3.56 0.119 0.363 0.002 1.752 0.033 0.02 98.618 

A-BA1-63B_grid1 Grid 002x004 4.131 53.759 29.191 0.044 12.393 0 0.03 0.258 0 0.042 0.002 0.625 0 0 100.475 

A-BA1-63B_grid1 Grid 002x005 3.52 52.711 29.652 0.082 12.843 0 0.049 0.212 0.034 0.039 0.006 0.633 0.056 0.053 99.889 

A-BA1-63B_grid1 Grid 003x002 3.377 69.766 15.028 0.105 2.591 0 0 4.518 0.025 0.618 0.011 2.159 0 0 98.196 

A-BA1-63B_grid1 Grid 003x003 5.243 57.795 24.403 0.171 8.436 0.037 0.023 1.156 0.1 0.1 0.008 1.599 0 0.017 99.086 

A-BA1-63B_grid1 Grid 003x004 3.839 63.311 12.988 3.893 4.607 0.215 0.082 3.175 0.999 0.378 0 6.948 0 0 100.435 

A-BA1-63B_grid1 Grid 003x005 3.563 51.922 28.877 0.12 13.026 0 0 0.242 0.049 0.039 0.003 0.974 0.012 0.01 98.836 

A-BA1-63B_grid1 Grid 004x003 4.14 56.42 16.113 4.205 9.833 0.217 0 0.95 0.641 0.294 0.001 6.997 0.018 0.025 99.854 

A-BA1-63B_grid1 Grid 004x004 2.883 59.021 11.875 3.469 4.988 0.317 0.081 2.729 0.244 1.439 0.006 12.865 0 0.039 99.955 

A-BA1-63B_grid1 Grid 004x005 5.173 59.089 22.075 1.045 7.563 0.024 0.026 1.344 0.167 0.148 0.017 3.174 0.019 0 99.86 

A-BA1-63B_grid1 Grid 005x001 5.383 63.155 20.471 0.064 5.561 0.021 0.102 2.393 0.471 0.255 0 1.21 0.009 0 99.101 
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Table 6 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

A-BA1-63B_grid1 Grid 005x002 6.096 59.851 24.594 0.031 7.439 0.005 0.083 1.039 0 0.065 0.006 1.119 0 0.03 100.357 

A-BA1-63B_grid1 Grid 005x003 4.481 66.747 17.438 0.065 3.722 0 0 4.011 0.185 0.5 0.014 1.879 0 0 99.039 

A-BA1-63B_grid1 Grid 005x004 5.257 60.378 24.232 0.078 7.968 0 0 1.387 0.187 0.141 0.004 1.016 0 0.018 100.665 

A-BA1-63B_grid1 Grid 005x005 4.961 60.188 23.084 0.074 7.518 0 0.068 1.674 0.032 0.182 0.056 1.399 0 0.018 99.241 

Grid 2                

A-BA1-63b_Grid2 Grid 001x001 4.648 55.736 22.042 2.928 8.922 0.192 0.056 0.576 0.436 0.238 0 5.657 0 0.012 101.443 

A-BA1-63b_Grid2 Grid 001x002 4.772 59.43 18.525 0.076 4.312 0.058 0.037 2.865 0.056 2.257 0.012 8.331 0.023 0.093 100.844 

A-BA1-63b_Grid2 Grid 001x004 1.656 61.881 7.133 6.143 6.923 0.348 0 2.901 0.439 0.467 0 11.198 0 0.022 99.111 

A-BA1-63b_Grid2 Grid 001x005 4.612 63.004 20.115 0.09 5.617 0 0.094 2.958 0.106 0.357 0 1.667 0.009 0.045 98.674 

A-BA1-63b_Grid2 Grid 002x001 4.201 59.476 18.741 1.18 6.437 0.08 0.049 2.371 0.165 0.682 0 5.45 0.023 0.01 98.865 

A-BA1-63b_Grid2 Grid 002x002 5.26 56.718 26.472 0.062 9.325 0.042 0.011 0.592 0.031 0.09 0 0.977 0 0.032 99.612 

A-BA1-63b_Grid2 Grid 002x003 5.14 55.849 23.685 0.056 10.76 0.008 0.008 1.16 2.426 0.108 0.002 1.485 0 0 100.73 

A-BA1-63b_Grid2 Grid 002x004 4.822 63.273 18.478 0.026 4.214 0.064 0.082 3.34 0.077 0.956 0.114 3.989 0.012 0.04 99.461 

A-BA1-63b_Grid2 Grid 003x001 4.839 60.568 22.745 0.123 7.176 0.055 0.068 1.813 0.056 0.184 0.06 1.414 0 0.002 99.089 

A-BA1-63b_Grid2 Grid 003x002 0.825 56.163 4.124 10.333 7.919 0.535 0 1.403 0.108 0.518 0.051 16.558 0.031 0.063 98.619 

A-BA1-63b_Grid2 Grid 003x003 3.761 69.414 15.136 0.101 2.52 0 0.113 4.495 0.183 0.587 0.243 1.871 0 0 98.389 

A-BA1-63b_Grid2 Grid 003x004 5.152 57.875 24.914 0.118 9.058 0.093 0.038 1.005 0.012 0.161 0 0 0.005 0.015 98.446 

A-BA1-63b_Grid2 Grid 003x005 5.777 58.335 25.31 0.074 8.371 0.044 0.113 0.832 0.087 0.125 0 1.044 0.019 0 100.131 

A-BA1-63b_Grid2 Grid 004x001 4.651 61.196 20.54 0.933 7.476 0.121 0.09 1.879 0.037 0.211 0 2.508 0.016 0.042 99.7 

A-BA1-63b_Grid2 Grid 004x002 4.852 59.473 18.808 2.359 7.859 0.139 0.236 1.58 0.093 0.265 0 4.894 0.007 0.015 100.58 

A-BA1-63b_Grid2 Grid 004x004 4.975 65.999 18.994 0.095 3.978 0.094 0.15 3.539 0.045 0.25 0 1.482 0 0 99.601 

A-BA1-63b_Grid2 Grid 004x005 4.909 64.889 18.18 0.042 4.49 0 0.105 3.702 0.88 0.315 0 1.566 0.016 0 99.094 

A-BA1-63b_Grid2 Grid 005x001 4.683 63.993 21.132 0.079 5.714 0.012 0.098 2.714 0.061 0.238 0.009 1.419 0 0 100.154 

A-BA1-63b_Grid2 Grid 005x002 4.897 63.725 18.962 0.241 5.006 0.088 0.139 2.883 0.365 0.264 0.017 2.051 0.039 0.02 98.693 

A-BA1-63b_Grid2 Grid 005x003 4.708 60.298 22.6 0.084 7.643 0.078 0.124 1.885 0.173 0.281 0.007 1.57 0 0.012 99.461 

A-BA1-63b_Grid2 Grid 005x004 5.06 64.832 19.475 0.044 4.688 0 0.071 3.046 0.043 0.302 0.005 1.55 0 0.042 99.157 

A-BA1-63b_Grid2 Grid 005x005 3.135 59.287 13.121 1.179 4.143 0.239 0.122 3.752 1.209 0.866 0 12.042 0.052 0.049 99.196 



 

 

 

7
4

 

Table 6 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

Grid 3                

A-BA1- 63B_Grid3 Grid 001x001 4.265 63.548 17.138 0.895 5.401 0.111 0.079 3.229 0.574 0.224 0.144 3.328 0.051 0 98.971 

A-BA1- 63B_Grid3 Grid 001x002 4.746 58.581 24.509 0.056 8.973 0.016 0.102 1.333 0.173 0.14 0.051 1.344 0.009 0.025 100.046 

A-BA1- 63B_Grid3 Grid 001x003 4.71 60.669 22.631 0.042 7.649 0.052 0.173 1.903 0 0.246 0 1.587 0 0 99.662 

A-BA1- 63B_Grid3 Grid 001x004 4.201 59.233 23.574 0.055 8.743 0.029 0 1.477 0.086 0.188 0 1.327 0 0.005 98.918 

A-BA1- 63B_Grid3 Grid 001x005 3.294 56.774 13.436 6.217 10.233 0.299 0.134 0.976 0.084 0.453 0.008 9.599 0 0.029 101.534 

A-BA1- 63B_Grid3 Grid 002x001 1.261 59.707 6.543 7.03 7.134 0.341 0.078 2.764 1.262 0.6 0.011 11.924 0.014 0.029 98.696 

A-BA1- 63B_Grid3 Grid 002x002 4.837 63.555 19.681 0.064 5.297 0.046 0.105 3.529 0.811 0.326 0 1.46 0 0.055 99.766 

A-BA1- 63B_Grid3 Grid 002x003 4.196 62.348 21.299 0.105 6.932 0.072 0.079 2.362 0.135 0.39 0.011 1.809 0.002 0.052 99.79 

A-BA1- 63B_Grid3 Grid 002x004 2.949 60.715 11.792 3.989 6.383 0.234 0.126 2.612 1.426 0.513 0.019 9.337 0 0.032 100.123 

A-BA1- 63B_Grid3 Grid 002x005 4.211 54.16 27.871 0.077 11.837 0.02 0 0.363 0 0.059 0.025 0.976 0 0.035 99.628 

A-BA1- 63B_Grid3 Grid 003x002 0.45 54.914 3.044 14.596 4.956 0.674 0.091 1.064 0.334 0.453 0.008 18.743 0 0.01 99.335 

A-BA1- 63B_Grid3 Grid 003x003 4.521 62.005 20.514 0.084 6.195 0.03 0.086 2.657 0.229 0.296 0.092 2.133 0.014 0.052 98.887 

A-BA1- 63B_Grid3 Grid 003x004 3.653 57.985 20.402 1.909 8.107 0.108 0.049 1.521 0.191 0.29 0.05 5.593 0.025 0 99.872 

A-BA1- 63B_Grid3 Grid 003x005 5.121 56.747 26.469 0.066 9.647 0 0.098 0.565 0.065 0.1 0.002 1.181 0.016 0.01 100.087 

A-BA1- 63B_Grid3 Grid 004x001 5.122 62.066 21.888 0.06 6.418 0.029 0.045 2.258 0.351 0.195 0.065 1.496 0.028 0 100.008 

A-BA1- 63B_Grid3 Grid 004x002 4.984 58.525 24.246 0.093 8.445 0 0.019 1.227 0.025 0.155 0 1.462 0.023 0.002 99.206 

A-BA1- 63B_Grid3 Grid 004x004 3.642 68.175 13.856 0.086 3.524 0.037 0.034 4.532 1.331 0.674 0.3 2.237 0 0.022 98.414 

A-BA1- 63B_Grid3 Grid 004x005 2.115 61.294 8.75 5.481 5.096 0.383 0.074 3.118 0.848 0.407 0.105 11.893 0.027 0.034 99.601 

A-BA1- 63B_Grid3 Grid 005x001 4.859 56.002 27.046 0.06 10.245 0 0.004 0.507 0.034 0.087 0.01 1.12 0.042 0 100.014 

A-BA1- 63B_Grid3 Grid 005x002 4.181 43.546 18.463 1.357 6.919 0.185 0.051 0.631 0.281 4.532 0 21.079 0.031 0.23 101.486 

A-BA1- 63B_Grid3 Grid 005x003 4.371 64.028 17.529 0.2 5.036 0 0.026 3.509 1.044 0.422 0.014 1.932 0 0.012 98.12 

A-BA1- 63B_Grid3 Grid 005x004 4.515 61.618 17.586 1.369 5.833 0.05 0.067 2.719 0.405 0.343 0.122 4.743 0.034 0.039 99.415 

A-BA1- 63B_Grid3 Grid 005x005 1.974 57.018 8.782 10.36 4.864 0.522 0.091 1.197 0.49 0.351 0 14.785 0 0.039 100.473 
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Table 6 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

Grid 4                

A-BA1-63F_Grid1 Grid 001x001 4.185 66.699 16.525 0.332 3.972 0.017 0 3.316 0.415 0.745 0 2.524 0.009 0.022 98.761 

A-BA1-63F_Grid1 Grid 001x002 3.332 65.261 11.243 3.258 2.968 0.288 0.045 3.204 0.619 1.437 0 9.228 0.002 0 100.885 

A-BA1-63F_Grid1 Grid 001x003 4.42 65.68 17.298 0.715 5.083 0.045 0.15 2.74 0.344 0.808 0 3.519 0 0.055 100.857 

A-BA1-63F_Grid1 Grid 001x004 3.969 62.204 13.145 1.047 3.652 0.168 0.019 3.192 0.985 1.903 0.001 10.086 0 0.073 100.444 

A-BA1-63F_Grid1 Grid 002x001 3.978 61.982 13.921 3.707 5.319 0.25 0 2.342 0.484 0.903 0.139 7.258 0 0 100.252 

A-BA1-63F_Grid1 Grid 002x002 4.646 62.059 20.557 0.523 6.505 0 0.064 1.928 0.136 0.597 0 3.444 0.028 0.012 100.499 

A-BA1-63F_Grid1 Grid 002x003 3.35 58.947 12.098 3.529 5.839 0.335 0 2.431 0.973 1.702 0 11.221 0 0.041 100.466 

A-BA1-63F_Grid1 Grid 002x004 3.899 69.434 13.266 0.959 2.877 0.021 0.064 3.913 0.538 0.875 0 3.613 0 0.027 99.486 

A-BA1-63F_Grid1 Grid 002x005 0.401 45.673 1.904 21.047 4.267 0.886 0.061 0.314 0.332 0.588 0 25.773 0 0 101.246 

A-BA1-63F_Grid1 Grid 003x001 4.507 66.401 16.681 0.442 4.396 0.049 0.004 3.017 0.617 0.803 0.012 3.263 0 0.01 100.238 

A-BA1-63F_Grid1 Grid 003x002 4.307 64.848 15.784 2.056 4.835 0.104 0.004 2.643 0.315 0.703 0 4.168 0.009 0 99.776 

A-BA1-63F_Grid1 Grid 003x003 4.673 64.537 20.019 0.263 5.877 0.056 0.139 2.395 0.177 0.535 0 2.091 0.009 0.01 100.781 

A-BA1-63F_Grid1 Grid 003x004 3.988 64.525 14.679 2.143 4.72 0.143 0 2.87 0.529 0.829 0.002 4.589 0 0.02 99.037 

A-BA1-63F_Grid1 Grid 003x005 5.009 60.816 21.099 0.65 7.037 0 0.011 1.431 0.265 0.507 0 2.891 0 0.037 99.753 

A-BA1-63F_Grid1 Grid 004x001 4.022 62.12 15.187 1.669 4.253 0.158 0 2.957 0.381 1.281 0.009 6.762 0.023 0.03 98.85 

A-BA1-63F_Grid1 Grid 004x002 3.921 59.298 17.32 2.597 7.702 0.178 0.022 1.739 0.885 0.706 0.124 5.548 0 0 100.012 

A-BA1-63F_Grid1 Grid 004x004 1.749 50.593 6.008 9.735 5.01 0.57 0.047 1.673 0.683 1.787 0.013 20.657 0 0.01 98.532 

A-BA1-63F_Grid1 Grid 005x002 2.763 54.658 8.601 5.797 5.049 0.463 0 2.309 0.954 2.08 0.008 17.301 0.013 0.099 100.093 

A-BA1-63F_Grid1 Grid 005x003 3.871 60.014 15.475 3.66 6.95 0.313 0.022 1.761 0.49 0.792 0 7.352 0 0.005 100.705 

A-BA1-63F_Grid1 Grid 005x004 3.818 57.263 15.276 5.065 6.496 0.328 0 1.312 0.144 1.022 0.01 10.73 0.039 0 101.501 
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Table 6 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

Grid 5                

A-BA1-63F_Grid2 Grid 001x001 3.903 53.849 28.498 0.13 12.139 0 0.068 0.237 0.024 0.057 0 0.953 0.033 0.013 99.904 

A-BA1-63F_Grid2 Grid 001x002 4.524 58.865 23.096 0.489 8.93 0.026 0.026 1.204 0.387 0.323 0.013 1.658 0 0.012 99.55 

A-BA1-63F_Grid2 Grid 001x003 4.761 58.355 24.259 0.412 9.276 0.072 0.094 0.876 0.072 0.217 0.005 1.552 0.035 0.035 100.02 

A-BA1-63F_Grid2 Grid 001x004 2.632 60.879 9.875 5.26 4.033 0.337 0 2.803 0.759 1.265 0.18 10.251 0 0.01 98.243 

A-BA1-63F_Grid2 Grid 001x005 4.427 61.137 18.433 1.175 6.834 0.178 0.131 1.844 0.513 0.917 0 5.358 0 0 100.947 

A-BA1-63F_Grid2 Grid 002x002 2.383 56.89 7.9 7.861 4.205 0.432 0.066 2.169 0.817 1.514 0 15.507 0 0.036 99.78 

A-BA1-63F_Grid2 Grid 002x003 4.225 65.435 14.913 0.529 3.606 0.059 0.154 3.16 0.618 1.075 0.007 4.638 0 0.017 98.434 

A-BA1-63F_Grid2 Grid 002x004 4.49 64.672 19.803 0.305 6.129 0 0.068 2.158 0.316 0.479 0 2.058 0 0 100.478 

A-BA1-63F_Grid2 Grid 002x005 3.725 64.117 16.025 2.214 5.473 0.151 0.135 2.733 0.432 0.802 0.006 4.854 0 0.054 100.72 

A-BA1-63F_Grid2 Grid 003x002 3.885 55.783 15.036 3.076 6.429 0.253 0.066 1.735 0.308 1.891 0 13.359 0 0.097 101.918 

A-BA1-63F_Grid2 Grid 003x003 3.859 56.642 15.243 0.966 3.916 0.127 0.015 2.42 0.317 2.447 0.008 12.376 0.038 0.162 98.534 

A-BA1-63F_Grid2 Grid 003x005 4.718 62.317 19.442 0.947 6.396 0.095 0 2.013 0.249 0.66 0 3.917 0 0.022 100.776 

A-BA1-63F_Grid2 Grid 004x001 4.064 53.686 28.136 0.133 12.227 0 0.079 0.251 0 0.062 0 1.05 0 0.03 99.718 

A-BA1-63F_Grid2 Grid 004x002 4.327 61.367 16.661 1.559 5.841 0.112 0 2.118 0.241 0.933 0.134 5.285 0.025 0 98.573 

A-BA1-63F_Grid2 Grid 004x003 3.566 66.503 12.951 1.098 3.082 0.142 0.12 3.799 0.484 1.227 0.272 5.183 0 0.007 98.373 

A-BA1-63F_Grid2 Grid 004x004 3.411 61.893 11.4 2.183 4.222 0.233 0.019 3.347 1.817 1.658 0.003 10.325 0.023 0.01 100.543 

A-BA1-63F_Grid2 Grid 004x005 4.49 61.445 21.191 0.922 7.088 0.066 0.094 1.737 0.121 0.374 0.007 2.1 0.056 0 99.689 

A-BA1-63F_Grid2 Grid 005x001 4.373 65.486 16.822 1.165 5.129 0.097 0.06 2.642 0.484 0.682 0 2.845 0.016 0.027 99.828 

A-BA1-63F_Grid2 Grid 005x002 4.127 63.311 18.459 0.652 6.323 0.109 0.162 2.406 0.573 0.711 0.008 3.223 0.014 0.03 100.106 

A-BA1-63F_Grid2 Grid 005x003 4.557 61.899 17.952 1.019 5.695 0.021 0.037 1.994 0.547 0.904 0 5.287 0.028 0 99.94 

A-BA1-63F_Grid2 Grid 005x005 4.407 65.351 18.127 0.244 5.015 0.016 0.109 2.6 0.171 0.558 0.01 2.032 0 0 98.663 
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Table 6 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO BaO K2O P2O5 TiO2 Cl FeO Cr2O3 V2O3 Total 

Grid 6                

A-BA1- 63F_Grid3 Grid 001x001 4.203 60.774 17.099 2.296 6.686 0.249 0 1.696 0.587 0.971 0 6.738 0 0.017 101.316 

A-BA1- 63F_Grid3 Grid 001x002 4.003 58.743 19.83 2.745 8.054 0.104 0.108 1.406 0.399 0.588 0 4.859 0 0.015 100.854 

A-BA1- 63F_Grid3 Grid 001x003 3.856 55.197 22.277 2.81 9.677 0.173 0.026 0.705 0.164 0.402 0.006 5.279 0 0 100.571 

A-BA1- 63F_Grid3 Grid 001x004 4.353 56.813 25.24 0.323 10.075 0.044 0.004 0.678 0.114 0.181 0.045 1.426 0.005 0.045 99.336 

A-BA1- 63F_Grid3 Grid 001x005 4.455 61.286 22.338 0.25 7.585 0.08 0 1.425 0.297 0.344 0.082 0.007 0 0.007 98.137 

A-BA1- 63F_Grid3 Grid 002x001 3.549 60.269 13.397 2.968 4.907 0.326 0.125 2.403 0.575 1.588 0 10.819 0.018 0.105 101.049 

A-BA1- 63F_Grid3 Grid 002x002 1.635 57.48 6.364 10.549 4.061 0.532 0.026 1.758 0.428 1.112 0 15.139 0 0.005 99.089 

A-BA1- 63F_Grid3 Grid 002x003 4.196 61.544 21.891 0.304 7.681 0.087 0 1.629 0.398 0.527 0.011 1.799 0.007 0.005 100.077 

A-BA1- 63F_Grid3 Grid 002x005 4.362 57.638 24.917 0.192 9.338 0.133 0 0.918 0.136 0.268 0.055 1.495 0 0.052 99.492 

A-BA1- 63F_Grid3 Grid 003x001 3.297 57.537 12.404 2.188 3.748 0.242 0.055 2.724 0.552 2.024 0 13.28 0.002 0 98.053 

A-BA1- 63F_Grid3 Grid 003x002 1.135 54.341 4.303 13.718 3.79 0.643 0.076 1.005 0.293 0.916 0 17.816 0 0.029 98.065 

A-BA1- 63F_Grid3 Grid 003x003 2.218 54.954 8.368 6.452 3.581 0.422 0.054 2.17 0.43 2.022 0 17.497 0 0.053 98.221 

A-BA1- 63F_Grid3 Grid 003x004 4.422 60.894 18.473 1.089 6.059 0.201 0.112 1.949 0.459 0.92 0 5.146 0 0.032 99.756 

A-BA1- 63F_Grid3 Grid 003x005 3.728 63.764 14.386 1.956 4.644 0.175 0.112 2.628 0.589 1.054 0.228 5.922 0.005 0.034 99.174 

A-BA1- 63F_Grid3 Grid 004x001 3.489 66.685 13.519 2.575 4.257 0.17 0.06 3.058 0.765 0.935 0.007 4.587 0.03 0 100.135 

A-BA1- 63F_Grid3 Grid 004x002 4.01 65.021 14.645 1.76 4.069 0.096 0.011 2.697 0.623 0.93 0 4.646 0 0.022 98.53 

A-BA1- 63F_Grid3 Grid 004x003 3.971 68.468 15.44 0.591 3.684 0.047 0.116 3.129 0.616 0.928 0 2.896 0.039 0.012 99.937 

A-BA1- 63F_Grid3 Grid 004x004 3.173 59.518 12.775 5.017 6.496 0.209 0 1.989 0.565 1.213 0.009 10.062 0 0.08 101.104 

A-BA1- 63F_Grid3 Grid 004x005 4.149 58.528 14.619 1.735 4.4 0.21 0.059 2.28 0.52 2.06 0 12.939 0.013 0.046 101.558 

A-BA1- 63F_Grid3 Grid 005x001 4.133 62.546 18.081 1.168 5.499 0.216 0.075 1.949 0.467 0.89 0.004 5.114 0.014 0.059 100.214 

A-BA1- 63F_Grid3 Grid 005x002 2.736 59.649 10.532 6.061 5.46 0.296 0 1.893 0.594 1.125 0 10.275 0 0.039 98.66 

A-BA1- 63F_Grid3 Grid 005x003 4.415 62.136 21.312 0.248 7.02 0.044 0 1.629 0.449 0.397 0 1.773 0.014 0.037 99.474 

A-BA1- 63F_Grid3 Grid 005x004 3.997 67.341 16.664 0.436 4.194 0.213 0.041 3.008 0.753 0.858 0 2.485 0 0 99.99 

A-BA1- 63F_Grid3 Grid 005x005 4.181 58.012 18.527 1.282 6.668 0.152 0 1.585 0.378 1.205 0.11 8.347 0.002 0.002 100.426 
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Table 7 Geochemical data for clinopyroxene in 1963 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p37 0.343 49.99 3.332 14.443 18.053 0.424 0.023 1.055 12.164 0 99.827 cpx 

B-BA-63A_p38 0.346 52.22 2.024 14.475 18.495 0.345 0.015 0.817 12.706 0 101.443 cpx 

B-BA-63A_p39 0.326 50.325 3.489 13.756 18.437 0.391 0.017 0.954 11.941 0.021 99.657 cpx 

B-BA-63A_p66 0.297 52.808 2.484 15.1 20.613 0.368 0 0.539 8.798 0.017 101.024 cpx 

B-BA-63A_p67 0.308 52.118 2.642 14.917 20.991 0.118 0.005 0.53 8.765 0.028 100.422 cpx 

B-BA-63A_p68 0.285 52.878 2.373 15.558 20.751 0.227 0.003 0.534 9.016 0.05 101.675 cpx 

B-BA-63A_p93 0.312 52.16 3.232 14.833 20.305 0.284 0.005 0.665 9.274 0.026 101.096 cpx 

B-BA-63A_p94 0.327 51.904 3.071 14.722 20.682 0.219 0.008 0.656 9.264 0.087 100.94 cpx 

B-BA-63A_p95 0.327 52.186 3.179 14.794 21.058 0.242 0 0.624 9.014 0.061 101.485 cpx 

B-BA-63A_p96 0.297 52.542 2.507 15.241 20.403 0.25 0 0.524 9.421 0 101.185 cpx 

B-BA-63A_p103 0.255 52.498 2.484 15.022 20.643 0.22 0.003 0.574 9.069 0.042 100.81 cpx 

B-BA-63A_p104 0.288 52.452 2.87 14.773 20.275 0.366 0 0.643 9.72 0.021 101.408 cpx 

B-BA-63A_p105 0.281 53.373 2.42 15.116 21.085 0.252 0.011 0.506 8.796 0 101.84 cpx 

B-BA-63A_p106 0.311 52.16 2.823 14.789 20.983 0.319 0.023 0.584 8.899 0.021 100.912 cpx 

B-BA-63B_p16 0.233 53.395 1.78 16.043 18.112 0.478 0.006 0.44 10.944 0 101.431 cpx 

B-BA-63B_p17 0.28 52.605 2.38 14.891 20.899 0.266 0 0.571 9.129 0.014 101.035 cpx 
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Table 8 Geochemical data for clinopyroxene in 1974 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p14 0.311 52.89 2.042 15.489 20.137 0.425 0.022 0.521 9.44 0.009 101.286 cpx 

B-BA-74A_p15 0.38 52.234 2.038 15.359 18.888 0.423 0.006 0.573 11.543 0 101.444 cpx 

B-BA-74A_p18 0.286 51.882 2.488 15.198 19.732 0.285 0 0.487 10.032 0 100.39 cpx 

B-BA-74A_p19 0.308 51.572 2.907 15.055 20.058 0.394 0.024 0.639 10.087 0 101.044 cpx 

B-BA-74A_p45 0.345 50.518 2.877 14.624 20.738 0.251 0 0.586 8.998 0 98.937 cpx 

B-BA-74A_p46 0.246 51.609 2.405 15.261 20.078 0.324 0.017 0.589 9.95 0 100.479 cpx 

B-BA-74A_p47 0.331 51.809 2.351 15.281 20.631 0.211 0 0.557 8.656 0.04 99.867 cpx 

B-BA-74A_p48 0.283 51.395 2.793 14.985 20.864 0.263 0 0.584 9.291 0.052 100.51 cpx 

B-BA-74A_p49 0.303 51.919 2.215 14.957 20.238 0.322 0.019 0.601 9.934 0 100.508 cpx 

B-BA-74A_p50 0.368 50.973 2.975 15.022 20.249 0.292 0 0.626 9.69 0.002 100.197 cpx 

B-BA-74A_p55 0.287 51.971 2.276 15.188 20.321 0.342 0 0.538 9.269 0 100.192 cpx 

B-BA-74A_p56 0.329 52.01 2.474 15.046 20.175 0.277 0.005 0.613 9.81 0 100.739 cpx 

B-BA-74A_p88 0.405 51.867 1.877 16.032 15.433 0.589 0.016 0.661 13.01 0 99.89 cpx 

B-BA-74A_p108 0.331 52.057 2.176 15.271 20.579 0.308 0.003 0.5 9.76 0.009 100.994 cpx 

B-BA-74A_p109 0.312 51.979 2.466 15.156 20.366 0.275 0.012 0.527 9.442 0 100.535 cpx 

B-BA-74A_p110 0.281 52.112 2.22 15.024 20.75 0.284 0.02 0.589 9.547 0.007 100.834 cpx 

B-BA-74A_p118 0.28 51.92 2.113 14.801 20.318 0.413 0.002 0.584 10.188 0 100.619 cpx 

B-BA-74A_p119 0.304 51.927 2.162 15.17 18.963 0.415 0.017 0.625 11.209 0 100.792 cpx 

B-BA-74A_p120 0.33 51.707 2.695 14.967 20.235 0.323 0.006 0.587 9.635 0 100.485 cpx 

B-BA-74A_p121 0.321 51.435 2.539 14.913 18.914 0.395 0.009 0.666 10.736 0.08 100.008 cpx 

B-BA-74A_p200 0.375 51.738 2.997 14.149 20.506 0.335 0 0.754 10.439 0 101.293 cpx 

B-BA-74A_p201 0.348 52.362 2.684 14.828 20.474 0.353 0 0.619 10.056 0 101.724 cpx 

B-BA-74A_p202 0.322 50.342 4.233 14.46 18.578 0.474 0 1.073 11.328 0 100.81 cpx 

B-BA-74B_p15 0.367 52.657 2.188 15.485 19.834 0.378 0.012 0.504 9.754 0.021 101.2 cpx 

B-BA-74B_p16 0.311 52.555 2.394 14.98 20.336 0.222 0.019 0.543 9.537 0 100.897 cpx 

B-BA-74B_p17 0.364 52.545 2.414 15.337 20.047 0.189 0 0.505 9.431 0.005 100.837 cpx 

B-BA-74B_p23 0.277 52.098 2.341 15.01 20.491 0.405 0.017 0.639 9.921 0 101.199 cpx 
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Table 8 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74B_p24 0.349 51.804 3.162 14.516 19.08 0.429 0.003 0.796 11.208 0.023 101.37 cpx 

B-BA-74B_p25 0.288 51.107 3.763 13.919 18.852 0.36 0.022 0.762 10.373 0 99.446 cpx 

B-BA-74B_p77 0.331 53.184 2.022 15 20.181 0.489 0 0.479 9.575 0.04 101.301 cpx 

B-BA-74B_p78 0.311 52.986 1.324 14.558 19.456 0.673 0.002 0.386 11.206 0.019 100.921 cpx 

B-BA-74B_p79 0.346 53.241 1.455 14.868 18.894 0.647 0.028 0.443 11.351 0.014 101.287 cpx 

B-BA-74B_p83 0.369 51.536 3.556 14.398 20.468 0.338 0 0.812 9.929 0 101.406 cpx 

B-BA-74B_p84 0.369 51.537 2.695 14.615 20.991 0.239 0.027 0.597 9.103 0.037 100.21 cpx 

B-BA-74B_p85 0.319 51.157 2.963 13.926 19.537 0.406 0.021 0.779 10.87 0 99.978 cpx 

B-BA-74B_p99 0.277 52.531 2.247 15.051 19.276 0.354 0.001 0.618 10.396 0.028 100.779 cpx 

B-BA-74B_p100 0.652 51.201 4.512 12.293 17.015 0.35 0.102 0.868 11.068 0.025 98.086 cpx 

B-BA-74B_p101 0.336 52.473 2.196 15.266 19.35 0.302 0.013 0.546 10.746 0.023 101.251 cpx 

B-BA-74B_p102 0.331 52.636 2.411 15.216 18.568 0.397 0.01 0.584 10.978 0 101.131 cpx 

B-BA-74B_p131 0.375 51.096 3.689 13.925 20.34 0.363 0.009 0.848 10.278 0.026 100.949 cpx 

B-BA-74B_p132 0.339 52.393 2.611 14.938 20.253 0.312 0.012 0.621 9.727 0.021 101.227 cpx 

B-BA-74B_p133 0.297 52.068 2.553 14.768 20.364 0.393 0 0.677 9.884 0.002 101.006 cpx 

B-BA-74B_p134 0.298 52.563 2.704 14.827 20.922 0.214 0.004 0.65 8.938 0.021 101.141 cpx 

B-BA-74B_p135 0.323 52.792 1.87 14.655 19.687 0.447 0 0.512 10.519 0 100.805 cpx 

B-BA-74B_p136 0.278 53.35 1.359 15.025 19.1 0.547 0 0.428 11.188 0.007 101.282 cpx 

B-BA-74B_p157 0.333 52.564 2.34 15.18 21.228 0.291 0.007 0.568 8.762 0 101.273 cpx 

B-BA-74B_p158 0.307 52.277 2.866 14.787 20.603 0.392 0 0.664 9.175 0.014 101.085 cpx 

B-BA-74B_p159 0.314 53.012 2.175 15.123 20.518 0.33 0 0.6 9.494 0 101.566 cpx 

B-BA2-74A_p74 0.293 51.658 3.095 14.238 19.532 0.278 0 0.755 10.12 0 100.124 cpx 

B-BA2-74A_p75 0.268 53.006 1.899 14.858 19.981 0.351 0.01 0.49 9.605 0.039 100.576 cpx 

B-BA2-74A_p79 0.342 51.933 2.853 14.314 19.265 0.41 0.008 0.558 9.94 0 99.748 cpx 

B-BA2-74A_p80 0.318 52.143 2.719 14.688 20.223 0.317 0.013 0.581 9.075 0.007 100.229 cpx 

B-BA2-74A_p81 0.302 52.916 2.256 15.189 20.189 0.216 0 0.458 8.87 0 100.657 cpx 

B-BA2-74A_p121 0.285 52.361 2.496 14.751 19.723 0.375 0.008 0.546 9.582 0 100.23 cpx 
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Table 8 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA2-74A_p122 0.308 52.299 2.422 14.807 19.679 0.346 0.005 0.577 9.591 0.009 100.166 cpx 

B-BA2-74A_p123 0.309 51.033 3.399 14.805 17.919 0.367 0.017 0.836 11.183 0 99.986 cpx 

B-BA2-74A_p124 0.257 52.321 2.381 14.962 19.961 0.219 0.006 0.497 9.129 0 99.81 cpx 

B-BA2-74A_p125 0.282 51.845 2.459 15.024 20.161 0.245 0 0.524 9.233 0 100.002 cpx 

B-BA2-74A_p126 0.356 51.621 2.868 14.213 19.992 0.277 0.013 0.687 9.622 0 99.734 cpx 

B-BA2-74A_p133 0.4 51.384 2.862 14.239 19.391 0.272 0 0.76 10.199 0 99.641 cpx 

B-BA2-74A_p134 0.315 52.144 2.598 14.72 19.848 0.255 0.007 0.588 9.609 0 100.152 cpx 

B-BA2-74A_p135 0.337 51.81 2.541 14.847 19.287 0.317 0 0.555 9.734 0.005 99.559 cpx 

B-BA2-74A_p136 0.337 52.233 2.585 15.13 20.599 0.207 0 0.558 8.703 0 100.505 cpx 

B-BA2-74A_p137 0.322 52.589 2.522 15.032 20.521 0.355 0.011 0.504 8.75 0.018 100.758 cpx 

B-BA2-74A_p138 0.285 52.028 2.755 14.598 19.961 0.28 0.004 0.623 9.362 0.009 99.952 cpx 

B-BA2-74A_p139 0.348 51.199 2.576 14.481 19.848 0.25 0.013 0.577 9.565 0 98.906 cpx 

B-BA2-74A_p140 0.298 51.967 2.411 14.822 20.054 0.315 0 0.562 9.539 0.016 100.105 cpx 

B-BA2-74A_p145 0.349 52.539 2.299 14.733 20.023 0.296 0.003 0.566 9.411 0.016 100.342 cpx 

B-BA2-74A_p146 0.347 51.886 2.555 14.586 18.88 0.376 0 0.714 10.345 0.009 99.782 cpx 

B-BA2-74A_p147 0.386 52.291 2.784 14.733 19.942 0.3 0.009 0.637 9.542 0 100.723 cpx 
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Table 9 Geochemical data for plagioclase in 1963 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p1 2.345 49.067 32.026 0.057 16.002 0.008 0.102 0 0.895 0 100.502 plag core 

B-BA-63A_p2 2.228 48.631 32.481 0.077 16.547 0.033 0.068 0.032 0.774 0.01 100.881 plag mid 

B-BA-63A_p3 4.266 53.843 28.76 0.16 12.64 0 0.166 0.047 0.832 0 100.714 plag rim 

B-BA-63A_p4 2.77 50.204 31.752 0.092 15.365 0 0.069 0.056 0.856 0.019 101.183 plag core 

B-BA-63A_p5 2.433 49.658 32.247 0.106 15.998 0.001 0.072 0.004 0.792 0.019 101.33 plag mid 

B-BA-63A_p6 2.348 49.401 32.387 0.071 16.145 0 0.099 0.053 0.975 0.01 101.489 plag rim 

B-BA-63A_p7 2.75 50.085 30.804 0.105 14.914 0 0.079 0.034 0.906 0 99.677 plag core 

B-BA-63A_p8 2.528 49.668 31.533 0.077 15.587 0.078 0.078 0.047 0.926 0.014 100.536 plag mid 

B-BA-63A_p9 6.636 59.038 23.801 0.158 7.104 0.06 0.66 0.295 1.296 0 99.048 plag rim 

B-BA-63A_p10 3.082 51.022 30.672 0.106 14.836 0 0.09 0.027 0.908 0.029 100.772 plag core 

B-BA-63A_p11 2.249 49.118 32.089 0.081 16.071 0 0.082 0.033 0.768 0 100.491 plag mid 

B-BA-63A_p12 4.384 54.033 28.894 0.17 12.164 0.113 0.226 0.075 1.04 0 101.099 plag rim 

B-BA-63A_p13 3.232 51.47 30.516 0.107 14.661 0 0.126 0.085 0.873 0.005 101.075 plag core 

B-BA-63A_p14 2.426 49.879 31.985 0.112 16.019 0 0.073 0.032 0.722 0.019 101.267 plag mid 

B-BA-63A_p15 6.403 63.145 22.664 0.071 6.054 0.064 1.014 0.185 1.152 0 100.752 plag rim 

B-BA-63A_p16 2.304 48.806 32.045 0.117 16.029 0.081 0.069 0.051 0.842 0 100.344 plag core 

B-BA-63A_p17 2.646 49.903 31.5 0.093 15.228 0 0.067 0.045 0.949 0.005 100.436 plag mid 

B-BA-63A_p18 4.962 56.087 27.164 0.127 10.555 0.008 0.386 0.102 0.982 0.031 100.404 plag rim 

B-BA-63A_p19 2.469 49.024 32.205 0.066 15.897 0 0.056 0.044 0.879 0 100.64 plag core 

B-BA-63A_p20 2.21 48.628 32.762 0.094 16.618 0.055 0.051 0.007 0.72 0.029 101.174 plag mid 

B-BA-63A_p21 4.558 54.588 28.179 0.135 11.54 0 0.293 0.102 1.126 0 100.521 plag rim 

B-BA-63A_p22 2.521 49.589 32.213 0.113 15.805 0 0.064 0.022 0.853 0 101.18 plag core 

B-BA-63A_p23 3.04 50.687 31.306 0.072 15.188 0.014 0.083 0.059 0.767 0 101.216 plag mid 

B-BA-63A_p24 2.013 48.362 32.921 0.103 16.904 0 0.068 0.041 0.686 0 101.098 plag rim 

B-BA-63A_p25 2.428 49.45 31.994 0.085 15.748 0 0.089 0.011 0.734 0.005 100.544 plag core 

B-BA-63A_p26 2.982 51.398 30.973 0.106 14.946 0 0.101 0.03 0.812 0 101.348 plag mid 

B-BA-63A_p28 2.905 50.465 31.504 0.11 15.166 0.022 0.113 0.02 0.787 0 101.092 plag core 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p29 2.945 50.989 31.504 0.141 15.057 0.011 0.094 0.07 0.79 0 101.601 plag mid 

B-BA-63A_p30 2.704 49.81 31.819 0.114 15.59 0 0.082 0.037 0.829 0 100.985 plag rim 

B-BA-63A_p31 2.827 50.787 31.424 0.089 15.116 0.017 0.092 0.077 0.73 0.05 101.209 plag core 

B-BA-63A_p32 2.713 49.876 31.848 0.119 15.506 0.041 0.08 0 0.808 0 100.991 plag mid 

B-BA-63A_p33 3.291 51.722 30.81 0.122 14.238 0.032 0.139 0.047 0.932 0.067 101.4 plag rim 

B-BA-63A_p34 2.348 49.165 32.553 0.121 16.415 0.053 0.082 0.032 0.915 0 101.684 plag core 

B-BA-63A_p35 2.306 48.969 32.458 0.076 16.114 0 0.094 0.054 0.81 0 100.881 plag mid 

B-BA-63A_p36 2.535 50.023 31.619 0.08 15.395 0.021 0.122 0.011 0.918 0 100.724 plag rim 

B-BA-63A_p47 2.088 48.669 33.079 0.085 16.736 0 0.064 0.051 0.926 0 101.698 plag core 

B-BA-63A_p48 1.537 46.274 35.013 0.067 16.693 0 0.099 0.05 0.87 0 100.603 plag mid 

B-BA-63A_p49 4.017 53.203 29.42 0.146 12.833 0.004 0.234 0.07 1.127 0 101.054 plag rim 

B-BA-63A_p50 2.203 49.614 32.732 0.099 16.393 0 0.056 0.028 0.78 0 101.905 plag core 

B-BA-63A_p51 3.19 51.723 31.128 0.128 14.453 0.033 0.12 0.057 0.813 0 101.645 plag mid 

B-BA-63A_p52 4.286 54.017 28.22 0.147 11.937 0.049 0.244 0.074 0.908 0 99.882 plag rim 

B-BA-63A_p53 2.939 51.068 31.239 0.104 14.808 0.043 0.085 0.01 0.839 0 101.135 plag core 

B-BA-63A_p54 2.465 50.355 31.634 0.1 15.523 0 0.102 0.017 0.844 0.024 101.064 plag mid 

B-BA-63A_p55 4.265 54.233 29.095 0.121 12.888 0 0.166 0.045 0.914 0.012 101.739 plag rim 

B-BA-63A_p56 2.378 49.721 31.949 0.116 15.988 0.024 0.074 0.015 0.769 0.01 101.044 plag core 

B-BA-63A_p57 2.362 49.35 32.231 0.107 16.173 0.008 0.078 0.01 0.901 0.005 101.225 plag mid 

B-BA-63A_p58 4.482 55.045 28.169 0.132 11.804 0.064 0.228 0.038 0.964 0 100.926 plag rim 

B-BA-63A_p63 2.432 49.502 32.197 0.087 16.29 0 0.082 0.026 0.879 0 101.495 plag core 

B-BA-63A_p64 2.399 49.513 32.038 0.099 15.74 0 0.072 0.073 0.881 0.027 100.842 plag mid 

B-BA-63A_p65 4.886 56.236 27.741 0.125 11.098 0.017 0.318 0.078 1.037 0 101.536 plag rim 

B-BA-63A_p69 2.788 49.923 31.495 0.085 15.302 0.012 0.087 0.065 0.788 0.024 100.569 plag core 

B-BA-63A_p70 1.953 48.875 33.048 0.065 17.078 0 0.055 0 0.855 0 101.929 plag mid 

B-BA-63A_p71 5.451 56.983 27.058 0.144 9.949 0 0.393 0.085 1.052 0 101.115 plag rim 

B-BA-63A_p72 1.202 46.968 34.493 0.051 18.344 0.002 0.042 0.02 0.667 0.034 101.823 plag core 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p73 1.273 47.329 34.103 0.06 17.821 0 0.053 0.047 0.691 0.019 101.396 plag mid 

B-BA-63A_p74 5.188 56.897 27.09 0.121 10.303 0 0.4 0.07 0.929 0 100.998 plag rim 

B-BA-63A_p75 1.135 46.689 34.554 0.057 18.178 0.033 0.045 0.065 0.792 0.002 101.55 plag core 

B-BA-63A_p76 3.454 52.532 30.347 0.135 13.719 0.076 0.134 0.055 0.86 0.01 101.322 plag mid 

B-BA-63A_p77 4.78 55.138 28.152 0.129 11.411 0 0.288 0.041 1.114 0 101.053 plag rim 

B-BA-63A_p78 2.409 49.494 32.406 0.087 15.703 0.047 0.096 0.028 0.692 0.022 100.984 plag core 

B-BA-63A_p79 2.112 49.572 32.255 0.075 16.258 0.039 0.067 0.019 0.822 0 101.219 plag mid 

B-BA-63A_p80 2.372 50.232 31.993 0.108 15.731 0 0.115 0.05 0.817 0.017 101.435 plag rim 

B-BA-63A_p84 1.645 48.256 33.471 0.134 17.075 0.02 0.039 0.013 0.607 0 101.26 plag core 

B-BA-63A_p85 1.326 47.545 33.68 0.069 17.766 0.029 0.043 0.044 0.691 0.034 101.227 plag mid 

B-BA-63A_p86 4.335 54.417 29.057 0.115 11.555 0.051 0.259 0.105 0.993 0.029 100.916 plag rim 

B-BA-63A_p87 2.368 49.7 31.92 0.063 16.079 0.017 0.08 0.02 0.829 0.026 101.102 plag 

B-BA-63A_p88 3.449 52.519 30.533 0.111 13.762 0.037 0.138 0.044 0.878 0.048 101.519 plag 

B-BA-63A_p90 2.009 49.371 32.173 0.063 16.34 0.032 0.068 0.011 0.819 0.012 100.898 plag core 

B-BA-63A_p91 1.821 48.633 33.061 0.064 17.247 0 0.069 0.047 0.759 0 101.701 plag mid 

B-BA-63A_p92 4.754 56.181 27.365 0.121 10.904 0 0.288 0.068 0.932 0 100.613 plag rim 

B-BA-63A_p97 2.277 49.491 32.157 0.084 16.54 0.017 0.093 0.008 0.823 0 101.49 plag core 

B-BA-63A_p98 2.357 49.705 32.246 0.107 16.055 0.01 0.072 0.054 0.818 0.01 101.434 plag mid 

B-BA-63A_p99 4.676 55.137 28.106 0.103 11.565 0 0.292 0.052 1.054 0 100.985 plag rim 

B-BA-63A_p100 2.183 49.272 32.526 0.085 16.456 0 0.068 0.047 0.862 0 101.499 plag core 

B-BA-63A_p101 2.524 50.285 31.632 0.117 15.497 0 0.099 0.019 0.888 0.029 101.09 plag mid 

B-BA-63A_p102 4.396 54.477 28.45 0.175 11.884 0 0.228 0.044 1.06 0 100.714 plag rim 

B-BA-63A_p107 2.893 51.192 31.191 0.12 15.079 0.023 0.097 0.015 0.74 0.017 101.367 plag core 

B-BA-63A_p108 2.553 50.447 31.588 0.09 15.522 0 0.083 0.014 0.855 0.012 101.164 plag mid 

B-BA-63A_p109 4.591 55.994 28.332 0.107 11.507 0.018 0.302 0.045 1.078 0 101.974 plag rim 

B-BA-63A_p110 1.212 47.059 33.839 0.041 18.213 0.032 0.042 0.037 0.855 0 101.33 plag core 

B-BA-63A_p111 2.266 49.092 32.511 0.112 16.125 0 0.066 0.007 0.735 0 100.914 plag mid 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p114 1.825 48.705 32.947 0.117 17.081 0 0.055 0.038 0.835 0 101.603 plag mid 

B-BA-63A_p115 4.134 54.884 28.782 0.12 12.267 0.045 0.213 0.082 0.977 0.031 101.535 plag rim 

B-BA-63A_p116 2.907 51.602 31.286 0.098 14.959 0.036 0.11 0.034 0.765 0.017 101.814 plag core 

B-BA-63A_p117 3.384 52.194 30.659 0.112 14.322 0 0.124 0.064 0.776 0 101.635 plag mid 

B-BA-63A_p118 3.962 53.964 29.059 0.116 12.526 0.01 0.211 0.019 0.942 0.002 100.811 plag rim 

B-BA-63A_p119 2.069 48.837 32.709 0.057 16.594 0.075 0.08 0.041 0.872 0 101.334 plag core 

B-BA-63A_p120 2.006 48.89 33.068 0.085 16.892 0 0.073 0.019 0.807 0.022 101.862 plag mid 

B-BA-63A_p121 4.303 55.263 28.741 0.17 12.131 0.033 0.273 0.065 0.884 0 101.863 plag rim 

B-BA-63A_p128 2.312 49.407 32.102 0.117 16.25 0.037 0.07 0.043 0.762 0.014 101.114 plag core 

B-BA-63A_p129 2.441 50.226 31.674 0.107 15.484 0.069 0.09 0.028 0.813 0 100.932 plag mid 

B-BA-63A_p130 6.242 58.788 25.609 0.066 8.538 0 0.493 0.081 1.024 0.012 100.853 plag rim 

B-BA-63B_p1 2.692 50.892 31.645 0.09 15.044 0.083 0.096 0.076 0.904 0.05 101.572 plag core 

B-BA-63B_p2 2.128 49.008 32.353 0.11 16.471 0 0.077 0.041 0.908 0.041 101.137 plag mid 

B-BA-63B_p3 4.264 55.241 28.633 0.166 12.096 0.021 0.231 0.029 1.084 0.014 101.779 plag rim 

B-BA-63B_p4 2.46 50.216 31.923 0.106 15.899 0.017 0.081 0.04 0.903 0.048 101.693 plag core 

B-BA-63B_p5 2.488 50.439 31.707 0.083 15.562 0.02 0.083 0.055 0.858 0 101.295 plag mid 

B-BA-63B_p6 4.774 56.258 27.604 0.149 11.264 0.02 0.325 0.026 0.964 0 101.384 plag rim 

B-BA-63B_p7 4.146 54.37 29.453 0.143 12.588 0.068 0.178 0.006 0.957 0 101.909 plag core 

B-BA-63B_p8 2.574 50.188 31.831 0.096 15.302 0 0.087 0.055 0.889 0.005 101.027 plag mid 

B-BA-63B_p9 4.835 56.112 27.343 0.142 10.822 0.016 0.312 0.109 1.177 0 100.868 plag rim 

B-BA-63B_p10 3.279 51.968 30.813 0.11 14.28 0 0.132 0.028 0.737 0 101.347 plag core 

B-BA-63B_p11 2.329 49.753 32.588 0.093 16.179 0.054 0.09 0.01 0.848 0.005 101.949 plag mid 

B-BA-63B_p12 5.229 56.755 27.41 0.124 10.679 0 0.332 0.045 1.038 0 101.612 plag rim 

B-BA-63B_p13 2.926 50.964 30.829 0.107 14.8 0.06 0.118 0.051 0.71 0 100.565 plag core 

B-BA-63B_p14 3.109 51.431 31.176 0.102 14.788 0.008 0.118 0.061 0.85 0.012 101.655 plag mid 

B-BA-63B_p15 7.166 63.524 22.144 0.1 5.091 0.051 1.243 0.276 1.043 0 100.638 plag rim 

B-BA-63B_p20 2.445 50.232 31.883 0.089 15.422 0 0.1 0.022 0.85 0.022 101.065 plag core 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63B_p21 2.192 49.324 32.306 0.095 16.107 0.02 0.098 0.039 0.731 0 100.912 plag mid 

B-BA-63B_p22 4.503 55.471 27.95 0.104 11.165 0.009 0.291 0.048 0.881 0.01 100.432 plag rim 

B-BA-63B_p23 2.992 51.228 31.247 0.111 14.702 0.03 0.114 0.039 0.867 0 101.33 plag core 

B-BA-63B_p24 2.502 50.094 31.928 0.136 15.775 0.007 0.105 0.043 0.82 0.017 101.427 plag mid 

B-BA-63B_p25 4.905 56.525 27.327 0.111 11.01 0.028 0.299 0.073 0.971 0.033 101.282 plag rim 

B-BA-63B_p26 2.34 50.158 32.317 0.102 15.575 0 0.073 0.067 0.815 0.043 101.49 plag core 

B-BA-63B_p27 3.097 51.933 30.606 0.146 14.395 0.056 0.121 0.05 0.838 0.036 101.278 plag mid 

B-BA-63B_p28 4.398 54.704 28.223 0.143 11.771 0.029 0.231 0.091 1.056 0 100.646 plag rim 

B-BA-63B_p33 1.206 46.454 34.182 0.045 18.486 0 0.026 0.011 0.749 0.024 101.183 plag core 

B-BA-63B_p34 2.301 49.514 32.349 0.073 16.249 0.04 0.071 0.031 0.88 0 101.508 plag mid 

B-BA-63B_p35 4.677 56.147 27.802 0.101 11.241 0 0.294 0.052 1.075 0.019 101.408 plag rim 

B-BA-63B_p36 2.514 50.171 31.903 0.107 15.856 0.057 0.076 0.019 0.774 0 101.477 plag core 

B-BA-63B_p37 2.537 49.742 31.746 0.1 15.761 0 0.092 0.008 0.938 0 100.924 plag mid 

B-BA-63B_p38 4.845 55.414 27.761 0.139 11.674 0 0.263 0.035 0.921 0.041 101.093 plag rim 

B-BA-63B_p39 2.566 50.391 31.626 0.122 15.359 0.006 0.077 0.051 0.775 0 100.973 plag core 

B-BA-63B_p40 2.368 50.025 32.171 0.086 16.02 0 0.07 0.047 0.778 0 101.565 plag mid 

B-BA-63B_p41 4.393 55.232 28.396 0.143 11.834 0 0.231 0.072 1.031 0.005 101.337 plag rim 

B-BA-63B_p47 2.632 50.166 32.068 0.088 15.862 0.095 0.079 0.025 0.785 0.019 101.819 plag core 

B-BA-63B_p48 2.2 49.566 32.425 0.073 16.29 0 0.069 0.052 0.794 0 101.469 plag mid 

B-BA-63B_p55 2.49 49.99 32.18 0.102 15.926 0 0.106 0.007 0.894 0.019 101.714 plag core 

B-BA-63B_p56 1.872 48.805 33.084 0.066 16.584 0.021 0.074 0.046 0.886 0 101.438 plag mid 

B-BA-63B_p57 5.512 57.845 26.214 0.069 9.923 0.045 0.44 0.1 1.12 0 101.268 plag rim 

B-BA-63B_p58 2.537 50.478 31.591 0.142 15.556 0 0.086 0.044 0.843 0 101.277 plag core 

B-BA-63B_p59 2.164 49.13 32.467 0.114 16.361 0.059 0.073 0.021 0.84 0.021 101.25 plag mid 

B-BA-63B_p60 4.404 54.794 28.956 0.108 12.097 0.048 0.253 0.039 0.948 0.014 101.661 plag rim 

B-BA-63B_p61 3.131 51.361 31 0.111 14.436 0 0.115 0.07 0.929 0 101.153 plag core 

B-BA-63B_p62 2.29 49.688 32.431 0.115 15.95 0 0.078 0.001 0.951 0.01 101.514 plag mid 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63B_p63 6.078 59.868 24.827 0.092 8.347 0.002 0.616 0.09 1.037 0 100.957 plag rim 

B-BA-63B_p64 2.312 49.466 32.234 0.063 16.294 0 0.067 0.048 0.775 0 101.259 plag core 

B-BA-63B_p65 2.253 49.439 32.294 0.098 16.26 0 0.092 0.066 0.82 0.007 101.329 plag mid 

B-BA-63B_p66 4.439 55.153 28.146 0.138 11.829 0.072 0.247 0.054 1.003 0 101.081 plag rim 

B-BA-63B_p70 2.787 50.791 31.488 0.124 15.119 0.025 0.116 0.008 0.832 0 101.29 plag core 

B-BA-63B_p71 2.111 49.236 32.332 0.096 15.98 0 0.061 0.071 0.914 0 100.801 plag mid 

B-BA-63B_p72 5.532 57.795 26.58 0.114 9.803 0 0.412 0.101 1.207 0 101.544 plag rim 

B-BA-63B_p79 2.299 49.91 32.446 0.098 16.104 0.011 0.078 0.035 0.85 0 101.831 plag core 

B-BA-63B_p80 2.109 48.797 31.936 0.074 15.911 0.056 0.053 0 0.908 0.026 99.87 plag mid 

B-BA-63B_p81 4.508 55.58 27.926 0.185 11.603 0 0.254 0.107 1.223 0 101.386 plag rim 

B-BA-63B_p82 2.554 51.061 31.527 0.115 15.378 0 0.086 0.02 0.762 0 101.503 plag core 

B-BA-63B_p83 2.681 50.657 31.708 0.129 15.299 0 0.096 0 0.916 0 101.486 plag mid 

B-BA-63B_p84 4.239 54.814 28.878 0.126 12.297 0.003 0.243 0.069 1.037 0.01 101.716 plag rim 

B-BA-63B_p85 2.345 50.122 31.852 0.125 15.81 0.023 0.085 0.037 0.792 0 101.191 plag core 

B-BA-63B_p86 2.725 50.851 31.303 0.126 15.058 0.01 0.091 0.035 0.857 0 101.056 plag mid 

B-BA-63B_p87 4.622 55.584 28.549 0.13 11.334 0 0.291 0.054 0.964 0 101.528 plag rim 

B-BA-63B_p88 2.49 49.708 31.885 0.095 15.723 0 0.072 0.021 0.881 0 100.875 plag core 

B-BA-63B_p89 3.202 51.791 30.464 0.093 14.365 0 0.137 0.015 0.739 0 100.806 plag mid 

B-BA-63B_p100 2.811 50.656 31.558 0.089 15.07 0 0.103 0.026 0.878 0 101.191 plag core 

B-BA-63B_p101 2.902 51.201 31.207 0.079 15.109 0 0.108 0.036 0.78 0.05 101.472 plag mid 

B-BA-63B_p103 3.025 51.524 31.103 0.098 14.802 0.012 0.108 0.056 0.834 0 101.562 plag core 

B-BA-63B_p104 2.194 49.456 32.223 0.112 16.082 0 0.049 0.043 0.802 0 100.961 plag mid 

B-BA-63B_p105 3.367 52.344 30.127 0.123 14.076 0 0.158 0.07 0.937 0 101.202 plag rim 

B-BA-63B_p110 2.335 49.648 32.516 0.103 16.085 0.012 0.059 0.024 0.769 0 101.551 plag core 

B-BA-63B_p111 2.124 49.13 32.118 0.115 16.036 0 0.061 0.034 0.906 0.026 100.55 plag mid 

B-BA-63B_p112 4.657 55.412 28.248 0.152 11.357 0.01 0.26 0.045 1.074 0 101.215 plag rim 

B-BA-63B_p131 3.673 52.825 30.328 0.096 13.489 0.021 0.16 0.068 0.711 0.024 101.395 plag core 
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Table 9 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63B_p132 1.969 48.489 33.303 0.095 17.022 0.01 0.067 0.007 0.759 0 101.721 plag mid 

B-BA-63B_p133 3.041 50.85 31.092 0.099 15.096 0 0.136 0.032 0.854 0.04 101.24 plag rim 

B-BA-63B_p144 2.669 50.217 32.066 0.083 15.556 0.055 0.1 0.028 0.781 0.017 101.572 plag core 

B-BA-63B_p145 2.521 50.068 31.679 0.088 15.576 0.01 0.096 0.033 0.887 0.036 100.994 plag mid 

B-BA-63B_p146 4.452 55.006 28.373 0.081 11.897 0.007 0.265 0.061 0.964 0.021 101.127 plag rim 

B-BA-63B_p147 2.486 49.858 32.268 0.094 15.733 0.071 0.09 0.019 0.878 0.01 101.507 plag core 

B-BA-63B_p148 2.852 50.959 31.646 0.086 15.061 0.128 0.122 0 0.854 0 101.708 plag mid 

 
Table 10 Geochemical data for plagioclase in 1974 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p1 4.229 54.045 28.995 0.07 12.468 0 0.194 0.03 0.767 0.041 100.839 plag core 

B-BA-74A_p2 5.088 56.862 26.925 0.122 10.253 0.036 0.369 0.088 1.046 0.048 100.837 plag rim 

B-BA-74A_p3 1.853 48.366 33.044 0.058 16.831 0.064 0.06 0.03 0.875 0 101.181 plag mid 

B-BA-74A_p4 2.739 50.571 31.505 0.111 15.268 0.005 0.125 0.039 0.871 0.05 101.284 plag core 

B-BA-74A_p5 3.588 52.358 29.811 0.106 13.426 0.023 0.168 0.026 0.829 0.024 100.359 plag mid 

B-BA-74A_p6 2.994 51.527 30.793 0.11 14.482 0.021 0.112 0.025 0.847 0.012 100.923 plag rim 

B-BA-74A_p7 3.315 51.565 31.085 0.115 14.421 0 0.128 0.062 0.92 0 101.611 plag 

B-BA-74A_p8 3.288 51.67 30.328 0.109 14.019 0 0.126 0.039 0.74 0.005 100.324 plag 

B-BA-74A_p9 2.463 49.923 32.115 0.124 15.868 0 0.081 0.016 0.805 0.014 101.409 plag 

B-BA-74A_p10 2.515 50.06 31.599 0.122 15.395 0.027 0.101 0.021 0.772 0 100.612 plag 

B-BA-74A_p11 2.445 49.974 32.003 0.1 15.653 0.013 0.093 0.026 0.771 0 101.078 plag 

B-BA-74A_p12 2.844 50.656 31.153 0.067 14.202 0.005 0.122 0.027 0.81 0 99.886 plag 

B-BA-74A_p20 1.96 48.2 32.669 0.086 16.727 0 0.076 0.026 0.71 0 100.454 plag core 

B-BA-74A_p21 2.485 49.523 31.663 0.125 15.379 0 0.076 0.019 0.797 0 100.067 plag mid 

B-BA-74A_p22 2.277 48.471 32.389 0.079 16.204 0 0.053 0.042 0.781 0 100.296 plag rim 

B-BA-74A_p23 2.406 48.785 31.899 0.09 16.209 0 0.107 0 0.813 0 100.309 plag core 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p24 3.293 50.974 30.51 0.097 14.128 0.043 0.115 0.049 0.779 0.007 99.995 plag mid 

B-BA-74A_p25 4.491 54.433 27.893 0.098 11.719 0 0.243 0.07 1.065 0.031 100.043 plag rim 

B-BA-74A_p26 1.909 47.855 32.79 0.069 16.704 0.074 0.077 0.026 0.785 0 100.289 plag 

B-BA-74A_p27 2.22 47.87 32.36 0.083 16.588 0 0.076 0.021 0.906 0.031 100.155 plag 

B-BA-74A_p28 2.517 49.127 31.76 0.137 15.338 0 0.103 0.019 0.809 0.041 99.851 plag 

B-BA-74A_p29 2.82 49.519 31.356 0.096 15.271 0 0.095 0.04 0.939 0 100.136 plag 

B-BA-74A_p30 2.324 48.861 32.131 0.094 16.251 0.09 0.085 0.041 0.816 0 100.693 plag 

B-BA-74A_p31 2.48 48.408 31.735 0.092 15.682 0 0.079 0.022 0.848 0.017 99.363 plag 

B-BA-74A_p32 1.558 46.71 33.295 0.073 17.057 0.063 0.059 0.028 0.778 0.031 99.652 plag 

B-BA-74A_p33 2.035 48.507 32.656 0.073 16.444 0.032 0.073 0.036 0.815 0.031 100.702 plag 

B-BA-74A_p34 2.425 48.605 32.668 0.097 16.149 0.027 0.093 0 0.854 0 100.918 plag 

B-BA-74A_p35 2.261 48.549 32.024 0.082 16.26 0 0.087 0.006 0.89 0.026 100.185 plag 

B-BA-74A_p36 2.163 48.533 32.178 0.082 16.416 0 0.084 0.041 0.846 0.024 100.367 plag 

B-BA-74A_p37 4.315 53.819 28.534 0.119 12.133 0 0.18 0.075 0.838 0.002 100.015 plag 

B-BA-74A_p38 3.11 50.644 30.49 0.124 14.145 0.006 0.141 0.045 0.954 0 99.659 plag 

B-BA-74A_p39 2.424 48.765 31.805 0.083 15.811 0.055 0.105 0.015 0.839 0 99.902 plag 

B-BA-74A_p40 1.707 46.816 33.049 0.083 17.194 0.051 0.061 0.031 0.803 0.017 99.812 plag 

B-BA-74A_p41 2.277 48.347 32.576 0.071 16.47 0.038 0.087 0.017 0.775 0.005 100.663 plag 

B-BA-74A_p42 2.1 47.931 32.438 0.076 16.55 0 0.077 0.014 0.779 0 99.965 plag 

B-BA-74A_p43 2.291 48.779 31.753 0.094 16.142 0.022 0.096 0.007 0.843 0.002 100.029 plag 

B-BA-74A_p44 3.524 52.161 29.718 0.116 13.181 0.006 0.178 0.026 0.776 0 99.686 plag 

B-BA-74A_p85 2.702 50.325 31.753 0.061 15.243 0 0.09 0.04 0.668 0 100.882 plag core 

B-BA-74A_p86 1.812 47.455 33.139 0.056 16.881 0 0.052 0.058 0.701 0.022 100.176 plag mid 

B-BA-74A_p87 4.345 53.467 28.605 0.138 11.943 0 0.227 0.076 1.006 0 99.807 plag rim 

B-BA-74A_p90 3.219 51.255 29.975 0.112 14.192 0.069 0.253 0.06 1.06 0 100.195 plag 

B-BA-74A_p91 2.681 49.37 31.759 0.098 15.534 0.046 0.096 0.006 0.797 0.036 100.423 plag core 

B-BA-74A_p92 2.686 49.547 31.388 0.123 15.497 0 0.109 0.054 0.755 0 100.159 plag mid 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p93 4.65 54.443 28.512 0.16 11.688 0.012 0.209 0.068 0.951 0 100.693 plag rim 

B-BA-74A_p96 1.762 47.177 33.224 0.078 17.206 0 0.072 0.026 0.716 0 100.261 plag core 

B-BA-74A_p97 1.82 47.678 32.844 0.088 17.037 0 0.05 0.004 0.782 0 100.303 plag mid 

B-BA-74A_p98 4.545 54.848 28.21 0.121 11.701 0.002 0.271 0.031 0.798 0.005 100.532 plag rim 

B-BA-74A_p105 4.255 54.015 28.696 0.162 12.32 0 0.18 0.043 0.762 0 100.433 plag core 

B-BA-74A_p106 3.217 50.696 30.884 0.132 14.611 0.056 0.139 0.053 0.858 0.038 100.684 plag mid 

B-BA-74A_p107 4.598 54.342 28.512 0.108 11.551 0.022 0.266 0.1 0.944 0 100.443 plag rim 

B-BA-74A_p115 1.563 46.85 33.652 0.033 17.29 0.035 0.038 0.042 0.653 0.017 100.173 plag core 

B-BA-74A_p116 3.563 52.109 30.029 0.101 13.682 0.051 0.137 0.041 0.848 0 100.561 plag mid 

B-BA-74A_p117 5.381 57.173 26.753 0.124 10.135 0 0.377 0.077 0.963 0 100.983 plag rim 

B-BA-74A_p122 2.361 49.004 32.197 0.061 15.908 0.039 0.094 0.047 0.862 0 100.573 plag core 

B-BA-74A_p123 1.755 47.813 33.204 0.076 17.364 0 0.059 0.038 0.761 0 101.07 plag mid 

B-BA-74A_p124 2.827 50.536 31.111 0.113 15.234 0.108 0.119 0.037 0.794 0.01 100.889 plag rim 

B-BA-74A_p125 2.856 49.889 31.349 0.076 15.271 0.029 0.113 0.036 0.784 0.012 100.415 plag core 

B-BA-74A_p126 2.995 50.179 31.292 0.098 14.714 0.022 0.11 0.021 0.685 0.022 100.138 plag mid 

B-BA-74A_p127 4.671 54.643 28.55 0.116 11.471 0.031 0.275 0.043 0.873 0.043 100.716 plag rim 

B-BA-74A_p134 3.503 51.795 30.095 0.077 13.5 0 0.156 0.025 0.832 0.043 100.026 plag core 

B-BA-74A_p135 3.243 51.261 30.375 0.135 14.329 0.019 0.123 0.061 0.863 0 100.409 plag mid 

B-BA-74A_p136 4.815 54.556 27.609 0.148 10.708 0 0.311 0.108 1.231 0 99.486 plag rim 

B-BA-74A_p140 1.839 47.898 33.097 0.047 16.863 0 0.057 0.042 0.759 0.01 100.612 plag 

B-BA-74A_p141 1.919 47.635 32.817 0.068 16.797 0.062 0.066 0.029 0.798 0 100.191 plag 

B-BA-74A_p142 1.634 47.93 33.347 0.069 17.405 0.016 0.056 0.027 0.763 0 101.247 plag 

B-BA-74A_p155 3.039 50.61 31.306 0.073 14.715 0.056 0.104 0.048 0.682 0.007 100.64 plag core 

B-BA-74A_p156 2.168 49.024 32.446 0.052 15.951 0.01 0.075 0.006 0.755 0.007 100.494 plag mid 

B-BA-74A_p157 3.981 53.982 29.599 0.095 12.524 0 0.187 0.059 0.781 0 101.208 plag rim 

B-BA-74A_p161 1.097 46.322 34.472 0.067 18.08 0.05 0.031 0 0.639 0.01 100.768 plag core 

B-BA-74A_p162 2.217 48.789 32.582 0.076 16.462 0 0.081 0.025 0.818 0 101.05 plag mid 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p163 3.372 52.461 30.736 0.074 14.115 0.044 0.149 0.028 0.766 0.031 101.776 plag rim 

B-BA-74A_p170 2.362 50.275 31.747 0.1 15.827 0.04 0.157 0.041 0.917 0.029 101.495 plag core 

B-BA-74A_p171 2.873 50.83 31.276 0.062 14.623 0 0.118 0.027 0.952 0 100.761 plag mid 

B-BA-74A_p172 4.876 55.074 28.106 0.134 11.46 0.011 0.269 0.056 0.9 0 100.886 plag rim 

B-BA-74A_p182 2.463 49.914 31.656 0.083 15.324 0.076 0.089 0.028 0.842 0.005 100.48 plag core 

B-BA-74A_p183 3.593 51.883 30.027 0.113 13.839 0 0.165 0.033 0.789 0.05 100.492 plag mid 

B-BA-74A_p184 4.18 54.337 28.669 0.112 12.336 0 0.202 0.039 0.809 0 100.684 plag rim 

B-BA-74A_p185 2.468 49.369 31.967 0.087 15.919 0.025 0.092 0.006 0.83 0 100.763 plag core 

B-BA-74A_p186 3.283 52.12 30.286 0.109 14.149 0.085 0.16 0.048 0.952 0.01 101.202 plag mid 

B-BA-74A_p187 4.713 55.254 28.251 0.162 11.203 0 0.259 0.038 0.986 0.036 100.902 plag rim 

B-BA-74A_p188 2.288 49.605 32.094 0.126 15.694 0.06 0.084 0.021 0.763 0.014 100.749 plag core 

B-BA-74A_p189 2.582 50.111 31.888 0.101 15.727 0.057 0.091 0.009 0.799 0 101.365 plag mid 

B-BA-74A_p190 4.225 54.905 28.611 0.099 12.161 0 0.221 0.055 0.805 0.022 101.104 plag rim 

B-BA-74A_p191 2.707 50.022 31.655 0.111 15.124 0 0.099 0.005 0.822 0 100.545 plag core 

B-BA-74A_p192 2.687 50.299 31.308 0.057 15.344 0.029 0.1 0.022 0.872 0 100.718 plag mid 

B-BA-74A_p193 4.64 55.419 28.238 0.119 11.533 0 0.264 0.078 0.911 0.022 101.224 plag rim 

B-BA-74A_p197 2.414 49.496 32.14 0.097 15.608 0.015 0.091 0.036 0.751 0 100.648 plag core 

B-BA-74A_p198 3.129 51.031 31.259 0.095 14.735 0.024 0.153 0.037 0.958 0.012 101.433 plag mid 

B-BA-74A_p199 5.578 57.043 26.008 0.12 9.361 0 0.414 0.116 1.225 0 99.865 plag rim 

B-BA-74A_p203 3.971 53.339 29.842 0.092 13.128 0.025 0.152 0.039 0.754 0 101.342 plag 

B-BA-74A_p204 3.772 52.678 29.759 0.072 13.386 0.047 0.149 0.039 0.85 0 100.752 plag 

B-BA-74A_p208 2.608 49.85 31.766 0.115 15.951 0.026 0.081 0.039 0.876 0.019 101.331 plag core 

B-BA-74A_p209 3.428 52.728 29.851 0.113 13.326 0 0.151 0.047 0.65 0.06 100.354 plag mid 

B-BA-74A_p210 6.162 60.394 22.504 0.259 6.795 0.126 0.724 0.401 2.232 0 99.597 plag rim 

B-BA-74A_p211 2.278 48.844 32.28 0.083 16.179 0.077 0.052 0.009 0.874 0.026 100.702 plag core 

B-BA-74A_p212 4.301 54.566 28.904 0.141 12.452 0 0.2 0.027 0.819 0.002 101.412 plag mid 

B-BA-74A_p213 6.069 59.142 25.743 0.105 9.067 0 0.465 0.092 1.291 0 101.974 plag rim 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p217 4.769 55.749 28.266 0.086 11.089 0.017 0.27 0.056 0.608 0.017 100.927 plag core 

B-BA-74A_p218 4.729 55.642 27.62 0.185 11.004 0 0.349 0.048 0.969 0.034 100.58 plag mid 

B-BA-74A_p219 3.465 52.604 30.243 0.046 13.816 0.013 0.187 0.055 0.969 0.026 101.424 plag rim 

B-BA-74B_p1 2.891 50.64 31.411 0.077 15.004 0.003 0.134 0.025 0.623 0.005 100.813 plag core 

B-BA-74B_p2 3.82 53.504 29.652 0.096 12.938 0.043 0.2 0.088 0.76 0 101.101 plag mid 

B-BA-74B_p3 5.036 55.697 27.755 0.105 11.23 0.03 0.331 0.068 0.929 0 101.181 plag rim 

B-BA-74B_p9 2.184 49.006 32.55 0.073 16.074 0.032 0.05 0.049 0.703 0 100.721 plag core 

B-BA-74B_p10 2.369 49.011 32.567 0.076 16.184 0 0.079 0.024 0.9 0 101.21 plag mid 

B-BA-74B_p11 5.016 56.396 27.341 0.15 10.691 0.017 0.298 0.056 1.196 0.014 101.175 plag rim 

B-BA-74B_p12 3.4 51.992 30.52 0.092 14.092 0 0.143 0.046 0.767 0.007 101.059 plag core 

B-BA-74B_p13 3.655 52.383 30.353 0.096 13.431 0.031 0.151 0.005 0.911 0 101.016 plag mid 

B-BA-74B_p14 4.499 55.092 28.741 0.147 11.78 0.081 0.228 0.066 0.918 0 101.552 plag rim 

B-BA-74B_p53 4.662 55.08 28.026 0.15 11.588 0.044 0.309 0.054 0.871 0.019 100.803 plag core 

B-BA-74B_p54 3.476 52.006 30.037 0.111 14.102 0.011 0.137 0.049 0.901 0 100.83 plag mid 

B-BA-74B_p56 3.174 51.649 30.931 0.112 14.695 0.059 0.129 0.035 0.798 0 101.582 plag core 

B-BA-74B_p57 2.84 51.108 30.981 0.083 15.052 0.002 0.12 0.018 0.833 0 101.037 plag mid 

B-BA-74B_p68 2.573 49.818 31.865 0.095 15.849 0.026 0.102 0.041 0.914 0 101.283 plag core 

B-BA-74B_p69 2.913 51.628 31.231 0.099 14.724 0.02 0.122 0.053 0.881 0 101.671 plag mid 

B-BA-74B_p71 3.124 51.331 30.646 0.069 13.891 0.01 0.155 0.02 0.909 0.005 100.16 plag core 

B-BA-74B_p72 2.603 50.641 31.592 0.089 15.366 0.051 0.107 0.084 0.938 0 101.471 plag mid 

B-BA-74B_p80 2.106 48.645 32.583 0.073 16.437 0 0.082 0.013 0.81 0.002 100.751 plag core 

B-BA-74B_p81 2.303 49.33 32.007 0.084 16.071 0.004 0.108 0.008 0.826 0.033 100.774 plag mid 

B-BA-74B_p93 2.648 50.693 31.74 0.119 15.567 0.006 0.101 0.032 0.807 0.036 101.749 plag core 

B-BA-74B_p94 3.566 52.746 30.267 0.075 13.804 0.056 0.155 0.031 0.817 0 101.517 plag mid 

B-BA-74B_p95 4.364 54.178 28.952 0.11 12.231 0.045 0.239 0.019 0.992 0.04 101.17 plag rim 

B-BA-74B_p96 2.532 49.696 31.87 0.103 15.824 0.033 0.075 0.061 0.734 0.009 100.937 plag core 

B-BA-74B_p97 2.095 48.667 32.975 0.115 16.531 0 0.062 0 0.816 0 101.261 plag mid 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74B_p113 3.172 51.327 31.091 0.089 14.451 0.036 0.184 0.043 0.767 0 101.16 plag core 

B-BA-74B_p114 3.278 52.095 30.393 0.078 14.046 0.014 0.201 0.045 0.803 0.007 100.96 plag mid 

B-BA-74B_p115 4.621 55.154 28.114 0.123 11.483 0.087 0.253 0.043 0.775 0.007 100.66 plag rim 

B-BA-74B_p116 2.501 50.26 31.875 0.085 15.694 0 0.108 0.047 0.678 0.017 101.265 plag core 

B-BA-74B_p117 1.375 47.226 34.077 0.103 17.725 0.084 0.039 0.026 0.746 0.002 101.403 plag mid 

B-BA-74B_p118 4.598 55.08 28.142 0.104 11.289 0 0.295 0.085 1.023 0 100.616 plag rim 

B-BA-74B_p119 2.844 50.49 31.709 0.117 15.068 0 0.108 0.043 0.652 0 101.031 plag core 

B-BA-74B_p120 3.791 53.675 29.878 0.133 13.07 0.091 0.168 0.055 0.886 0.043 101.79 plag mid 

B-BA-74B_p125 3.505 53.093 29.612 0.131 13.367 0.023 0.164 0.041 0.828 0.045 100.809 plag core 

B-BA-74B_p126 1.943 48.668 33.097 0.049 16.978 0.059 0.063 0.045 0.842 0 101.744 plag mid 

B-BA-74B_p127 5.312 56.587 26.915 0.131 10.552 0.011 0.357 0.061 1.036 0 100.962 plag rim 

B-BA-74B_p128 3.904 53.595 29.558 0.119 12.846 0 0.177 0.023 0.746 0.002 100.97 plag core 

B-BA-74B_p130 5.63 58.169 26.263 0.114 9.219 0 0.435 0.1 1.068 0 100.998 plag rim 

B-BA-74B_p137 3.136 51.561 30.957 0.084 14.245 0.025 0.12 0.046 0.829 0.026 101.029 plag core 

B-BA-74B_p138 2.416 49.908 31.894 0.095 15.81 0.021 0.09 0.07 0.866 0.09 101.26 plag mid 

B-BA-74B_p139 4.487 55.461 28.19 0.117 11.492 0 0.238 0.059 0.902 0 100.946 plag rim 

B-BA-74B_p146 1.689 47.864 33.54 0.093 17.374 0 0.053 0.032 0.774 0.009 101.428 plag core 

B-BA-74B_p147 2.347 49.699 32.002 0.051 15.887 0.029 0.1 0.059 0.921 0.014 101.109 plag mid 

B-BA-74B_p149 2.812 50.846 31.258 0.073 14.938 0 0.118 0.037 0.741 0.028 100.851 plag core 

B-BA-74B_p150 4.676 55.205 28.435 0.11 11.522 0 0.226 0.044 0.831 0.009 101.058 plag mid 

B-BA-74B_p151 4.675 55.568 27.408 0.083 11.083 0.031 0.314 0.095 0.894 0.019 100.17 plag rim 

B-BA-74B_p154 3.189 52.567 29.315 0.585 13.436 0.109 0.359 0.089 2.066 0 101.715 plag 

B-BA-74B_p166 5.735 57.235 27.443 0.09 9.861 0 0.569 0.107 0.825 0.038 101.903 plag core 

B-BA-74B_p167 3.853 53.288 29.256 0.08 12.754 0.085 0.191 0.04 0.838 0 100.385 plag mid 

B-BA-74B_p168 3.467 52.148 30.221 0.106 13.731 0.065 0.175 0.056 0.98 0 100.949 plag rim 

B-BA-74B_p169 3.206 52.062 30.947 0.116 14.159 0 0.123 0.056 0.911 0 101.58 plag core 

B-BA-74B_p170 2.717 50.584 31.019 0.049 15.203 0.022 0.122 0.027 0.832 0 100.575 plag mid 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74B_p171 4.402 54.516 28.408 0.105 12.031 0.001 0.246 0.061 0.983 0.014 100.767 plag rim 

B-BA-74B_p174 2.081 49.255 32.491 0.1 16.7 0 0.088 0.046 0.839 0.038 101.638 plag core 

B-BA-74B_p175 2.413 49.738 32.202 0.133 15.998 0 0.08 0.048 0.838 0.002 101.452 plag mid 

B-BA-74B_p176 4.547 55.727 28.227 0.138 12.018 0.03 0.234 0.048 0.876 0 101.845 plag rim 

B-BA-74B_p177 1.984 49.327 32.681 0.086 16.536 0.076 0.062 0.012 0.884 0 101.648 plag core 

B-BA-74B_p178 2.247 49.309 31.053 0.187 15.713 0.022 0.158 0.153 1.587 0 100.429 plag mid 

B-BA-74B_p179 3.398 51.885 30.362 0.102 14.247 0.087 0.204 0.079 1.195 0 101.559 plag rim 

B-BA-74B_p180 2.894 51.342 31.522 0.095 14.878 0.008 0.109 0.015 0.765 0.009 101.637 plag core 

B-BA-74B_p181 2.381 49.94 32.198 0.107 15.965 0.018 0.084 0.018 0.813 0 101.524 plag mid 

B-BA-74B_p182 2.631 50.604 31.594 0.088 15.358 0 0.106 0.07 1.106 0.028 101.585 plag rim 

B-BA-74B_p183 2.552 49.9 32.383 0.084 15.642 0 0.1 0.023 0.911 0.007 101.602 plag core 

B-BA-74B_p184 3.663 53.006 29.879 0.13 13.484 0.029 0.167 0.069 0.868 0 101.295 plag mid 

B-BA-74B_p185 4.473 55.104 27.646 0.124 11.432 0 0.262 0.072 0.983 0 100.096 plag rim 

B-BA2-74A_p1 2.247 49.005 31.966 0.091 15.954 0.004 0.07 0.017 0.748 0.021 100.22 plag core 

B-BA2-74A_p2 2.693 50.249 31.223 0.111 15.068 0 0.104 0.068 0.744 0 100.3 plag mid 

B-BA2-74A_p3 4.911 55.837 27.151 0.123 10.833 0 0.32 0.051 0.934 0 100.257 plag rim 

B-BA2-74A_p4 2.558 49.411 31.185 0.061 14.964 0.109 0.122 0.013 0.789 0.016 99.262 plag core 

B-BA2-74A_p5 2.927 50.866 30.682 0.133 14.647 0 0.116 0.056 0.754 0 100.213 plag mid 

B-BA2-74A_p6 3.777 53.209 29.306 0.111 12.759 0.04 0.169 0.046 0.724 0.014 100.183 plag rim 

B-BA2-74A_p7 1.944 48.241 32.555 0.083 16.285 0 0.087 0.008 0.817 0 100.02 plag core 

B-BA2-74A_p8 2.105 48.961 32.034 0.051 16.224 0 0.083 0.028 0.815 0.028 100.37 plag mid 

B-BA2-74A_p9 6.669 60.392 24.175 0.062 7.142 0 0.652 0.118 0.834 0 100.105 plag rim 

B-BA2-74A_p10 2.32 49.993 32 0.075 15.8 0 0.074 0.023 0.692 0 100.992 plag core 

B-BA2-74A_p11 1.916 47.603 32.62 0.082 16.707 0.032 0.059 0.031 0.78 0.005 99.835 plag mid 

B-BA2-74A_p12 4.444 54.204 28.093 0.079 11.81 0.072 0.26 0.092 0.959 0.026 100.09 plag rim 

B-BA2-74A_p13 4.261 53.767 28.41 0.125 11.803 0.035 0.202 0.096 0.774 0.002 99.503 plag core 

B-BA2-74A_p14 2.448 49.351 31.988 0.061 15.492 0.045 0.09 0.032 0.651 0.005 100.216 plag mid 
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Table 10 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA2-74A_p15 2.46 49.7 31.463 0.051 15.162 0.007 0.107 0.038 0.653 0.026 99.697 plag rim 

B-BA2-74A_p16 1.854 48.271 32.689 0.05 16.83 0 0.046 0.009 0.735 0 100.531 plag core 

B-BA2-74A_p17 2.989 50.947 30.524 0.081 14.351 0.021 0.117 0.043 0.777 0.019 99.93 plag mid 

B-BA2-74A_p18 5.785 66.772 15.686 0.182 3.309 0.088 2.5 0.702 3.825 0 99.82 plag rim 

B-BA2-74A_p19 2.369 49.526 31.515 0.1 15.68 0 0.09 0.029 0.78 0.037 100.148 plag core 

B-BA2-74A_p20 2.188 48.904 31.932 0.103 16.293 0.063 0.065 0.002 0.814 0.005 100.395 plag mid 

B-BA2-74A_p21 6.126 58.358 24.807 0.099 8.381 0.077 0.555 0.106 1.041 0 99.65 plag rim 

B-BA2-74A_p22 2.582 49.415 31.402 0.065 15.485 0.025 0.088 0.032 0.886 0 100.018 plag core 

B-BA2-74A_p23 4.257 53.766 28.087 0.131 11.925 0.028 0.197 0.055 0 0 98.467 plag mid 

B-BA2-74A_p24 4.423 54.712 28.095 0.106 11.541 0 0.271 0.065 0.945 0.007 100.18 plag rim 

B-BA2-74A_p37 1.12 46.461 33.984 0.031 18 0 0.034 0.001 0.482 0 100.164 plag core 

B-BA2-74A_p38 0.896 45.913 34.689 0.074 18.365 0.033 0.036 0 0.542 0 100.571 plag mid 

B-BA2-74A_p60 6.066 58.091 24.579 0.976 8.797 0.042 0.488 0.12 2.164 0.03 101.412 plag 

B-BA2-74A_p64 2.454 48.986 31.52 0.094 15.572 0.017 0.089 0.038 0.768 0 99.54 plag core 

B-BA2-74A_p65 1.61 47.25 32.863 0.078 17.254 0.009 0.047 0.002 0.748 0.005 99.904 plag mid 

B-BA2-74A_p66 3.049 50.741 30.426 0.102 14.437 0.018 0.125 0.047 0.79 0.012 99.753 plag rim 

B-BA2-74A_p67 2.625 49.825 31.051 0.109 15.286 0.049 0.09 0.051 0.753 0 99.85 plag core 

B-BA2-74A_p69 5.477 58.333 24.977 0.146 9.032 0 0.653 0.145 0 0.002 98.845 plag rim 

B-BA2-74A_p70 2.365 49.805 31.472 0.071 15.669 0.066 0.076 0.032 0.004 0 99.633 plag core 

B-BA2-74A_p71 2.474 49.228 32.041 0.074 15.657 0.063 0.097 0.068 0 0.009 99.719 plag mid 

B-BA2-74A_p82 3.734 51.862 30.227 0.042 13.344 0.06 0.171 0.053 0.763 0.005 100.304 plag core 

B-BA2-74A_p83 3.562 52.426 29.549 0.107 13.546 0 0.18 0.044 0.765 0.005 100.257 plag mid 

B-BA2-74A_p85 3.81 52.646 29.375 0.07 12.909 0.061 0.169 0.072 0.95 0 100.102 plag core 

B-BA2-74A_p86 3.362 51.507 29.972 0.103 13.943 0 0.128 0.035 0.731 0 99.818 plag mid 

B-BA2-74A_p87 5.719 57.231 26.639 0.088 9.712 0.035 0.41 0.115 0.907 0 100.975 plag rim 

B-BA2-74A_p88 3.237 50.869 30.141 0.111 14.098 0.05 0.118 0.037 0.78 0.005 99.453 plag core 

B-BA2-74A_p89 2.663 50.563 31.406 0.118 14.984 0.067 0.096 0.033 0.841 0 100.956 plag mid 



 

 

 

9
6

 

Table 11 Geochemical data for olivine in 1963 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-63A_p40 0.002 35.592 0.078 23.448 0.318 0.845 0.01 0.038 40.418 0 100.749 ol 

B-BA-63A_p41 0.032 34.614 0.347 20.196 0.356 1.002 0.026 0.066 43.968 0 100.607 ol 

B-BA-63A_p43 0 38.751 0.028 35.397 0.221 0.477 0 0.029 26.943 0 101.846 ol 

B-BA-63A_p44 0 38.506 0 35.693 0.145 0.572 0.005 0.012 26.435 0 101.368 ol 

B-BA-63A_p81 0.022 38.397 0.07 34.859 0.289 0.541 0 0.012 27.663 0.011 101.864 ol 

B-BA-63A_p83 0.031 37.179 0.024 27.682 0.36 0.74 0 0.039 35.744 0.066 101.865 ol 

B-BA-63B_p43 0.021 38.936 0.019 35.537 0.233 0.541 0.001 0.009 26.524 0.024 101.845 ol 

B-BA-63B_p50 0.008 38.869 0.031 34.903 0.21 0.566 0 0 27.23 0.004 101.821 ol 

B-BA-63B_p73 0.018 38.597 0 35.456 0.209 0.484 0.004 0.022 27.1 0.017 101.907 ol 

B-BA-63B_p74 0 38.5 0.04 35.328 0.19 0.534 0.001 0.027 27.158 0 101.778 ol 

B-BA-63B_p92 0 38.772 0.014 35.487 0.191 0.531 0.004 0.004 26.622 0 101.625 ol 

B-BA-63B_p93 0.008 38.781 0.015 35.664 0.203 0.498 0.02 0.019 26.582 0 101.79 ol 

B-BA-63B_p97 0 38.895 0.037 35.2 0.208 0.564 0 0.003 26.455 0.007 101.369 ol 

B-BA-63B_p98 0.014 38.537 0.027 35.462 0.26 0.527 0.006 0.016 27.012 0.026 101.887 ol 

B-BA-63B_p99 0 38.487 0.065 35.568 0.249 0.548 0.012 0.026 26.772 0.076 101.803 ol 

B-BA-63B_p108 0.031 38.507 0.046 35.136 0.25 0.429 0.006 0.029 27.055 0.043 101.532 ol 

B-BA-63B_p109 0 38.756 0.023 35.485 0.303 0.521 0 0 26.798 0 101.886 ol 

B-BA-63B_p127 0 39.045 0.038 35.416 0.214 0.498 0.009 0 26.518 0 101.738 ol 

B-BA-63B_p128 0 38.289 0.053 33.249 0.268 0.63 0.026 0 29.304 0.006 101.825 ol 

B-BA-63B_p129 0.016 38.77 0.02 35.451 0.262 0.479 0 0.033 26.965 0 101.996 ol 

B-BA-63B_p130 0.05 38.457 0.066 34.125 0.266 0.645 0.002 0.012 28.132 0 101.755 ol 

B-BA-63B_p134 0.015 38.672 0.059 35.739 0.247 0.548 0.002 0.008 26.658 0.002 101.95 ol 

B-BA-63B_p136 0.018 38.85 0.055 35.305 0.183 0.524 0.021 0.042 26.844 0 101.842 ol 

B-BA-63B_p137 0.008 38.911 0.035 35.448 0.239 0.529 0 0.015 26.68 0.033 101.898 ol 

B-BA-63B_p139 0.03 38.508 0.049 35.424 0.244 0.538 0 0.086 26.966 0 101.845 ol 

B-BA-63B_p140 0.036 38.106 0.043 33.809 0.253 0.57 0 0.003 28.515 0.024 101.359 ol 

B-BA-63A_p40 0.002 35.592 0.078 23.448 0.318 0.845 0.01 0.038 40.418 0 100.749 ol 
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Table 12 Geochemical data for olivine in 1974 Batur lavas [wt %] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p17 0.002 38.105 0 34.898 0.271 0.611 0.008 0.005 27.697 0.015 101.612 ol 

B-BA-74A_p57 0 38.053 0.004 34.014 0.175 0.612 0 0 28.716 0.026 101.6 ol 

B-BA-74A_p58 0.024 37.528 0.026 34.241 0.245 0.595 0 0.024 29.155 0 101.838 ol 

B-BA-74A_p59 0.014 37.835 0.028 34.531 0.261 0.609 0.015 0.07 28.977 0.041 102.381 ol 

B-BA-74A_p63 0.049 37.894 0.019 34.526 0.249 0.742 0.005 0.055 27.202 0 100.741 ol 

B-BA-74A_p64 0.022 38.019 0.059 34.721 0.305 0.689 0.009 0.039 27.548 0.035 101.446 ol 

B-BA-74A_p66 0.052 37.427 0.013 31.393 0.248 0.748 0.009 0.004 32.76 0 102.654 ol 

B-BA-74A_p67 0.002 36.871 0.021 30.501 0.291 0.652 0 0.03 32.994 0.06 101.422 ol 

B-BA-74A_p68 0.009 37.221 0.047 31.695 0.242 0.699 0.014 0.055 31.732 0.002 101.716 ol 

B-BA-74A_p79 0.002 38.189 0.007 34.814 0.209 0.535 0 0.043 27.64 0 101.439 ol 

B-BA-74A_p80 0.008 37.594 0.06 34.897 0.231 0.524 0.013 0.023 27.465 0.015 100.83 ol 

B-BA-74A_p81 0.059 38.046 0.054 34.865 0.244 0.704 0 0.014 27.627 0 101.613 ol 

B-BA-74A_p99 0.023 37.672 0.066 33.87 0.276 0.522 0.012 0.049 28.143 0 100.633 ol 

B-BA-74A_p101 0.002 37.513 0.023 34.482 0.24 0.697 0.003 0.012 28.048 0.039 101.059 ol 

B-BA-74A_p111 0.031 38.291 0 34.475 0.247 0.601 0 0.031 28.198 0 101.874 ol 

B-BA-74A_p112 0.043 37.736 0.025 34.437 0.267 0.695 0 0.016 28.034 0.057 101.31 ol 

B-BA-74A_p113 0.018 38.115 0.069 34.761 0.245 0.533 0.011 0.007 27.941 0 101.7 ol 

B-BA-74A_p114 0.04 37.773 0.036 35.303 0.176 0.625 0 0.002 27.626 0.037 101.618 ol 

B-BA-74A_p129 0.035 37.52 0.045 34.835 0.218 0.781 0 0.021 27.688 0.011 101.154 ol 

B-BA-74A_p130 0.009 38.385 0.046 34.754 0.248 0.713 0.001 0 27.609 0 101.765 ol 

B-BA-74A_p137 0 38.477 0.01 34.76 0.186 0.619 0 0 27.698 0 101.75 ol 

B-BA-74A_p150 0.005 38.449 0.025 34.384 0.208 0.524 0.017 0.011 27.788 0.033 101.444 ol 

B-BA-74A_p151 0 38.255 0.057 34.832 0.14 0.508 0 0.022 28.094 0 101.908 ol 

B-BA-74A_p153 0.009 38.391 0.004 34.774 0.224 0.58 0.006 0.01 27.839 0.002 101.839 ol 

B-BA-74A_p154 0 38.258 0.013 35.151 0.154 0.555 0 0.038 27.256 0.011 101.436 ol 

B-BA-74A_p165 0.015 38.04 0.048 35.233 0.275 0.6 0.001 0.01 27.688 0.004 101.914 ol 

B-BA-74A_p166 0.019 38.095 0.029 35.037 0.243 0.647 0 0.016 27.075 0 101.161 ol 
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Table 12 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA-74A_p167 0 38.104 0.019 35.02 0.306 0.661 0 0.005 27.824 0.009 101.948 ol 

B-BA-74A_p174 0.018 38.295 0.038 34.19 0.262 0.559 0.018 0.021 28.353 0 101.754 ol 

B-BA-74A_p177 0.04 36.907 0.062 34.344 0.228 0.742 0 0.163 26.368 0.013 98.867 ol 

B-BA-74A_p179 0.001 37.94 0.005 34.743 0.257 0.557 0.008 0.032 28.142 0.015 101.7 ol 

B-BA-74A_p194 0.006 37.721 0.015 33.335 0.266 0.74 0.004 0 29.703 0 101.79 ol 

B-BA-74B_p6 0.043 38.144 0.047 33.963 0.258 0.631 0.013 0.034 28.407 0.006 101.546 ol 

B-BA-74B_p32 0 37.807 0.052 33.319 0.282 0.513 0.024 0.046 29.326 0.009 101.378 ol 

B-BA-74B_p37 0.02 38.328 0.019 34.47 0.194 0.533 0 0 28.092 0.054 101.71 ol 

B-BA-74B_p45 0.033 38.15 0 33.424 0.259 0.66 0 0.042 29.034 0 101.602 ol 

B-BA-74B_p49 0.065 37.76 0.016 32.386 0.268 0.638 0.005 0.017 30.689 0 101.844 ol 

B-BA-74B_p75 0.01 38.058 0.038 34.381 0.214 0.639 0 0.017 28.554 0 101.911 ol 

B-BA-74B_p76 0.018 38.561 0.067 34.41 0.275 0.703 0 0.003 27.91 0.009 101.956 ol 

B-BA-74B_p89 0.036 38.218 0.043 34.645 0.237 0.697 0.008 0.012 27.202 0 101.098 ol 

B-BA-74B_p90 0.032 37.881 0.04 34.563 0.263 0.614 0.009 0 27.69 0 101.092 ol 

B-BA-74B_p91 0 38.261 0.057 34.731 0.257 0.672 0.022 0 27.475 0.022 101.497 ol 

B-BA-74B_p152 0.003 38.314 0.036 34.312 0.225 0.548 0.022 0.031 28.077 0 101.568 ol 

B-BA-74B_p160 0.029 38.526 0.023 34.477 0.241 0.522 0.001 0.008 27.456 0 101.283 ol 

B-BA2-74A_p25 0.03 37.747 0 32.994 0.228 0.651 0.008 0.007 29.636 0 101.35 ol 

B-BA2-74A_p26 0.058 37.87 0.025 31.982 0.253 0.667 0.003 0.055 29.643 0 100.586 ol 

B-BA2-74A_p27 0 38.404 0.045 32.695 0.209 0.591 0.004 0 29.315 0.042 101.426 ol 

B-BA2-74A_p28 0.024 38.267 0.02 33.876 0.264 0.611 0.002 0 28.759 0.042 101.916 ol 

B-BA2-74A_p30 0.005 38.247 0.011 34.296 0.269 0.582 0.014 0.013 27.796 0 101.272 ol 

B-BA2-74A_p31 0.047 38.205 0.039 34.284 0.234 0.558 0.02 0.009 27.9 0.008 101.421 ol 

B-BA2-74A_p32 0 38.146 0.054 33.969 0.219 0.62 0 0 28.095 0.034 101.161 ol 

B-BA2-74A_p33 0.018 38.547 0.002 34.139 0.244 0.563 0.005 0.006 27.88 0 101.452 ol 

B-BA2-74A_p34 0 38.408 0.033 34.266 0.249 0.565 0 0.037 27.475 0 101.186 ol 

B-BA2-74A_p35 0.004 38.128 0.035 32.686 0.236 0.653 0 0 29.146 0.008 100.944 ol 
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Table 12 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA2-74A_p36 0.071 38.197 0.059 33.647 0.268 0.495 0.021 0.053 28.07 0.011 100.897 ol 

B-BA2-74A_p44 0 38.377 0.035 34.284 0.216 0.468 0 0.022 27.375 0.002 100.851 ol 

B-BA2-74A_p45 0 38.516 0.06 34.27 0.212 0.598 0.016 0 27.903 0.006 101.657 ol 

B-BA2-74A_p46 0 38.029 0.02 33.98 0.223 0.581 0 0.046 27.857 0.002 100.864 ol 

B-BA2-74A_p47 0.051 37.941 0.048 34.374 0.271 0.557 0 0.048 28.354 0 101.704 ol 

B-BA2-74A_p48 0.08 37.034 0.041 28.238 0.298 0.747 0.015 0.008 34.281 0.023 100.839 ol 

B-BA2-74A_p49 0.022 38.296 0 34.365 0.228 0.567 0.018 0.024 27.486 0 101.035 ol 

B-BA2-74A_p50 0.018 38.598 0.037 34.77 0.237 0.615 0.009 0.031 27.209 0.017 101.81 ol 

B-BA2-74A_p51 0.008 37.893 0.015 34.541 0.189 0.477 0.004 0.012 26.936 0.002 100.102 ol 

B-BA2-74A_p52 0.071 38.049 0.02 32.331 0.24 0.52 0.011 0.037 29.644 0 100.979 ol 

B-BA2-74A_p53 0.008 37.77 0.051 32.82 0.326 0.625 0.02 0.018 27.773 0.008 99.438 ol 

B-BA2-74A_p54 0.017 38.137 0.023 33.679 0.224 0.588 0 0.003 27.918 0 100.592 ol 

B-BA2-74A_p56 0.024 38.44 0.02 34.339 0.235 0.526 0.005 0.044 27.438 0.006 101.08 ol 

B-BA2-74A_p57 0.005 38.459 0.053 34.475 0.231 0.61 0.016 0 27.102 0.021 100.987 ol 

B-BA2-74A_p58 0.054 38.823 0.069 35.297 0.28 0.566 0.005 0.018 26.695 0.017 101.877 ol 

B-BA2-74A_p59 0.016 38.228 0.033 34.556 0.253 0.584 0 0.011 26.97 0.038 100.719 ol 

B-BA2-74A_p61 0.072 38.268 0.001 34.735 0.173 0.502 0 0.004 27.141 0.04 100.976 ol 

B-BA2-74A_p62 0.028 38.363 0.042 34.464 0.245 0.543 0 0.039 27.414 0 101.206 ol 

B-BA2-74A_p63 0.042 36.837 0.028 26.763 0.303 0.744 0.004 0.037 35.729 0.031 100.557 ol 

B-BA2-74A_p76 0.014 38.52 0 34.48 0.218 0.61 0 0.007 27.092 0.019 101.071 ol 

B-BA2-74A_p77 0 38.412 0 34.376 0.238 0.556 0 0.001 27.471 0.049 101.157 ol 

B-BA2-74A_p78 0.043 38.55 0.009 34.299 0.251 0.538 0.018 0.032 27.703 0.074 101.565 ol 

B-BA2-74A_p91 0.026 38.515 0.024 33.539 0.247 0.625 0 0.04 28.201 0.002 101.246 ol 

B-BA2-74A_p92 0.024 38.15 0.025 32.772 0.264 0.674 0.012 0 29.1 0.008 101.029 ol 

B-BA2-74A_p93 0.077 37.557 0.046 31.245 0.274 0.655 0.009 0.009 30.815 0.019 100.737 ol 

B-BA2-74A_p94 0 38.094 0.014 34.033 0.248 0.488 0 0 27.758 0 100.647 ol 

B-BA2-74A_p95 0.017 38.321 0.015 34.222 0.259 0.568 0 0.049 27.98 0.063 101.534 ol 
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Table 12 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total comment 

B-BA2-74A_p97 0.038 37.908 0.017 33.654 0.219 0.504 0.005 0 27.661 0.008 100.16 ol 

B-BA2-74A_p98 0.003 37.364 0.025 33.403 0.206 0.71 0.008 0.012 28.047 0.023 99.932 ol 

B-BA2-74A_p99 0 38.267 0 33.635 0.281 0.558 0 0.011 28.225 0 101.021 ol 

B-BA2-74A_p100 0.022 38.555 0.021 33.954 0.256 0.473 0 0.007 28.002 0 101.297 ol 

B-BA2-74A_p101 0.044 38.261 0.019 33.583 0.307 0.573 0.003 0.017 27.991 0 100.915 ol 

B-BA2-74A_p102 0.042 38.209 0.005 32.322 0.259 0.656 0 0.009 29.706 0 101.215 ol 

B-BA2-74A_p103 0.026 38.367 0.045 33.629 0.248 0.534 0.015 0.004 28.153 0 101.075 ol 

B-BA2-74A_p104 0.065 38.117 0.016 33.431 0.241 0.636 0.004 0.02 28.008 0.013 100.734 ol 

B-BA2-74A_p105 0.001 38.715 0.04 33.259 0.229 0.68 0.002 0.01 28.55 0 101.556 ol 

B-BA2-74A_p108 0.065 38.121 0.085 33.007 0.237 0.735 0.015 0 28.86 0 101.169 ol 

B-BA2-74A_p109 0.045 38.197 0.044 33.519 0.276 0.618 0.001 0.009 28.984 0 101.758 ol 

B-BA2-74A_p111 0.068 38.275 0.035 33.789 0.241 0.634 0 0 27.942 0.019 101.099 ol 

B-BA2-74A_p112 0 38.191 0.023 34.377 0.244 0.567 0 0 27.077 0.011 100.512 ol 

B-BA2-74A_p113 0.021 38.55 0.009 33.798 0.229 0.551 0 0.019 27.987 0 101.208 ol 

B-BA2-74A_p114 0.058 38.493 0 33.439 0.203 0.66 0.018 0 28.326 0 101.275 ol 

B-BA2-74A_p115 0.015 38.059 0.053 32.094 0.206 0.652 0.021 0.038 30.083 0 101.288 ol 

B-BA2-74A_p116 0.048 37.619 0.071 32.27 0.204 0.713 0 0.029 30.032 0 101 ol 

B-BA2-74A_p117 0.035 37.829 0.02 32.241 0.229 0.566 0.004 0.034 29.966 0 101.006 ol 

B-BA2-74A_p118 0.046 37.97 0.027 33.933 0.243 0.642 0.001 0.013 28.061 0 100.973 ol 

B-BA2-74A_p119 0.064 38.315 0.046 33.554 0.251 0.629 0 0 28.24 0.013 101.192 ol 

B-BA2-74A_p120 0.09 37.833 0 31.731 0.319 0.693 0.002 0.046 30.123 0 100.896 ol 

B-BA2-74A_p127 0.016 38.448 0.044 33.261 0.255 0.711 0.001 0.036 28.906 0 101.706 ol 

B-BA2-74A_p128 0.015 38.198 0.059 33.064 0.182 0.579 0.007 0.019 28.802 0 100.967 ol 

B-BA2-74A_p131 0.048 38.009 0.032 33.91 0.228 0.599 0.011 0 27.688 0 100.634 ol 

B-BA2-74A_p132 0 38.214 0.009 32.689 0.266 0.607 0.001 0.037 28.944 0.034 100.81 ol 

B-BA2-74A_p142 0.011 38.559 0.045 34.207 0.223 0.518 0 0.008 27.064 0.015 100.667 ol 

B-BA2-74A_p144 0.035 38.019 0.016 34.11 0.271 0.563 0.008 0.003 27.323 0 100.394 ol 
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Table 13 Matrix composition of 1963 Batur lavas (incl. microcrysts) [wt%] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

Grid 1            

B-BA-63A Grid Grid 001x001 4.834 55.451 27.535 0.203 11.199 0 0.326 0.051 1.428 0.01 101.037 

B-BA-63A Grid Grid 001x002 4.094 56.594 16.452 3.021 6.977 0.242 1.428 1.436 11.235 0.016 101.495 

B-BA-63A Grid Grid 001x003 4.759 58.661 20.489 2.094 8.459 0.127 1.006 0.345 4.783 0.031 100.754 

B-BA-63A Grid Grid 001x004 2.75 57.664 10.317 7.444 7.959 0.33 1.556 0.743 12.469 0 101.232 

B-BA-63A Grid Grid 001x005 5.276 63.886 18.853 0.704 5.709 0.112 2.011 0.409 3.505 0 100.465 

B-BA-63A Grid Grid 002x001 4.226 57.914 20.168 2.841 10.23 0.183 0.881 0.316 5.179 0.002 101.94 

B-BA-63A Grid Grid 002x004 5.662 63.359 21.193 0.165 6.017 0 1.572 0.329 2.524 0.017 100.838 

B-BA-63A Grid Grid 002x005 4.358 57.058 21.432 2.383 9.321 0.124 0.787 0.252 4.796 0.045 100.556 

B-BA-63A Grid Grid 003x002 5.459 62.484 21.555 0.172 6.896 0.014 1.546 0.378 2.645 0.012 101.161 

B-BA-63A Grid Grid 003x004 4.61 57.747 22.545 2.011 9.688 0.101 0.596 0.225 4.201 0 101.724 

B-BA-63A Grid Grid 003x005 5.163 59.233 21.09 1.699 8.302 0.101 0.909 0.225 3.653 0.012 100.387 

B-BA-63A Grid Grid 004x001 3.751 56.986 14.846 5.212 10.303 0.325 0.96 0.577 8.438 0.059 101.457 

B-BA-63A Grid Grid 004x002 3.611 55.062 11.912 5.026 6.33 0.334 1.518 2.185 15.806 0.002 101.786 

B-BA-63A Grid Grid 004x003 3.663 54.502 12.056 1.834 3.719 0.195 2.684 3.732 19.057 0.005 101.447 

B-BA-63A Grid Grid 004x004 2.063 54.618 7.459 6.888 6.58 0.434 2.125 2.427 18.224 0 100.818 

B-BA-63A Grid Grid 005x001 4.756 55.574 27.77 0.127 11.216 0.016 0.312 0.111 1.553 0.026 101.461 

B-BA-63A Grid Grid 005x003 2.059 58.663 6.856 8.714 5.432 0.484 2.268 0.973 14.932 0.03 100.411 

B-BA-63A Grid Grid 005x004 5.172 61.844 21.755 0.329 7.061 0.059 1.689 0.285 2.55 0.024 100.768 

B-BA-63A Grid Grid 005x005 1.604 46.052 5.654 7.134 7.973 0.475 1.597 4.616 26.639 0.004 101.748 

 

 



 

 

 

1
0
2

 

 

 
Table 13 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

Grid 2            

B-BA-63A Grid2 Grid 002x001 4.552 55.718 27.768 0.126 11.462 0.016 0.352 0.122 1.284 0 101.4 

B-BA-63A Grid2 Grid 002x002 4.65 55.383 27.785 0.148 11.414 0 0.33 0.102 1.201 0.014 101.027 

B-BA-63A Grid2 Grid 002x003 4.804 56.054 27.662 0.154 11.395 0.01 0.304 0.069 1.219 0 101.671 

B-BA-63A Grid2 Grid 002x004 4.678 55.773 27.775 0.134 11.162 0 0.275 0.064 1.221 0 101.082 

B-BA-63A Grid2 Grid 002x005 4.617 55.445 27.806 0.151 11.425 0.058 0.295 0.096 1.132 0.007 101.032 

B-BA-63A Grid2 Grid 003x001 4.102 50.286 23.804 2.89 8.412 0.207 0.273 0.101 10.921 0 100.996 

B-BA-63A Grid2 Grid 003x002 3.888 50.169 23.547 3.002 8.67 0.25 0.268 0.099 11.152 0.018 101.063 

B-BA-63A Grid2 Grid 003x003 3.868 50.134 23.459 3.035 8.149 0.337 0.275 0.118 11.797 0 101.172 

B-BA-63A Grid2 Grid 003x004 3.916 50.324 23.368 3.204 8.501 0.227 0.262 0.09 11.499 0 101.391 

B-BA-63A Grid2 Grid 003x005 4.252 49.799 23.454 3.201 8.546 0.319 0.295 0.062 11.859 0 101.787 

B-BA-63A Grid2 Grid 004x001 2.185 58.561 8.146 6.698 8.518 0.41 1.886 0.837 12.596 0 99.837 

B-BA-63A Grid2 Grid 004x002 1.827 58.239 7.972 6.735 8.586 0.429 1.892 0.887 12.762 0.011 99.34 

B-BA-63A Grid2 Grid 004x003 1.504 58.579 7.933 6.847 8.927 0.472 1.864 0.831 12.728 0 99.685 

B-BA-63A Grid2 Grid 004x004 1.394 58.424 7.781 7.072 8.807 0.32 1.837 0.842 12.51 0 98.987 

B-BA-63A Grid2 Grid 004x005 1.232 58.649 7.986 7.104 8.706 0.497 1.883 0.829 12.742 0 99.628 

B-BA-63A Grid2 Grid 005x001 5.352 59.47 24.447 0.14 8.494 0.064 0.836 0.34 1.968 0 101.111 

B-BA-63A Grid2 Grid 005x002 5.371 58.886 24.376 0.164 8.383 0 0.801 0.346 1.936 0 100.263 

B-BA-63A Grid2 Grid 005x003 5.595 59.242 24.535 0.127 8.203 0 0.832 0.347 1.921 0 100.802 

B-BA-63A Grid2 Grid 005x004 5.314 59.14 24.348 0.098 8.559 0.045 0.87 0.314 1.892 0 100.58 

B-BA-63A Grid2 Grid 005x005 5.267 59.077 24.24 0.129 8.176 0.014 0.856 0.282 1.94 0 99.981 
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Table 13 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

Grid 3            

B-BA-63B_grid3 Grid 001x001  4.674 68.208 13.495 0.305 2.448 0.166 3.296 1.239 5.306 0 99.137 

B-BA-63B_grid3 Grid 001x002  5.808 60.902 23.02 0.147 7.124 0 1.08 0.342 2.006 0.03 100.459 

B-BA-63B_grid3 Grid 001x003  4.734 55.569 28.023 0.14 11.437 0 0.297 0.097 1.152 0 101.449 

B-BA-63B_grid3 Grid 001x004  4.163 61.162 16.163 1.565 6.458 0.171 2.173 0.935 8.444 0.034 101.268 

B-BA-63B_grid3 Grid 001x005  5.196 63.749 19.535 0.218 5.593 0.119 2.266 0.642 3.1 0 100.418 

B-BA-63B_grid3 Grid 001x006  4.441 61.556 21.164 0.795 7.662 0.061 1.933 0.509 3.682 0.019 101.822 

B-BA-63B_grid3 Grid 001x007  3.733 58.211 13.372 5.697 8.706 0.188 1.059 0.531 9.207 0.005 100.709 

B-BA-63B_grid3 Grid 001x008  0.986 54.353 3.954 12.112 13.022 0.465 0.847 0.843 14.604 0 101.186 

B-BA-63B_grid3 Grid 001x009  4.185 65.342 14.831 1.426 4.594 0.108 3.594 1.241 6.236 0.062 101.619 

B-BA-63B_grid3 Grid 001x010  4.751 56.872 26.612 0.07 10.683 0.027 0.583 0.179 1.571 0 101.348 

B-BA-63B_grid3 Grid 002x001  4.885 60.911 18.239 1.742 7.521 0.128 1.483 0.584 5.264 0.028 100.785 

B-BA-63B_grid3 Grid 002x002  3.39 60.011 11.977 3.344 5.539 0.263 2.834 2.166 12.048 0.011 101.583 

B-BA-63B_grid3 Grid 002x003  3.741 63.537 11.676 1.71 3.65 0.274 3.537 1.248 11.055 0.054 100.482 

B-BA-63B_grid3 Grid 002x004  4.014 69.204 11.915 0.352 1.923 0.143 4.112 1.434 6.492 0 99.589 

B-BA-63B_grid3 Grid 002x005  3.291 65.191 10.827 1.302 3.608 0.265 3.793 1.615 10.459 0.05 100.401 

B-BA-63B_grid3 Grid 002x006  4.955 63.19 19.157 0.232 5.678 0.096 2.03 0.855 4.354 0 100.547 

B-BA-63B_grid3 Grid 002x007  5.5 58.756 25.616 0.164 9.103 0.033 0.621 0.203 1.677 0.016 101.689 

B-BA-63B_grid3 Grid 002x008  4.742 56.167 27.699 0.128 11.094 0 0.322 0.112 1.134 0.012 101.41 

B-BA-63B_grid3 Grid 002x009  4.762 55.999 27.831 0.116 11.418 0.073 0.316 0.072 1.081 0 101.668 

B-BA-63B_grid3 Grid 002x010  5.546 58.666 25.083 0.123 8.728 0.056 0.593 0.271 1.594 0 100.66 

B-BA-63B_grid3 Grid 003x001  5.01 59.84 21.715 1.412 7.611 0.099 0.992 0.355 4.064 0 101.098 

B-BA-63B_grid3 Grid 003x002  5.435 61.513 20.417 0.706 6.668 0.081 1.466 0.663 4.452 0.009 101.41 

B-BA-63B_grid3 Grid 003x003  5.017 66.777 16.18 0.793 3.741 0.067 2.917 0.589 4.193 0 100.274 

B-BA-63B_grid3 Grid 003x004  3.707 58.32 11.589 1.252 2.957 0.206 3.169 3.504 16.834 0.002 101.54 

B-BA-63B_grid3 Grid 003x005  4.775 61.527 20.874 0.185 6.704 0.095 1.666 0.67 3.402 0.049 99.947 

B-BA-63B_grid3 Grid 003x006  4.886 58.209 25.278 0.282 9.647 0.047 0.721 0.239 2.083 0 101.392 
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Table 13 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

B-BA-63B_grid3 Grid 003x007 5.41 63.492 20.267 0.166 5.369 0 1.979 0.494 2.322 0 99.499 

B-BA-63B_grid3 Grid 003x008 2.988 61.386 10.032 4.416 6.242 0.306 2.49 1.323 11.361 0 100.544 

B-BA-63B_grid3 Grid 003x009 1.273 55.645 4.899 10.664 12.09 0.507 1.076 0.812 13.973 0.009 100.948 

B-BA-63B_grid3 Grid 003x010 4.982 63.379 16.127 1.242 5.165 0.182 2.288 1.2 6.6 0 101.165 

B-BA-63B_grid3 Grid 004x001 1.099 52.832 4.428 11.035 11.859 0.451 1.04 2 16.535 0 101.279 

B-BA-63B_grid3 Grid 004x002 3.84 61.202 15.303 3.757 7.882 0.177 1.863 0.49 7.077 0 101.591 

B-BA-63B_grid3 Grid 004x005 4.023 63.669 13.668 2.737 4.646 0.152 2.976 1.094 6.511 0.018 99.494 

B-BA-63B_grid3 Grid 004x006 4.408 57.723 19.896 3.087 10.469 0.109 0.603 0.366 5.1 0 101.761 

B-BA-63B_grid3 Grid 004x007 5.046 60.059 22.82 0.205 8.204 0.044 1.171 0.444 2.751 0.046 100.79 

B-BA-63B_grid3 Grid 004x008 3.444 56.076 16.258 3.951 9.92 0.215 0.976 1.035 9.215 0 101.09 

B-BA-63B_grid3 Grid 004x009 5.603 62.096 21.217 0.262 6.402 0.104 1.503 0.466 2.548 0.037 100.238 

B-BA-63B_grid3 Grid 004x010 4.57 58.823 14.108 0.589 2.98 0.198 3.084 3.335 13.627 0 101.314 

B-BA-63B_grid3 Grid 005x003 4.266 69.812 13.225 0.22 1.648 0.14 4.225 1.054 5.659 0.03 100.279 

B-BA-63B_grid3 Grid 005x004 1.257 53.59 4.524 9.461 11.208 0.592 1.05 0.875 17.658 0 100.215 

B-BA-63B_grid3 Grid 005x005 4.122 66.228 13.891 1.044 3.574 0.185 3.688 1.003 7.037 0 100.772 

B-BA-63B_grid3 Grid 005x007 4.337 58.138 19.589 2.491 8.62 0.132 0.975 0.5 6.366 0.011 101.159 

B-BA-63B_grid3 Grid 005x008 5.073 56.569 26.743 0.128 10.799 0 0.4 0.112 1.28 0 101.104 

B-BA-63B_grid3 Grid 005x009 4.689 59.814 22.968 0.17 8.088 0.011 1.374 0.424 2.44 0.014 99.992 

B-BA-63B_grid3 Grid 006x001 4.042 68.61 15.444 1.07 3.404 0.168 3.851 0.568 4.053 0 101.21 

B-BA-63B_grid3 Grid 006x002 4.996 62.581 18.358 1.527 6.138 0.186 1.905 0.446 5.492 0.044 101.673 

B-BA-63B_grid3 Grid 006x003 5.04 54.31 19.68 0.154 5.751 0.074 1.291 2.8 12.489 0 101.589 

B-BA-63B_grid3 Grid 006x004 4.604 65.906 15.393 0.364 3.304 0.1 3.203 1.149 5.829 0.014 99.866 

B-BA-63B_grid3 Grid 006x005 5.319 61.267 21.928 0.195 6.909 0.072 1.315 0.605 3.318 0.012 100.94 

B-BA-63B_grid3 Grid 006x006 5.019 64.484 17.803 0.291 4.855 0.084 2.322 0.978 4.744 0 100.58 

B-BA-63B_grid3 Grid 006x007 4.02 68.993 12.362 0.338 2.064 0.101 4.317 1.473 5.881 0.005 99.554 

B-BA-63B_grid3 Grid 006x008 5.12 67.351 15.874 0.277 3.314 0.173 2.998 0.754 3.839 0.023 99.723 

B-BA-63B_grid3 Grid 006x009 5.72 58.636 22.65 0.588 7.959 0.026 0.894 0.624 3.99 0 101.087 
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Table 13 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

B-BA-63B_grid3 Grid 006x010 4.219 56.753 20.721 2.856 11.329 0.121 0.463 0.339 4.841 0 101.642 

B-BA-63B_grid3 Grid 007x001 4.894 66.154 18.297 0.152 3.808 0.125 2.731 0.462 2.756 0.018 99.397 

B-BA-63B_grid3 Grid 007x002 3.537 68.357 13.134 0.66 3.199 0.205 3.677 1.158 6.277 0 100.204 

B-BA-63B_grid3 Grid 007x003 5.389 61.548 22.496 0.166 7.502 0.016 1.345 0.468 2.457 0 101.387 

B-BA-63B_grid3 Grid 007x004 4.827 66.529 16.02 0.201 3.355 0.112 3.211 0.995 4.352 0.028 99.63 

B-BA-63B_grid3 Grid 007x006 5.022 62.816 20.697 0.194 6.435 0.006 1.784 0.553 3.294 0 100.801 

B-BA-63B_grid3 Grid 007x007 5.032 62.907 20.365 0.257 6.314 0.123 1.878 0.686 3.735 0.06 101.357 

B-BA-63B_grid3 Grid 007x009 4.386 63.166 16.378 1.47 5.723 0.269 2.635 0.731 6.701 0.043 101.502 

B-BA-63B_grid3 Grid 008x001 3.287 59.782 12.735 5.047 8.16 0.269 1.665 0.729 9.833 0.018 101.525 

B-BA-63B_grid3 Grid 008x002 4.655 59.564 20.768 1.727 8.235 0.069 1.194 0.343 4.026 0.012 100.593 

B-BA-63B_grid3 Grid 008x003 5.026 59.271 24.28 0.143 8.503 0.002 0.958 0.319 1.653 0 100.155 

B-BA-63B_grid3 Grid 008x004 4.989 62.832 20.73 0.167 6.338 0.012 2.062 0.462 2.461 0 100.053 

B-BA-63B_grid3 Grid 008x005 4.841 66.064 18.643 0.156 4.715 0 2.979 0.821 2.741 0.035 100.995 

B-BA-63B_grid3 Grid 008x006 5.006 69.502 15.087 0.242 2.482 0.075 3.475 0.696 3.363 0.023 99.951 

B-BA-63B_grid3 Grid 008x007 3.529 60.882 12.284 0.675 1.35 0.161 3.869 3.28 15.575 0 101.605 

B-BA-63B_grid3 Grid 008x008 3.728 68 13.151 0.948 2.444 0.127 4.609 1.243 6.834 0 101.084 

B-BA-63B_grid3 Grid 008x009 4.109 54.868 15.401 1.938 5.923 0.261 2.045 2.987 13.288 0.016 100.836 

B-BA-63B_grid3 Grid 008x010 5.399 63.282 19.749 0.709 6.202 0.063 1.77 0.594 3.132 0 100.9 

B-BA-63B_grid3 Grid 009x001 3.2 59.178 11.117 5.696 8.658 0.337 1.559 0.662 10.881 0 101.288 

B-BA-63B_grid3 Grid 009x002 3.868 67.522 13.878 0.826 2.462 0.089 4.236 1.177 5.026 0 99.084 

B-BA-63B_grid3 Grid 009x003 4.742 65.27 17.613 1.023 5.367 0.05 2.813 0.753 3.782 0.023 101.436 

B-BA-63B_grid3 Grid 009x004 2.537 53.572 14.163 7.429 13.226 0.334 0.228 0.598 9.754 0 101.841 

B-BA-63B_grid3 Grid 009x005 5.364 58.931 25.208 0.153 9.279 0 0.696 0.21 1.503 0.035 101.379 

B-BA-63B_grid3 Grid 009x006 5.479 61.382 23.116 0.177 7.188 0 1.3 0.376 1.848 0 100.866 

B-BA-63B_grid3 Grid 009x007 4.444 68.073 15.558 0.36 2.752 0.098 3.858 0.816 3.818 0 99.777 

B-BA-63B_grid3 Grid 009x008 4.855 54.56 24.55 0.885 9.946 0.138 0.408 0.701 5.544 0 101.587 

B-BA-63B_grid3 Grid 009x010 4.415 55.171 19.943 2.823 6.54 0.282 1.007 0.173 11.435 0.011 101.8 
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Table 13 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

B-BA-63B_grid3 Grid 010x001 0.295 36.32 0.674 19.489 0.39 0.95 0.2 0.128 43.334 0.02 101.8 

B-BA-63B_grid3 Grid 010x003 5.402 64.22 19.177 1.01 4.936 0.094 2.02 0.467 3.984 0.011 101.321 

B-BA-63B_grid3 Grid 010x004 4.51 60.155 16.137 3.387 7.711 0.147 1.547 0.844 6.967 0 101.405 

B-BA-63B_grid3 Grid 010x005 4.116 62.774 13.771 3.307 6.405 0.268 2.356 0.651 7.396 0.002 101.046 

B-BA-63B_grid3 Grid 010x006 5.28 61.842 21.135 0.509 6.431 0.122 1.684 0.452 2.793 0.002 100.25 

B-BA-63B_grid3 Grid 010x007 5.39 63.689 19.378 0.226 5.431 0.065 1.844 0.836 3.599 0 100.458 

B-BA-63B_grid3 Grid 010x008 3.286 67.06 11.724 0.599 1.793 0.14 4.644 1.958 8.492 0 99.696 

B-BA-63B_grid3 Grid 010x009 0.71 53.789 3.073 12.616 10.208 0.675 0.788 0.829 18.37 0 101.058 

B-BA-63B_grid3 Grid 010x010 2.835 55.897 11.355 7.378 10.841 0.302 0.906 0.736 10.729 0 100.979 

 
Table 14 Matrix composition of 1974 Batur lavas (incl. microcrysts) [wt%] 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

Grid 1            

B-BA-74A_p220 Grid 001x001 5.353 56.313 21.534 0.617 6.809 0.031 1.33 1.15 8.51 0 101.647 

B-BA-74A_p220 Grid 001x002 4.109 67.005 13.065 2.368 5.022 0.157 3.031 0.833 4.701 0 100.291 

B-BA-74A_p220 Grid 001x003 4.11 58.334 15.848 4.106 8.928 0.258 1.085 0.787 7.799 0 101.255 

B-BA-74A_p220 Grid 001x004 4.34 59.484 16.96 1.762 5.877 0.124 2.182 1.217 8.209 0.035 100.19 

B-BA-74A_p220 Grid 001x005 4.894 56.803 24.148 1.113 10.37 0.061 0.592 0.294 3.129 0.029 101.433 

B-BA-74A_p220 Grid 002x001 5.136 57.999 20.412 0.313 5.886 0.112 1.491 1.407 8.886 0.014 101.656 

B-BA-74A_p220 Grid 002x003 5.304 56.912 26.725 0.117 10.043 0.146 0.356 0.1 1.258 0 100.961 

B-BA-74A_p220 Grid 002x004 3.783 55.753 14.151 4.082 7.667 0.354 1.535 1.762 12.71 0 101.797 

B-BA-74A_p220 Grid 002x005 4.923 56.319 26.842 0.311 10.486 0.044 0.428 0.136 1.514 0 101.003 

B-BA-74A_p220 Grid 003x001 4.808 55.597 27.852 0.158 11.207 0.044 0.298 0.061 1.218 0.036 101.279 

B-BA-74A_p220 Grid 003x003 1.745 53.71 5.794 9.876 11.578 0.422 1.19 1.734 15.612 0.005 101.666 

B-BA-74A_p220 Grid 003x004 5.183 67.472 16.951 0.473 3.812 0.084 2.586 0.684 3.058 0 100.303 

B-BA-74A_p220 Grid 003x005 4.951 61.646 19.883 1.309 7.183 0.08 1.559 0.456 2.953 0.002 100.022 
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Table 14 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

B-BA-74A_p220 Grid 004x001 3.469 56.795 12.916 6.696 12.004 0.345 0.865 0.689 7.368 0.035 101.182 

B-BA-74A_p220 Grid 004x002 5.275 61.241 23.097 0.147 7.955 0 1.176 0.254 1.605 0.026 100.776 

B-BA-74A_p220 Grid 004x003 4.491 55.357 26.279 0.65 11.233 0.02 0.333 0.091 1.685 0.043 100.182 

B-BA-74A_p220 Grid 004x004 4.744 56.525 26.974 0.165 10.078 0.029 0.389 0.093 1.337 0.031 100.365 

B-BA-74A_p220 Grid 004x005 3.995 57.151 15.525 3.716 8.304 0.119 1.476 1.158 8.87 0 100.314 

B-BA-74A_p220 Grid 005x001 3.58 60.149 12.67 6.03 9.406 0.238 1.634 0.79 7.47 0 101.967 

B-BA-74A_p220 Grid 005x004 4.279 54.846 23.03 2.598 12.067 0.137 0.375 0.339 4.165 0.002 101.838 

B-BA-74A_p220 Grid 005x005 4.864 62.695 15.672 2.714 6.712 0.161 1.715 0.587 4.232 0.026 99.378 

Grid 2            

B-BA-74B Grid Grid 001x001 5.23 61.486 22.042 0.249 7.003 0 1.472 0.332 2.185 0 99.999 

B-BA-74B Grid Grid 001x002 5.081 62.45 19.064 1.153 6.474 0.069 1.806 0.455 3.332 0 99.884 

B-BA-74B Grid Grid 001x003 4.216 52.627 19.57 2.765 9.336 0.223 0.678 1.377 10.364 0.042 101.198 

B-BA-74B Grid Grid 001x004 5.213 61.594 21.188 0.391 6.245 0.01 1.878 0.36 1.881 0 98.76 

B-BA-74B Grid Grid 001x005 3.677 53.662 11.15 1.979 2.573 0.263 3.076 3.308 22.073 0 101.761 

B-BA-74B Grid Grid 002x001 5.023 59.513 20.951 1.252 7.23 0.021 1.337 0.624 4.826 0 100.777 

B-BA-74B Grid Grid 002x003 4.607 61.752 16.945 2.38 7.29 0.133 1.864 0.591 4.565 0.036 100.163 

B-BA-74B Grid Grid 002x004 4.184 62.165 16.32 3.007 7.264 0.242 1.877 0.48 4.125 0 99.664 

B-BA-74B Grid Grid 002x005 4.104 61.962 15.449 3.024 6.904 0.221 2.401 0.502 4.46 0.002 99.029 

B-BA-74B Grid Grid 003x001 5.421 60.05 23.508 0.179 8.127 0.029 1.203 0.334 2.032 0 100.883 

B-BA-74B Grid Grid 003x002 2.97 56.589 9.157 7.398 9.625 0.409 1.829 1.273 12.103 0 101.353 

B-BA-74B Grid Grid 003x003 4.936 61.467 17.465 2.406 6.726 0.086 1.81 0.497 4.349 0 99.742 

B-BA-74B Grid Grid 003x004 3.177 61.004 10.229 6.135 7.968 0.327 2.331 0.853 7.972 0 99.996 

B-BA-74B Grid Grid 003x005 2.704 53.506 8.442 6.517 7.896 0.275 1.985 2.247 17.203 0 100.775 

B-BA-74B Grid Grid 004x004 5.137 61.974 20.141 0.891 6.548 0.148 1.691 0.546 3.465 0.005 100.546 

B-BA-74B Grid Grid 004x005 4.661 57.545 18.712 2.951 9.178 0.141 0.883 0.618 5.662 0.012 100.363 

B-BA-74B Grid Grid 005x001 4.687 62.422 17.074 2.924 7.403 0.116 1.739 0.478 4.442 0 101.285 

B-BA-74B Grid Grid 005x002 4.893 69.46 13.298 0.486 1.881 0.173 3.403 0.959 4.194 0.017 98.764 
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Table 14 continued 

Sample ID Na2O SiO2 Al2O3 MgO CaO MnO K2O TiO2 FeO Cr2O3 Total 

B-BA-74B Grid Grid 005x003 5.134 59.725 25.493 0.148 8.642 0.089 1.047 0.181 1.418 0.06 101.937 

B-BA-74B Grid Grid 005x004 5.16 66.21 17.949 0.279 4.502 0.094 2.57 0.637 2.795 0.045 100.241 

B-BA-74B Grid Grid 005x005 5.939 59.526 24.587 0.258 8.242 0 0.61 0.162 1.468 0 100.792 

Grid 3            

B-BA-74B Grid2 Grid 001x001 4.066 65.091 12.365 3.763 5.178 0.333 2.745 0.958 6.628 0.014 101.141 

B-BA-74B Grid2 Grid 001x002 4.368 58.712 13.661 2.408 3.623 0.203 2.757 1.969 13.589 0 101.29 

B-BA-74B Grid2 Grid 001x004 4.924 58.838 19.621 2.236 8.714 0.166 0.98 0.624 4.993 0.007 101.103 

B-BA-74B Grid2 Grid 001x005 4.793 69.162 15.203 0.294 1.424 0.062 4.279 0.954 3.565 0.014 99.75 

B-BA-74B Grid2 Grid 002x001 3.308 56.056 9.854 4.895 6.178 0.22 2.338 2.191 16.405 0 101.445 

B-BA-74B Grid2 Grid 002x003 5.123 56.809 23.385 1.627 10.202 0.072 0.392 0.215 2.615 0 100.44 

B-BA-74B Grid2 Grid 002x004 3.681 57.691 13.486 5.031 9.212 0.146 1.382 1.098 9.082 0 100.809 

B-BA-74B Grid2 Grid 002x005 4.677 66.331 15.411 0.703 2.257 0.119 3.55 1.07 6.778 0 100.896 

B-BA-74B Grid2 Grid 003x002 3.371 46.023 11.248 2.977 4.607 0.449 1.81 3.706 27.395 0 101.586 

B-BA-74B Grid2 Grid 003x004 4.718 59.224 15.804 1.874 5.262 0.232 2.009 1.679 10.834 0 101.636 

B-BA-74B Grid2 Grid 003x005 5.306 63.056 22.027 0.258 6.68 0.052 1.588 0.427 2.103 0 101.497 

B-BA-74B Grid2 Grid 004x001 5.058 68.133 17.447 0.232 3.593 0.079 3.059 0.704 2.087 0 100.392 

B-BA-74B Grid2 Grid 004x002 3.927 56.649 14.77 3.566 7.492 0.227 1.645 1.626 11.807 0 101.709 

B-BA-74B Grid2 Grid 004x003 4.683 59.283 17.96 3.823 9.528 0.103 1.04 0.501 4.467 0.002 101.39 

B-BA-74B Grid2 Grid 004x004 5.721 59.349 23.679 0.335 7.878 0.051 0.911 0.4 2.725 0.033 101.082 

B-BA-74B Grid2 Grid 004x005 4.333 61.537 14.844 4.209 8.578 0.273 1.728 0.609 5.175 0.012 101.298 

B-BA-74B Grid2 Grid 005x001 5.12 68.534 15.005 0.967 2.388 0.11 2.991 0.764 3.787 0.005 99.671 

B-BA-74B Grid2 Grid 005x002 3.664 59.843 13.046 4.994 8.168 0.342 1.927 0.896 7.519 0.016 100.415 

B-BA-74B Grid2 Grid 005x003 5.134 60.712 20.533 1.426 6.856 0.091 1.424 0.43 3.513 0.012 100.131 

B-BA-74B Grid2 Grid 005x005 4.717 62.365 16.701 2.503 6.905 0.154 2.005 0.594 4.097 0.017 100.058 
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