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ABSTRACT 

Erupted basalts are windows into the deep Earth. This dissertation provides 

evidence that mantle-derived basalts grow their phenocrysts during rapid ascent to 

the surface, and that the most Mg-rich olivine in erupted samples approximates the 

first mineral to crystallize from a liquid with a composition of the whole rock.  This 

presents opportunities to constrain the temperature, oxidation state and water 

content of these basalts on the basis of olivine-melt equilibrium.  

Chapter II develops a new olivine-melt thermometer based on the partitioning 

of Ni (DNi
ol/liq), and provides evidence that it is far less sensitive to the effects of 

pressure and dissolved H2O in the melt than DMg
ol/liq, which is the basis of most 

olivine-melt thermometers in the literature. The application of both thermometers to a 

set of subduction-zone basalts allows the depression of the olivine liquidus due to 

the effect of dissolved water to be determined based on the different temperatures 

calculated from the two thermometers; a minimum H2O content in the melt at the 

onset of olivine crystallization can be determined.  

Chapter III investigates the sensitivity of DNi
ol/liq to dissolved H2O in basaltic 

melts through a series of olivine-melt equilibrium experiments. Four 1-bar 

experiments, one anhydrous experiment at 0.5 GPa, and five hydrous experiments 

at 0.5 GPa are presented. The Ni-thermometer developed in Chapter II recovers the 

experimental temperature for all ten experiments within 14˚C on average, including 



 xxi 

those where the melt contained at least 4.4 wt% H2O. In contrast, the Mg-

thermometer (Chapter II) recovers the Texpt of the anhydrous experiments within 

error (±26˚C), but overestimates Texpt by 88-141˚C for the hydrous experiments. The 

results shows a negligible dependence of DNi
ol/liq on pressure and dissolved water 

under crustal conditions, which confirms that the olivine-melt Ni-thermometer can be 

applied to hydrous basalts at <1 GPa without corrections for H2O content in the melt 

and pressure.    

Chapter IV applies the new Ni-based olivine-melt thermometer developed and 

tested in Chapter II and III to a set of mantle-derived, high-K melts that erupted 

within the Colima rift in western Mexico, where a mid-ocean spreading ridge is 

interacting with a subduction zone.  Application of the Ni-thermometer, together with 

phase-equilibrium experiments on phlogopite lherzolite from the literature, shows 

that the K-rich Colima melts segregated near the base of the relatively thick 

lithosphere of the Jalisco block at relatively high pressures (~2.5 GPa) compared to 

most subduction-zone melts (~1.5 GPa).  These temperatures and pressures of melt 

segregation provide key constraints on geodynamic models of this complex tectonic 

setting. 

Chapter V investigates the cause of the relatively high oxygen fugacity (fO2) 

of the pristine K-rich Colima lavas (Chapter IV). The pre-eruptive oxidation state 

(Fe3+/Fe2+ ratio), derived from olivine-melt Fe2+-Mg exchange equilibrium, indicate 

fO2 values that are ~2 log units lower than the post-eruptive value; yet they are still 

significantly higher than those found in most terrestrial basalts. This elevated pre-

eruptive fO2 leads to higher solubility of sulfate in the melt, which degasses as SO2 



 xxii 

and H2S, and drives melt oxidation. This is the first documentation of sulfur 

degassing-induced oxidation observed in natural samples.  
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 Chapter I  

Introduction 

1.1 Primitive basalt: a storyteller of deep arc processes 

Subduction is one of the major driving forces for plate tectonics and the 

manufacturer of the highly differentiated and stratified continental crust, which is 

crucial to the evolution of life and human habitation Earth. In subduction zones, the 

introduction of H2O and fluid-mobile components from the descending slab to the 

overlying mantle wedge facilitates mantle melting at lower temperature, and leads to 

the production of mafic melts that are more oxidized and volatile-rich than those 

generated at mid-ocean ridges and intraplate settings (Carmichael, 1991; Grove et 

al., 2012). Flux of volatiles (H2O, CO2, SO2, H2S, etc.) in subduction zones 

contributes to the water, carbon and sulfur cycle among lithosphere, atmosphere 

and ocean. The volatile-rich and high-viscosity nature of subduction zone lavas 

leads to substantial risks of volcanic hazards in the vicinity of some of the most 

populated area on Earth. A better understanding of subduction zone volcanic 

processes is critical to both the Earth Science community and the global population 

with broad implications.  

One of the major challenges for solid Earth research is to use samples and 

observations from near-surface level to understand the composition, physical 
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properties, conditions and processes in the interior of the Earth, over geological 

timescales. Primitive subduction zone (arc) basalt, which is believed to be the direct 

mantle melt that was segregated from the mantle source and successfully ascended 

to the surface of the Earth, preserves valuable information about the composition, 

pressure-temperature condition and processes at depths. Primitive basalts have 

been identified in a variety of subduction zones, including Cascades (e.g. Donnelly-

Nolan et al., 1991; Baker et al., 1994), Mexico (e.g. Luhr et al., 1989; Lange and 

Carmichael, 1990; Carmichael et al., 1996), Japan (e.g. Tatsumi et al., 1983), 

Aleutian (e.g. Nye and Reid, 1986; Yogodzinski et al., 1995), Lesser Antilles (e.g. 

Pichavant and MacDonald, 2003), Tonga (Falloon and Crawford, 1991). With 

increasing number of identified primitive basalt samples across the world, as well as 

experimental studies focused on their genesis mechanism (e.g. Bartels et al., 1991; 

Draper and Johnston, 1992; Elkins-Tanton et al., 2001; Hesse and Grove, 2003), it 

has been widely recognized that primitive basalts usually have Mg# of 0.73 or above 

(Mg# = XMg/(XMg+XFe2+) by molar), with olivine phenocrysts of Fo90 or above. The 

natural compositional heterogeneity of the global arc mantle, and the interaction of 

subduction with other regional tectonic components, leads to a range of 

compositions of primitive arc basalts from different regions.  

The importance of obtaining information on the temperature of primitive arc 

basalts has long been recognized. Temperature strongly affects many deep Earth 

properties and processes, including phase equilibrium, diffusion, isotopic 

fractionation, partitioning, density, elasticity, seismic velocity, etc. Our understanding 

of Earth’s secular cooling, global heat distribution and mantle convection and many 
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regional magmatic processes, rely on the quality of temperature estimates. The 

published thermometry studies in the literature have been largely focused on 

anhydrous basaltic systems (e.g. Beattie, 1993; Herzburg and O’Hara, 2002). It has 

been recognized that these thermometers overestimate temperature in hydrous 

systems (Putirka et al., 2007; Putirka, 2008). Putirka et al., (2007) provided a new 

olivine-melt thermometer that provides an H2O correction term for hydrous systems. 

The accuracy of the temperature calculation of primitive arc basalts relies on prior 

knowledge of melt H2O content.  

It is a major challenge for the petrological community to constrain pre-

eruptive volatile contents for arc magmas, since magma ascent leads to almost 

complete degassing of most volatile phases (especially H2O and CO2). One of the 

most important parameters recorded in primitive basalts, comes from measurements 

of the volatile (H2O, CO2, sulfur, halogens, noble gases etc.) contents in the olivine-

hosted melt inclusions (e.g. Sisson and Layne, 1993; Roggensack et al., 1997; 

Wallace, 2005; Benjamin et al., 2007; Plank et al., 2013). Melt inclusion volatile 

studies over the past two decades have advanced our understandings about 

subduction volatile flux (e.g. Sadofsky et al., 2008; Ruscitto et al., 2012; Walowski et 

al., 2015), melting of the subduction zone mantle (e.g. Portnyagin et al., 2007; 

Johnson et al., 2009; Ruscitto et al., 2010), and across arc variation of water 

contents (Walker et al., 2003). However, estimates of pre-eruptive melt H2O content 

of hydrous basalt is still scarce outside the melt inclusion literature. The occurrence 

of melt inclusions is not universal, and melt inclusions found in larger bomb-sized 

volcanic samples, where slow post-eruptive cooling causes significant post-eruption 
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hydrogen loss and crystallization (e.g. Chen et al., 2011; 2013; Lloyd et al., 2012; Ni 

et al., 2017), cannot provide high quality information on pre-eruptive melt H2O 

content. The samples that are without available or reliable melt inclusion volatile 

measurements are underrepresented in the existing literature for information on their 

temperature and melt H2O content at depth. 

In addition to temperature and melt H2O content, the oxidation state of 

primitive basalt is another important property that provides insight to subduction 

zone mantle conditions and processes. The oxidation state of iron (ferric/ferrous 

ratio) in a primitive basalt is directely related to the oxygen fugacity of the solid 

mantle from which it derived (e.g. Kress and Carmichael, 1991; Jayasuriya et al., 

2004). One way to quantify the ferric/ferrous ratio of primitive basalts is to use X-ray 

absorption near edge spectroscopy (XANES) to measure the Fe3+/FeT ratio of 

pristine glassy melt inclusions (e.g. Kelley and Cottrell, 2012; Brounce et al., 2014). 

Unlike some of the more evolved melts, arc basaltic samples are usually not co-

saturated with ilmenite and magnetite, therefore the widely used Fe-Ti oxide 

oxybarometry cannot be applied. 

Alternative methods independent of melt inclusion measurements will help 

shed light on these samples. One of the goals of this dissertation is to explore and 

test new methods to constrain olivine crystallization temperature, pre-eruptive H2O 

content and oxygen fugacity of hydrous basaltic systems, that do not require melt 

inclusion measurements.  

 



 5 

1.2 Crystal growth during ascent: a rare case or rarely evoked case?   

Instead of using melt inclusions, the new methods discussed in this 

dissertation to constrain the temperature, melt H2O content and oxygen fugacity of 

natural basaltic samples, all rely on olivine-melt equilibrium. Therefore, it is most 

important to first identify the equilibrium olivine and melt pair in a natural sample. If 

the most Mg-rich olivine composition and the whole rock composition (as the melt) 

are in equilibrium, then this pair can be used to estimate the conditions at the onset 

of olivine crystallization. This is a hypothesis that needs to be tested and evaluated 

before the application of any models based on olivine-melt equilibrium.  

There are two major implications when a piece of bulk volcanic sample that 

was picked up in the field is determined to be “primitive basalt”. Firstly, the whole 

rock composition represents a liquid that was the direct partial melt of peridotitic 

mantle under flux melting, without any crystal fractionation after its complete 

segregation from the mantle source. Secondly, all the phenocrysts in this volcanic 

sample grew from this primitive mantle melt, most likely during some rapid and 

dynamic processes, like degassing induced crystallization of a fluid-saturated melt. 

As a result, the most Fo-rich olivine phenocryst composition should be (a close 

approximate to the one) in equilibrium with a liquid represented by the whole rock 

composition.  

For an olivine-bearing volcanic sample that is not necessarily a primitive arc 

basalt, a set of tests, based on the traverse measurements of many olivine 

phenocrysts across the sample, has been developed in this dissertation, to test if all 

phenocrysts grew in a liquid represented by their whole rock composition. An 
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investigation of the compositional distribution of all olivine phenocrysts in each 

sample is accomplished by extensive microprobe traverse analyses on 20-30 olivine 

phenocrysts distributed across the thin section of each sample. These tests are also 

discussed in details in Chapter II and Chapter IV of this dissertation.  

An important implication from a sample in which all olivine phenocrysts 

observed in the sample (with a range of compositions) grew from a liquid 

represented by the whole rock composition, is that this crystallization process has to 

happen very fast to refrain from any crystal-liquid separation. This cannot be 

achieved in a slowly cooling magma chamber, where mixing and assimilation 

commonly occur to change the bulk liquid composition, the first crystallized olivine 

compositions are not preserved, and significant crystal settling could take place. 

Instead, a dynamic process, like degassing-induced crystallization in an H2O-

saturated melt, is a far more likely scenario to explain the observations in the 

sample.  

Phenocryst (not microlite) growth as a result of degassing-induced 

crystallization of basaltic liquid has not been commonly recognized in the literature. 

Among the very few of them, Vigouroux et al., (2008) and Johnson et al., (2008) 

both focused on basaltic samples from the Mexican Volcanic Belt, the same field 

areas for all the studies in this dissertation.  

 

1.3 Trans-Mexican Volcanic Belt: a unique arc  

The Trans-Mexican Volcanic Belt (TMVB) is located in western-central 

Mexico (Fig. I-1), resulted from the active subduction of the Rivera Plate and the 
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Cocos Plate underneath the southern edge of the North America Plate along the 

Middle American Trench. TMVB is unique due to the subduction from two plates 

(Rivera and Cocos plate) at different angles (Pardo and Suarez, 1995; Yang et al., 

2009; Manea et al., 2013); as well as an early stage continental rifting system 

defined by three intersecting rifts (the N-S trending Colima rift, the N-W trending 

Tepic-Zacoalco rift, and the E-W trending Chapala rift) superimposed over the active 

subduction. The unique geological context of TMVB leads to large compositional 

variability in the eruption products from this region (Wallace et al., 1992; Luhr, 1997), 

which provides incredible opportunities for subduction zone research.  

Figure I-1 Map of the Mexican Arc 
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The samples in this study are from two different regions in TMVB (Fig. I-2). 

The first field area is the Miochoacan-Guanajuato Volcanic Field (MGVF) in Central 

Mexico, formed from the subduction of Cocos Plate beneath North American Plate. It 

is 200-350km from the Middle American Trench, and the slab depth underneath 

MGVF is between 80km to 170km (Johnson et al., 2009). As a result of the 

subduction of the young (about 13Ma) and hot part of the Cocos plate (Pardo and 

Suarez, 1995), over 900 Holocene cinder cones and shield volcanoes are widely 

distributed across MGVF, and the eruption products are predominately basalt and 

basaltic andesite in composition (Hasenaka and Carmichael, 1985). Johnson et al., 

(2008, 2010) have reported up to 6% H2O in olivine-hosted melt inclusion from 

basaltic samples across this region, and suggested degassing-induced 

crystallization of the basaltic liquid at <400MPa. Flux melting of asthenospheric 

mantle wedge has been evoked to generate the calc-alkaline basalts in the MGVF 

(Johnson et al., 2009). In this dissertation, new constraints on the temperature, 

oxygen fugacity and H2O of MGVF basalts and basaltic andesites are provided.  

The three intersecting rifts are located to the west of MGVF closer to the 

subduction front (Fig. I-2). Among them, the N-S Colima Rift is located just above 

where Rivera Plate and Cocos Plate are torn apart at depth, defining the eastern 

margin of the Jalisco Block, which is composed of Cretaceous crystalline basements 

(Frey et al., 2007; Aranda-Gomez and McDowell, 1998). A group of eleven 

Pleistocene scoria cones located on the northern margin of the Colima-Nevado 

Volcanic Complex erupts predominately high MgO (up to 13 wt%), high K2O (up to 

4.6 wt%) minettes and absarokites (with the exception of 2 oldest cones where calc- 
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alkaline basalts and basaltic andesites erupted). Melt inclusion study (Vigouroux et 

al., 2008; Maria and Luhr, 2008) reported up to 6.7 wt% H2O and 6700ppm total 

sulfur in the high-K samples. Whole rock wet chemistry analyses onthe fresh, 

pristine minette and absarokites samples yield oxygen fugacity of up to NNO+4 

(Carmichael et al., 2006). With regard to the generation of these primitive high-K 

melts, Vigouroux et al. (2008) suggested partial melting of phlogopite-bearing 

asthenospheric mantle generated these primitive melts from the Colima cones. 

However, minettes and absarokites of similar compositions that erupted northwest to 

these Colima cones in the Mascota Volcanic Field, which is also located on the 

Figure I-2 Enlarged map to show the sample locations in this dissertation 
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Jalisco block, has been suggested to be generated from partial melting of 

phlogopite-bearing lithospheric mantle (Ownby et al., 2008). The origin of the 

minettes and absarokites in TMVB remains as an open question. This dissertation 

revisits this debate with new constraints on the temperature, oxygen fugacity and 

H2O of the Colima Cone high-K melts at the onset of their olivine crystallization. 

Results of MGVF samples from the same constraint provide illuminating 

comparisons that help unravel the controversy.   

 

1.4 New olivine-melt thermometry based on Mg and Ni partitioning 

There is a vast literature on olivine-melt thermometry based on Mg 

partitioning (e.g. Ford et al., 1983; Beattie, 1993;Sugawara, 2000), and they all 

require a correction term with known melt H2O content when applied to hydrous 

systems (Putirka et al., 2007; Putirka, 2008). It is challenging to constrain the 

temperature of hydrous basalts without information about pre-eruptive melt H2O 

contents from melt inclusion studies.  

Chapter II presents a new olivine-melt thermometer that is based on Ni 

partitioning, and evaluated its dependence on melt H2O content under 1GPa, in 

comparison to an olivine-melt thermometer based on Mg-partitioning. Both 

thermometers were calibrated on a set of 1-bar experiments from the literature, with 

a wide range of melt and olivine composition and temperature. Application of the two 

thermometers to a set of MORB samples (close to anhydrous) and a set of calc-

alkaline basalt, basaltic andesite and andesites from MGVF in Mexico compares the 

effect of dissolved H2O in the melt on Mg and Ni partitioning between olivine and 
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melt. Based on the effect of dissolved H2O in the melt on the depression of olivine 

crystallization temperature, a new ∆T – H2O relation (∆T = Tanhydrous – Thydrous, can be 

obtained through TMg -TNi) was also calibrated in Chapter II. This relation estimates 

the minimum dissolved H2O in the melt at the onset of olivine crystallization. The 

temperature and H2O results on the MGVF samples obtained from the new 

thermometers were then compared with the melt inclusion data from Johnson et al. 

(2008, 2010).  

In Chapter III, 1-bar experiments and both hydrous and anhydrous piston 

cylinder experiments at 0.5GPa are presented, to evaluate the effect of pressure (at 

<1GPa) and dissolved H2O in the melt on olivine-melt Ni partitioning. Besides the 

hydrous experiments from Moore and Carmichael (1998) that were reanalyzed for 

their glass Ni concentration in the experimental charges, there was no available 

experimental data in the literature on olivine-melt Ni partitioning in hydrous systems. 

With successful experimental confirmation, the olivine-melt Ni thermometer could be 

applied to hydrous arc basalts without prior knowledge of melt H2O content.  

Chapter IV applies the Ni-thermometer to the Colima Cone samples, aiming 

at investigating the mantle condition where these high K primitive melts were 

generated, in this highly unique tectonic setting characterized by the interaction of a 

mid-ocean ridge and an active subduction zone, which has caused fragmentation of 

Rivera and Cocos plate, and their different subduction angles (Yang et al., 2009). A 

combination of phase equilibrium partial melting experiments of phlogopite bearing 

lherzolite in the literature, with the temperature result from the Ni-thermometer 

provides critical constraints of the melt segregation depth and temperature. A 
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comparison of the temperature results for the MGVF primitive basalts (Chapter II) 

and the Colima Cone basalts helps illuminate details about the mantle melting, melt 

segregation and ascent in this highly unique tectonic setting underneath the Colima 

Cones. The results are compared with the melt inclusion study by Vigouroux et al. 

(2008) and Maria and Luhr (2008) on the Colima Cone samples.  

 

1.5 Constraining the pre-eruptive oxygen fugacity of arc basalt  

In Chapter V, upon the establishment that the most Fo-rich olivine phenocryst 

composition is in equilibrium with a liquid represented by the whole rock 

composition, the Fe3+/FeT ratio of the melt at the onset of olivine crystallization was 

determined using the most Mg-rich olivine compostion with a proper olivine-melt Fe-

Mg exchange coefficient (KD) value. This proxy is first evaluated on the MGVF 

samples, to compare whether the calculated pre-eruptive Fe3+/FeT ratio agrees with 

the range of global arc basalt, which is around Ni-NiO (NNO) buffer (Kelley and 

Cottrell, 2009). 

Upon the successful application on the MGVF samples, the same method 

was applied to the Colima Cone samples. The calculated fO2 are on average 1-1.5 

log units lower than that obtained from whole rock wet chemistry analyses 

(Carmichael et al., 2006), which is up to 4 log units above the NNO buffer. This 

result is also consistent with those estimated by Vigouroux et al. (2008), using Cr-in-

spinel oxybarometry (Ballhause et al., 1991) and S6+/Stotal ratio (Jugo et al., 2005).  

It has been commonly evoked in the literatures (Metrich et al., 2009; Gaillard 

et al., 2015) that under oxidized condition (NNO+1 or above), the sulfur solubility in 
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the melt increases exponentially and the dominant dissolved species is sulfate 

(SO4
2-, where the valence state of sulfur is S6+); degassing of these oxidized sulfur 

species (6+) in the melt into SO2 (4+) and H2S (2-) in the gas phase induces melt 

oxidation. Given the extremely high sulfur content reported in Colima Cone melt 

inclusions (Maria and Lurh, 2008; Vigouroux et al., 2008), the viability of sulfur 

degassing induced oxidation for the Colima Cone samples is also investigated in this 

study. While there are a handful of studies suggesting sulfur degassing induced melt 

reduction in Hawaii (e.g. Moussallam et al., 2016; Helz et al., 2017; Brounce et al., 

2017) and Mt. Erebus (Moussallam et al., 2014) due to the dissolved sulfide (S2-) in 

the melt degassed into S2 or SO2 in the gas phase, there hasn’t been documentation 

of the sulfur degassing induced oxidation based on observations from natural 

samples in the literature.  
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 Chapter II  

A comparison of olivine-melt thermometers based on DMg and DNi: 

the effects of melt composition, temperature and pressure with 

applications to MORBs and hydrous arc basalts 

2.1 Abstract 

A new olivine-melt thermometer based on the partitioning of Ni (DNi
oliv/liq), with 

a form similar to the Beattie (1993) DMg
oliv/liq thermometer, is presented in this study. 

It is calibrated on a dataset of 123 olivine-melt equilibrium experiments from 16 

studies in the literature that pass the following five filters: (1) 1-bar only, (2) analyzed 

totals between 99.0-101.0 wt% for olivine and 98.5-101.0 wt% for quenched glasses, 

(3) olivine is the only silicate phase in equilibrium with the melt, (4) the NiO 

concentration is ≥ 0.1 wt% in olivine and ≥ 0.01 wt% in quenched glass, and (5) no 

metallic phase is present other than the capsule.  The final dataset spans a wide 

range of temperature (1170-1650 °C), liquid composition (37-66 wt% SiO2; 4-40 wt% 

MgO; 107-11087 ppm Ni), and olivine composition (Fo36-100; 0.10-15.7 wt% NiO).  

The Ni-thermometer recovers the 123 experimental temperatures within ± 29 °C 

(1σ), with an average residual of 0 °C. A re-fitted version of the Mg-thermometer of 

Beattie (1993), calibrated on the same 123 experiments as for the Ni-thermometer, 

results in an average residual of 1 ± 26 °C (1σ). When both thermometers are 
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applied to the same 123 experiments, the average ∆T (TMg-TNi) is 1 ± 29°C (1σ), 

which confirms that the Mg- and Ni-thermometers perform equally well over a wide 

range of anhydrous melt composition and temperature at 1 bar.  The pressure 

dependence of the Ni-thermometer under crustal conditions (≤ 1 GPa) is shown to 

be negligible through comparison with experimental results from Matzen et al. 

(2013), whereas the pressure dependence of the Mg-thermometer is up to 52°C at ≤ 

1 GPa (Herzberg and O’Hara, 2002).  Therefore, neglecting the effect of pressure 

when applying both thermometers to basalts that crystallized olivine at crustal 

depths (≤ 1 GPa) is expected to lead to negative ∆T (TMg-TNi) values (≤ -52 °C).  

Application of the two thermometers to nine mid-ocean ridge basalts results in an 

average ∆T of -3 degrees, consistent with shallow crystallization of olivine under 

nearly anhydrous conditions. In contrast, application of the two thermometers to 18 

subduction-zone basalts leads to an average ∆T of +112 degrees; this large positive 

∆T value cannot be explained by the effect of pressure, temperature or anhydrous 

melt composition.  It is well documented in the literature that DMg
oliv/liq is affected by 

dissolved water in the melt and that Mg-thermometers overestimate the temperature 

of hydrous basalts if an H2O correction is not applied (e.g., Putirka et al., 2007).  

Therefore, the reason why hydrous arc basalts have higher ∆T (TMg-TNi) values than 

MORBs may be because DNi
oliv/liq is less sensitivite to water in the melt, which is 

supported by new Ni-partitioning results on three olivine-melt equilibrium 

experiments on a basaltic andesite with up to 5 wt% H2O.  More hydrous 

experiments are needed to confirm that the Ni-thermometer can be applied to 

hydrous melts without a correction for H2O in the melt. 
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2.2 Introduction 

The importance of obtaining the magmatic temperatures of basalts has long 

been recognized and pursued by Earth scientists. Numerous researchers have 

mapped global variations in mantle temperature by applying olivine-melt 

thermometers based on Mg-partitioning (DMg
oliv/liq) to basalts from mid-ocean 

spreading ridges (e.g. Falloon et al., 2007; Genske et al., 2012) and the Iceland and 

Hawaiian plumes (e.g. Neave et al., 2015; Xu et al., 2014).  These efforts not only 

constrain conditions for mantle melting at different tectonic settings, including depth 

of melting (e.g., Lee et al., 2009) and thermal anomalies associated with mantle 

plumes (e.g., Herzberg et al., 2007; Falloon et al., 2007; Putirka et al., 2007), but 

also have contributed substantially to our understanding of how the Earth’s mantle 

has cooled through time (e.g., Herzberg and Gazel, 2009). 

The reliability of these results largely depends on the accuracy of applied 

olivine-melt thermometers. There is general agreement (e.g., Herzberg et al., 2007; 

Falloon et al., 2007; Putirka, 2008; Herzberg and Asimow, 2015) that the Beattie 

(1993) form of the thermometer recovers experimental temperatures the best under 

anhydrous conditions (e.g., standard error estimate of ± 44°C; Putirka, 2008) and 

produces temperatures similar to the model of Ford et al. (1983) and those obtained 

by the MELTS program (Ghiorso and Sack, 1995; Asimow et al., 2001) for 

anhydrous natural samples. When applied to hydrous liquids, however, all 

thermometers based on DMg
oliv/liq (e.g., Ford et al., 1983; Beattie, 1993), require a 

major correction for the dissolved H2O content when applied to hydrous liquids, 

possibly because hydroxyl groups complex with Mg2+ to lower its activity in hydrous 
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melts (e.g., Waters and Lange, 2013).  Putirka et al. (2007) provides a modified 

thermometer (Eq. 4 in that study) that includes an H2O term, which reproduces 

experimental temperatures with a high overall precision (standard error estimate of 

29˚C; Putirka, 2008). Thus, the application of any currently available olivine-melt 

thermometer based on Mg-partitioning to hydrous basalts requires that melt H2O 

concentration be known a priori.    

In this study, the potential of a new olivine-melt thermometer based on the 

partitioning of Ni (DNi
oliv/liq) is evaluated in comparison to the best available DMg

oliv/liq 

thermometer as a function of anhydrous melt composition, temperature and 

pressure through a common set of phase-equilibrium experiments from the 

literature.   Both the DNi
oliv/liq

  and DMg
oliv/liq thermometers are applied to a set of nine 

mid-ocean ridge basalts (MORBs) and 18 subduction-zone basalts to test whether 

there is any difference in the results for samples that are relatively anhydrous (i.e., 

MORBs) vs. hydrous (i.e., arc basalts).  In light of the large systematic difference in 

the Ni- and Mg-thermometers for arc basalts, but not for MORBs, new Ni-partitioning 

results for olivine-melt equilibrium experiments on a hydrous basaltic andesite are 

presented to test the relative sensitivity of DNi
oliv/liq

  and DMg
oliv/liq to up to 5 wt% H2O 

in the melt phase. 

 

2.3 Analytical Methods 

Olivine compositions were measured with a five-spectrometer Cameca SX-

100 electron microprobe at the University of Michigan. The analyses were made with 

a focused beam, with an acceleration voltage of 15kV and a beam current of 20nA.  
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Eight elements were measured (Mg, Fe, Si, Ni, Al, Mn, Cr, Ca).   The peak and 

background counting times were 30s each for Si, Mg, Fe and Ni, and 20 s each for 

Al, Mn, Cr and Ca.   The 1σ precision based on counting statistics is ± 0.32 wt% 

SiO2, ± 0.25 wt% MgO, ± 0.54 wt% FeO, and ± 0.05 wt% NiO, and < 0.1 wt% for 

Cr2O3, Al2O3, MnO and CaO.  The standards used for all analyses are from the 

University of Michigan collection for the electron microprobe and are described in 

Table A1.   Oxygen was calculated by cation stoichiometry and used in the Cameca 

PAP correction program.  Traverses across 20-30 olivine crystals were conducted in 

all natural samples.  Traverses along the darker (Mg-rich) region on the back-

scattered electron (BSE) image of each crystal were made, with an analysis every 

20-30 µm, leading to approximately 200-500 effective olivine analyses for each 

sample.  Plagioclase crystals in two natural samples (UR-60, UR-61) were also 

analyzed using the Cameca SX-100, but in this case seven elements were analyzed 

(Si, Al, Fe, Ca, Na, K, Ba) using an accelerating voltage of 15 kV and a focused 

beam current of 4 nA.  The peak and background counting times were 30s each for 

all elements.  The 1σ precision based on counting statistics is < 2% for SiO2 and 

Al2O3, < 4% for CaO, and < 5% for Na2O.  Traverse analyses across plagioclase 

phenocrysts were performed in the same way as for olivine phenocrysts.  

The Ni concentrations (ppm) in the quenched glass of experimental run 

products were analyzed by laser ablation using a Photon Machines Analyte G2 193 

nm Ar-F excimer laser coupled with a Thermo Scientific X series 2 Quadrapole 

inductively coupled plasma mass spectrometer (ICP-MS) at Oregon State University.  

The beam size was 50 µm and the counting time was 30s. GSE-1G was used as the 
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reference standard while monitoring standards BCR-2G and TI-G.  The Ni content of 

the glass was calculated relative to the reference standard GSE-1G, which was 

measured under identical conditions throughout the same analytical session. To 

reduce the matrix effect, 43Ca was used as an internal standard, in conjunction with 

the CaO contents in the experimental glasses, which were measured independently 

with an electron microprobe and reported in Moore and Carmichael (1998).  The 1σ 

uncertainty is 8%, which includes the error from the reference standard GSE-1G.  

The procedures and protocols that were followed are described more fully in Kent et 

al. (2004). 

 

2.4 Olivine-Melt Thermometry  

2.4.1 An Olivine-Melt Thermometer Based on Ni Partitioning at 1 bar 

Nickel partitioning between olivine and basaltic melts has been extensively 

studied as a function of anhydrous melt composition, temperature, and pressure by 

a large number of researchers.  Here, attention is first focused on the effect of 

anhydrous melt composition and temperature on the partition coefficient for Ni 

between olivine and melt (DNi
oliv/liq) at 1 bar; the effect of pressure is evaluated 

separately in another section below.  On the basis of nine experimental studies 

published over the last four decades (Arndt, 1977; Hart and Davis, 1978; Leeman 

and Lundstrom, 1978; Agee and Walker, 1990; Kelemen et al., 1998; Wang and 

Gaetani, 2008; Li and Ripley, 2010; Putirka et al., 2011; Matzen et al., 2013) thirteen 

different models were proposed to describe DNi
oliv/liq as a function of temperature and 

melt composition (Table II-1).  



 26 

To test the relative effectiveness of these different model equations at 1-bar, 

an initial dataset of 328 1-bar experiments were compiled, which includes those that 

were used to calibrate the Matzen et al. (2013) and Li and Ripley (2010) models, as 

well those in the Library of Experimental Phase Relations (LEPR) (Hirschmann et 

al., 2008).  Four filters were then applied: (1) analyzed totals of olivine between 99.0-

101.0 wt% and of glass between 98.5-101.0 wt%;  (2) olivine is the only silicate 

phase in equilibrium with the melt; (3) the NiO concentration is ≥ 0.1 wt% in olivine 

and ≥ 0.1wt% in quenched glass (given the detection limits of the electron 

microprobe used to analyze the Ni contents in both phases); (4) no metallic phase is 

present other than the capsule.  The purpose of these four filters is to exclude 

experiments where analytical uncertainties may have been too high and/or where 

equilibrium may not have been attained among several phases in crystal-rich 

experiments.  Although some experiments that had small analytical uncertainties 

and/or achieved equilibrium may have been excluded, the uniform application of all 

four filters allowed a high-quality dataset to be compiled in an unbiased manner.  

The final dataset includes 123 olivine-melt experiments at 1 bar from 16 studies 

(Bird, 1971; Arndt, 1977; Takahashi, 1978; Nabelek, 1980; Kinzler et al., 1990; 

Ehlers et al., 1992; Snyder and Carmichael, 1992; Jurewicz et al., 1993; Parman et 

al., 1997; Gaetani and Grove, 1997; Tuff et al., 2005; Mysen, 2006; Mysen, 2007a; 

Mysen, 2007b; Mysen, 2008; Wang and Gaetani, 2008; Matzen et al., 2013).  The 

final dataset (compiled in Table A2) spans a wide range of liquid composition (37-66 

wt% SiO2; 4-40 wt% MgO; 107-11087 ppm Ni), olivine composition (Fo36-100; 0.13-

15.7 wt% NiO), and temperature (1170-1650 °C).  
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Studies Rearranged Equations1 
Average 
Residual
l  (± 1σ) 

Matzen et 
al., 

2013 
T K =  

4338
lnD!"

!"#$ !"#$ mol% − lnD!"
!"#$ !"#$ mol% + 1.956

 19 ± 98 
˚C 

Putirka et 
al., 

2011 

Eqn. 2a T ˚C =  
6800

lnD!"
!"#$ !"#(wt%)+ 3.257

 -16 ± 
70 ˚C 

Eqn. 2b 
T ˚C

=  
6829

lnD!"
!"#$ !"#(wt%)− 0.033 ∗ Si𝑂!!"#(𝑤𝑡%)+ 4.75

 
58 ± 75 

˚C 

Eqn. 2c 

T ˚C
=  3236

[lnD!"
!"#$ !"# wt% − 0.04 ∗ Si𝑂!!"# 𝑤𝑡%
+ 0.04 ∗MgO!"# 𝑤𝑡% + 1.78]

 144 ± 
119 ˚C 

Eqn. 2c’2 

T ˚C
= 3235.6

[lnD!"
!"#$ !"# wt% − 0.038 ∗ Si𝑂!!"# 𝑤𝑡%
+0.045 ∗MgO!"# 𝑤𝑡% + 1.783]

 4 ± 
49˚C 

Li and 
Ripley, 
20103 

T K =  
9250

lnD!"
!"#$ !"#(wt%)0.618 ∗ 𝑋!"#

!"# 𝑋!"#!
!"# + 4.02

 -9 ± 30 
˚C 

Wang and 
Gaetani, 

2008 
T K =  

7100
𝑙𝑛𝐷!"

!"#$ !"#$ 𝑤𝑡% +  0.71 ∗ ln(NBO/T)+ 2.5
 -39 ± 

75 ˚C 

Keleman et 
al., 1998 

T K =  
15850

lnD!"
!"#$ !"#(wt%)+ 7.69

 29 ± 
54˚C 

Table II-1 The equations and average residual for 13 DNiol/liq models from the 
literature applied to data in Table A2 
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Notes:  
1. All the models were originally fit with lnDNi

 or DNi as the dependent variable. 
They were rearranged to calculate temperature from analyzed DNi and melt 
compositions. 
2. Eqn. 2c’ is Eqn. 2c from Putirka et al. (2011) with one more significant digit 
on each of the fit parameters than what is reported (determined by trial and 
error to obtain a better residual for the 123 experiments). 
3. In the equation of Li and Ripley (2010), 𝑿𝒅𝒊𝒗

𝒍𝒊𝒒  =  𝑿𝑭𝒆𝑶
𝒍𝒊𝒒 +  𝑿𝑴𝒈𝑶

𝒍𝒊𝒒 +  𝑿𝑴𝒏𝑶
𝒍𝒊𝒒 + 𝑿𝑪𝒂𝑶

𝒍𝒊𝒒 +
 𝑿𝑪𝒐𝑶
𝒍𝒊𝒒 +  𝑿𝑵𝒊𝑶

𝒍𝒊𝒒 . 
 

 

The thirteen DNi
oliv/liq models in Table II-1 were used to calculate temperature 

for the 123 experiments in Table A2.  Plots of the temperature residuals ( = Tcalc – 

Texpt) for each model are shown in Figure A1.  Among the thirteen models, the one 

presented in Li and Ripley (2010) yields the best result with an average residual of -

9 ± 30˚C (1σ), while the others have 1σ residuals that range from ± 54 to  ±119°C 

(Table II-1; Fig. A1). Although the most recently published model of Matzen et al. 

Agee and 
Walker, 

1990 

SiO2 

T K

=  
10800

lnD!"
!"#$ !"#(wt%)− 0.04 ∗ Si𝑂!!"#(𝑤𝑡%)+ 6.66

 
60 ± 
59˚C 

MgO T K =  
93000

D!"
!"#$ !"# wt% + 45

𝑀𝑔𝑂!"# 𝑤𝑡% + 45
 40 ± 

86˚C 

Hart and 
Davis, 
1978 

T K =  
12345

lnD!"
!"#$ !"#(wt%)+ 5.593

 30 ± 
57˚C 

Leeman 
and 

Lundstrom
, 1978 

wt% T K =  
13376

lnD!"
!"#$ !"#(wt%)+ 6.34

 3 ± 
54˚C 

mole% T K =  
14298

lnD!"
!"#$ !"#(mole%)+ 6.99

 15 ± 
54˚C 

Arndt, 
1977  T K =  

10430
lnD!"

!"#$ !"#(mole%)+ 4.79
  -17 ± 

60˚C 
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(2013) has an average residual of only 19 °C, the 1σ standard deviation is ± 98°C 

(Table II-1; Fig. A1).  Note that the Ni-partitioning experiments conducted by Matzen 

et al. (2013) are of the highest quality, and both the Li and Ripley model (2010) and 

the Matzen et al. (2013) models recovers the two 1-bar experiments from Matzen et 

al. (2013) within 22 and 35 °C, respectively. 

The next step is to recalibrate all of the  DNi
oliv/liq  thermometers in Table II-1, 

using the dataset of 123 olivine-melt experiments in Table A2.  The 13 models in 

Table II-1 can be reduced to eight different forms of model equations, and the results 

of those re-calibrations are shown in Table II-2 and Figure A2 (plots of the 

temperature residuals for each model).  The effect of recalibrating the model 

equations in Table II-2 with 10000/T as the dependent variable (instead of lnDNi
oliv/liq) 

leads to temperature-dependent residuals (Table A3, Figure A3) and is therefore not 

recommended.   

The best model in Table II-2 is obtained from the equation used by Li and 

Ripley (2010), which is based on the simplified thermodynamic formulation of Beattie 

et al. (1991) where the effect of melt composition (and polymerization) is modeled 

through the term, , where  is equal to 

 (Xi
melt refers to the mole fraction of component i 

in the melt) and  is the mole fraction of SiO2 in the melt.  To first order, this 

compositional term tracks the degree of melt polymerization, which has been shown 

to increase the value of DNi
oliv/liq  (e.g., Hart and Davis, 1978; Wang and Gaetani, 

2008).  Interestingly, this simplified compositional parameter leads to a better model 

equation than one that is based on the parameter NBO/T (non-bridging oxygens 

XDiv
melt XSiO2

melt XDiv
melt

XMgO
melt + XFeO

melt + XCaO
melt + XMnO

melt
+ XCoO

melt + XNiO
melt

XSiO2
melt
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over tetrahedral units), which was introduced by Mysen et al. (1985) to model the 

degree of melt polymerization.  The NBO/T parameter is included in Model D (Table 

II-2), the form used by Wang and Gaetani (2008), and results in a higher 1σ 

standard deviation (± 60 °C) than that (± 31 °C) for the Li and Ripley (2010) form 

(Model A in Table II-2) when calibrated on the 123 1-bar experiments. 

A final model equation for the Ni-thermometer is based on the general form of 

the Beattie (1993) Mg-thermometer.  In this empirical version (Eq. 1), DNi
oliv/liq is 

substituted for DMg
oliv/liq  (both constructed on a molar basis) and the coefficients in 

front of the molar compositional terms are fitted parameters.  In this equation, the 

effect of melt polymerization is incorporated with the combined terms XNM and XSiO2, 

which are defined below.  Although the original Beattie (1993) model equation uses 

cation fractions instead of mole fractions, the results of a calibration on the 123 

experiments in Table A2 have lower residuals if mole fractions are used.  The 

generalized form of the equation is given here: 

                         (1) 

where T is in Kelvin,   (mole fraction 

components), is the mole fraction of SiO2 in the melt, and NF = 

. The results of the calibration of Equation 1 (for i=Ni) 

on the 123 experiments in Table A2 are given in Table II-3, with residuals plotted in 

Figure II-1a. This model provides the best overall fit to the data, with an average 

residual of 0 ± 29°C and a R2 of 0.96, and it is the Ni-thermometer recommended in 

this study (Table II-3)  

lnDi
ol melt = a+ b

T
+ c ln XNM

liq( )+ d ln XSiO2
liq( )+ e NF( )

XNM
liq = XFeO

liq + XMgO
liq + XMnO

liq + XCaO
liq + XCoO

liq + XNiO
liq

XSiO2
liq

3.5ln 1− XAl2O3( )+ 7ln 1− XTiO2( )
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Model A is based on the Li and Ripley (2010) model. 
Model B is based on Eq. 2c in Putirka et al. (2011). 
Model C is based on Eq. 2b in Putirka et al. (2011) and the SiO2 model in Agee and 
Walker (1990). 
Model D is based on the Wang and Gaetani (2008) model. 

Model 
#  Rearranged Equations 

Avg. 
Tcalc 

– 
Texpt 
(with 
1σ) 

R2 

Model 
A 

T K
= 9090 ±24 )/ [lnD!"

!"#$ !"# wt% + 0.677 ±0.026
∗ (𝑋!"#

!"# +  𝑋!"#
!"# +  𝑋!"#

!"# + 𝑋!"#
!"# +  𝑋!"#

!"# +  𝑋!"#
!"# ) 𝑋!"#!

!"#

+ 3.904 ±0.147 ] 

-1 ± 
31 ˚C 0.961 

Model 
B 

T(K) =
6902 ±35 /[lnD!"

!"#$ !"# wt% − 0.029 ±0.001 ∗
(Si𝑂!

!"# 𝑤𝑡% −  MgO!"# 𝑤𝑡% )  + 3.442 (±0.189)] 

-1 ± 
49 ˚C 0.942 

Model 
C 

T(K) =  12958(±373)/[lnD!"
!"#$ !"# wt%

− 0.0371 (±0.0025) ∗ Si𝑂!!!"(𝑤𝑡%)
+ 8.042 ±0.298 ] 

1 ± 
33 ˚C 0.911 

Model 
D 

𝑇 𝐾 = 7965 (±48)
/[lnD!"

!"#$ !"# wt% + 0.492 ±0.041 )
∗ 𝑁𝐵𝑂 𝑇 + 2.957 ±0.295 ] 

2 ± 
60 ˚C 0.863 

Model 
E 

𝑇(𝐾) =  17841 ±871 /[lnD!"
!"#$ !"#$ mol% +

 lnD!"
!"#$ !"#$ mol% + 8.254 (±0.535)] 

2 ± 
56 ˚C 0.776 

Model 
F 

T(K) =
10517(±560)/[lnD!"

!"#$ !"# mol% + 4.768(±0.344)] 
-3 ± 
61˚C 0.745 

Model 
G 

T K = 11070 (±592)/[lnD!"
!"#$ !"# wt%

+ 4.946 ±0.363 ] 
3 ± 

62˚C 0.743 

Model 
H 

T(K) =  66644 ±5083 /[D!"
!"#$ !"# wt%

− 1 𝑀𝑔𝑂!"# 𝑤𝑡% + 33.745± 3.118] 
4 ± 

83˚C 0.696 

Table II-2 The average residual for eight model equations from Table II-1 
recalibrated on the 123 1-bar experiments in Table A2.  
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Model E is based on the Matzen et al. (2013) model. 
Model F is based on the mole% model in Leeman and Lundstrom (1978) and the 
model in Arndt (1977), 
Model G is based on Eq. 2a in Putirka et al. (2011), Leeman and Lundstrom (1978), 
Keleman et al. (1998), and Hart and Davis, (1978). 
Model H is based on the MgO equation in Agee and Walker (1990). 
lnDNi or DNi was the dependent variable in all fits, except DNi – 1/MgO for Model H, 
and lnDNi+ lnDMg for Model E. 
 

 

 

 

 

 

 

 

 

2.4.2 An Updated Olivine-Melt Thermometer Based on Mg Partitioning at 1 bar 

Since the publication of the landmark study by Roeder and Emslie (1970), 

numerous geothermometers based on the partitioning of Mg between olivine and 

silicate melt have been proposed.  In a review of olivine-melt thermometers, Putirka 

(2008) showed that the general form of the Beattie (1993) model (Eq.1) leads to the 

most accurate results.  When the Beattie (1993) and Putirka et al. (2007) Mg-

thermometers are applied to the 123 olivine-melt 1-bar experiments in Table A2 

(used to calibrate the Ni-thermometer in Eq. 1), the average residuals are 17 ± 30 

(1σ) and 0 ± 31 (1σ), respectively (Table II-4; Figure A4).  Here, we perform a re-

  TNi TMg 
fitted value ± 1σ 

a -4.32 ± 0.33 -4.74 ± 0.20 
b 9416 ± 296 6701 ± 182 
c -0.71 ± 0.13 -1.12 ± 0.08 
d 0.53 ± 0.24 -1.08 ± 0.15 
e 0.35 ± 0.11 0.64 ± 0.07 

statistics 
SEE 29 26 
R2 0.96 0.96 

Table II-3 Fitted parameters and statistics for calibration of Equation 1 for Ni 
and Mg 
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calibration of the general form of the Beattie (1993) Mg-thermometer on the 123 

experiments in Table A2, using the empirical form shown in Equation 1.  The results 

of the regression are given in Table II-3, with residuals plotted in Figure II-1b.    

This model provides an excellent fit to the 123 olivine-melt experiments, with an 

average residual of 1 ± 26°C and a R2 of 0.96, and it is the Mg-thermometer 

recommended in this study.  

Study Equations 
Average 
Residua
l (with 

1σ) 

Beattie, 
1993 

 

𝑇 𝐾 ) =  

[13603.6
+4.943 ∗ 10!! ∗ (𝑃 𝑃𝑎

−10!)]

[6.26+ 2 ∗ 𝑙𝑛 𝐷!"
!"#$
!"#

+2 𝑙𝑛 1.5 ∗ 𝐶!"
!"#

+2 ∗ 𝑙𝑛 (3 ∗ 𝐶!"#!
!"# )− 𝑁𝐹]

 

 

17 ± 30 
˚C 

Putirka 
et al., 
2007 

𝑇 ˚𝐶

=  

[15294.6+ 1318.8 ∗ 𝑃 𝐺𝑃𝑎
+2.4834 ∗ 𝑃 𝐺𝑃𝑎 !]

[8.048+ 2.8352 ∗ 𝑙𝑛𝐷!"
!"#$
!"#

+2.097 ∗ 𝑙𝑛 1.5 ∗ 𝐶!"
!"#

+2.575 ∗ 𝑙𝑛 3 ∗ 𝐶!"#!
!"#

−1.41 ∗ 𝑁𝐹
+ 0.222 ∗  𝐻!𝑂 +
0.5 ∗ 𝑃 (𝐺𝑃𝑎)]

 

0 ± 31˚C 

Table II-4 The average residuals for the Mg-thermometers of Beattie (1993) 
and Putirka et al. (2007) re-calibrated on the 123 experiments in Table A2 
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Figure II-1 Plot of Texpt –TNi (temperature calculated from Ni-thermometer; Eq. 
1, Table II-3) vs Texpt for the 123 olivine-melt experiments in Table A2; vs. Texpt 
for the 123 olivine-melt experiments in Appendix II- B; (b) Plot of Texpt-TMg 
(temperature calculated from Mg-thermometer; Eq.1, Table II-3) vs. Texpt (c) 
same as (a), but ∆T (= TMg-TNi ) vs. Texpt. The results show no systematic 
difference between the two thermometers over a wide range of temperature 
and anhydrous melt composition (Table A2). The solid squares are results 
from the hydrous olivine-melt equilibrium experiments of Moore and 
Carmichael (1998; Table II-7) and show that the Ni-thermometer more 
accurately recovers experimental temperatures under hydrous conditions than 
the Mg-thermometer. 

(b) 

(a) 

-150 
-100 
-50 

50 
100 
150 

1000 1200 1400 1600 1800 

T M
g- 

T N
i (

˚C
)

-150 
-100 
-50 

0 
50 

100 
150 

1000 1200 1400 1600 1800 
T N

i- 
T ex

pt
 (˚

C
)

T expt (˚C)

-150 
-100 
-50 

50 
100 
150 

1000 1200 1400 1600 1800 

T M
g- 

T ex
pt

 (˚
C

)

T expt (˚C)

0 

avg residual
1±26˚C (1   )

avg residual
0±29˚C (1   )

avg residual
1±29˚C (1   )

(c)

0 

Figure 1

T expt (˚C)



 35 

 
 
2.4.3 A comparison of the Ni- and Mg-Thermometers at 1 bar 

In order to directly compare the results of the Ni-thermometer (TNi) with those 

of the Mg-thermometer (TMg) on the 123 experiments, a parameter ∆T (= TMg – TNi) 

was constructed for this dataset.  A plot of ∆T as a function of experimental 

temperature is shown in Figure II-1c; the average ∆T is 1 ± 29°C (1σ). This result 

confirms that the Ni-thermometer and the Mg-thermometer (Table II-3, Eq. 1) 

perform equally well over a wide range of anhydrous melt composition (SiO2 = 37-66 

wt%; MgO = 4-40 wt%) and temperature (1160-1650 °C) at 1 bar.  Therefore, if the 

two thermometers are applied to a series of basalts that crystallized at shallow 

depths and contained little dissolved H2O (e.g., MORBs), ∆T (= TMg – TNi) is 

expected to be close to zero. A test of whether or not this is the case is presented 

below in an application to mid-ocean ridge basalts, but first the effect of pressure on 

both the Mg- and Ni-thermometers is evaluated. 

 

2.4.4 The Effect of Pressure on the Mg- and Ni-Thermometers 

Herzberg and O’Hara (2002) examined the effect of pressure on the Beattie 

(1993) DMg
oliv/liq thermometer and proposed the following pressure correction:  

    T (P) = T1-bar + 54P(GPa) – 2P(GPa)2          (2) 

This pressure correction can be tested against the high-quality experimental 

results of Matzen et al. (2013), where olivine-melt equilibrium experiments were 

performed on a MORB sample between 1 bar and 3 GPa.  Application of the 

updated Mg-thermometer (Table II-3, Eq. 1) to the Matzen et al. (2013) experiments 
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allows the residuals (Texperimental - TMg) to be plotted as a function of pressure.  In 

Figure 2, the solid curve shows the Herzberg and O’Hara (2002) pressure correction 

(Eq. 2), which agrees well with the Matzen experiments.  

The exchange of Mg between olivine and liquid can be described by the 

following reaction: 

          Mg2SiO4 (melt) = Mg2SiO4 (olivine)              (3) 

 

In Equation 3, the lower volume (olivine) side of the reaction is favored with 

higher pressure.  Therefore, increasing pressure (while holding all other parameters 

Figure II-2 Plot of residual vs pressure for the Mg-thermometer and Ni-
thermometer (Eq.1 and Table II-3), when applied to olivine-melt equilibrium 
experiments from Matzen et al. (2013). Open and solid circles are residuals (Tcalc – 
Texpt ) of the Mg-thermometer and Ni-thermometer (Eq. 1 and Table 3), 
respectively. The solid line shows the Herzberg and O’Hara (2002) pressure 
correction (Eq. 2 in text); the solid line closely matches the the difference in the 
experimental temperatures of Matzen et al. (2013) and the temperature calculated 
from the Mg-thermometer in this study.  The dashed line is a linear fit to the solid 
circles between 0 and 1 GPa (slope is 4°C/GPa) and shows that the Ni-
thermometer has a negligible pressure correction over this interval.  However, the 
Ni-thermometer has a strong dependence on pressure at ≥ 2 GPa. The step-wise 
behavior for the Ni-thermometer between 1bar to 3 GPa is explained in the text.  
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constant) will result in higher DMg
oliv/liq values, which leads to lower calculated 

temperatures (Eq. 1).  Thus, the effect of not including a pressure correction to the 

Mg-thermometer will lead to underestimates of temperature (by ≤ 52°C for melts that 

crystallize olivine at ≤ 1 GPa, according to Eq. 2). The Matzen et al. (2013) 

experiments can also be used to evaluate the pressure dependence to DNi
oliv/liq.  In 

this case, application of the Ni-thermometer (Table II-3, Eq. 1) leads to residuals 

(Texpt - TNi) that show a step-like distribution with pressure, with little dependence 

between 1 bar and 1 GPa, and then a marked pressure dependence between 2 and 

3 GPa.  At 1 bar, the two Matzen et al. (2013) experiments have residuals of -2 and -

9 degrees.  At 1 GPa, the five Matzen et al. (2013) experiments all give a similar 

result, with an average residual of -2 ± 6 °C.  A linear fit to all seven residuals 

(dashed line in Fig. II-2) leads to an increase of only 4°C between 0 and 1 GPa. 

A plausible explanation for the step-like behavior in Figure II-2 is related to 

the coordination of Ni2+ in the melt as a function of pressure. X-ray Absorption Near-

Edge Structure (XANES) spectroscopy shows that Ni2+ in silicate liquids is largely in 

4- and 5-fold coordination over a range of melt composition at 1 bar (Galoisy and 

Calas, 1993).  Moreover, Ni2+ is not abundant in 6-fold coordination at depths ≤ 1 

GPa, but does undergo a complete conversion to octahedral coordination by 4 GPa 

(Jones et al., 2011).  Therefore, we suggest two reactions to describe the effect of 

pressure on the Ni2SiO4 liquid component: 

 [4-5]Ni2SiO4 (melt) = [6]Ni2SiO4 (melt)           (4a) 

 [6]Ni2SiO4 (melt) = [6]Ni2SiO4 (crystal)                   (4b) 
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At crustal pressures (<1 GPa), the predominant effect of increasing pressure 

is expressed by the reaction in Equation 4a, where 4- and 5-fold coordinated Ni2+ in 

the melt is gradually converted to 6-fold coordinated Ni2+, whereas once 6-fold Ni2+ is 

abundant (≥ 2 GPa), the predominant effect of pressure is shown by the reaction in 

Equation 4b.   

In contrast to the case for Ni2+, evidence from nuclear magnetic resonance 

(NMR) spectroscopy show that CaO-MgO-Al2O3-SiO2 (CMAS) liquids (model 

basalts) at one bar contain Mg2+ with an average coordination that is close to 6-fold, 

with minor amounts that are 5-fold (George and Stebbins, 1998).  This result is 

consistent with density measurements on CaO-MgO-FeO-Al2O3-SiO2 liquids, 

including CaMgSi2O6 (diopside) and CaFeSi2O6 (hedenbergite) liquids, that result in 

partial molar volumes for CaO,  MgO and FeO at 1723 K that are within 0%, 5%, and 

28%, respectively, of the crystalline volumes of lime ([6]CaO), periclase ([6]MgO) and 

wustite (6]FeO) at 298 K, consistent with of an average coordination for Ca2+, Mg2+ 

and Fe2+ in these melts of ~6, ~5.8, and ~4.7 (Guo et al., 2013; 2014).  George and 

Stebbins (1998) point out that although Ni2+, Fe2+ and Mg2+ share a similar ionic size 

and valence, the lower average coordination for Ni2+ and Fe2+ in contrast to the 

higher average coordination for Mg2+, may reflect a difference in the bonding 

behavior between transition metal cations (e.g., Ni2+, Fe2+) and alkaline earth cations 

(e.g., Mg2+). 

The most important conclusion to be drawn from the results in Figure II-2, 

irrespective of the cause, is that if the effect of pressure is neglected when the Mg-

thermometer and Ni-thermometer are both applied to a basalt that crystallized olivine 
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at < 1 GPa, the expectation is that the Mg-thermometer will give a temperature that 

is too low, whereas the Ni-thermometer will not (within 1σ uncertainty).  Therefore, 

the value of ∆T (TMg – TNi) is expected to be close to zero or negative, and the 

magnitude of ∆T will scale with the depth of olivine crystallization (≤ -52°C for depths 

≤ 1 GPa). 

 

2.5 Applications of the Mg- and Ni-thermometers  

2.5.1 Application to Mid-Ocean Ridge Basalts  

An opportunity to test the application of both the Mg- and Ni-thermometers 

(Table II-3, Eq. 1) on mid-ocean ridge basalt (MORB) samples is provided by the 

petrological study of Allan et al. (1989) on a series of glassy MORB samples erupted 

from the Lamont Seamount Chain, associated with the East Pacific Rise.  Only those 

samples from the margins of rapidly quenched pillow basalts, with a glassy 

groundmass and sparse phenocrysts + microphenocrysts (0.4-5.4%) of olivine + 

plagioclase are examined here (Table II-5). Reported melt (glass) compositions are 

used to obtain temperature from the Mg-thermometer (Eq.1 and Table II-3), and the 

results range from 1189-1149°C.  

The Ni contents of both the olivine phenocrysts and glass were also analyzed 

and reported by Allan et al. (1989), enabling application of the Ni thermometer (Eq. 1 

and Table II-3).  The observed compositional range of the olivine phenocrysts within 

each sample is narrow (~1-2% Fo) and the most Fo-rich and Ni-rich olivine 

composition reported for each sample was used.  Resulting temperatures range 

from 1214 to 1143°C. 
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Table II-5 Compositions and modes for MORB samples reported in Allan et al. 
(1989); temperatures from this study 

Sample 
Name F9-1 1570-

1949 
1572-
1755-

2 
1559-
2058 

1567-
1816 F1-1 1562-

1941 
1569-
1901 F7-4 

melt (glass) composition (wt%) 
SiO2 49.6 49.4 49.0 49.5 50.1 50.4 49.0 50.3 50.5 
TiO2 1.21 0.96 1.14 1.08 1.16 1.18 1.55 1.18 1.54 
Al2O3 16.9 16.6 16.9 16.1 16.2 15.5 16.6 14.4 14.3 
FeOT 8.59 8.83 8.84 9.21 8.82 9.3 9.44 10.55 11.02 
MgO 8.97 8.78 8.51 8.30 8.28 8.14 7.80 7.56 7.05 
CaO 12.4 12.7 12.3 13.0 12.5 13.0 11.2 12.9 12.2 
Na2O 2.46 2.43 2.71 2.51 2.46 2.41 2.84 2.47 2.87 
K2O 0.10 0.04 0.06 0.04 0.11 0.06 0.04 0.07 0.09 

P2O5 0.10 0.08 0.13 0.10 0.14 0.11 0.17 0.11 0.14 
Ni(ppm) 189 140 142 72 162 124 106 55 80 

Total 100.2 99.8 99.5 99.8 99.7 100.1 98.6 99.6 99.8 
phenocryst information 

oliv ph vol% 0.4 0.1a 0.4 0.5a 0.3 0.5 0.2 0.1 0.1 
plag ph vol% 0.0 0.5 0.6 0.8 1.0 2.0 1.1 0.7 3.4 
cpx ph vol% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 2.2 

total vol% 0.4 0.5 1.0 0.8 1.3 2.5 1.3 1.0 5.7 

max. oliv Fo  90.6 88.0 87.8 87.5 86.9 86.6 86.1 83.5 82.1 
oliv NiO 
(wt%) 0.4 0.23 0.28 0.15 0.26 0.19 0.18 0.11 0.14 

D(Ni) oliv/liq 16.5 13.0 15.6 16.6 12.8 12.3 13.6 15.8 14.2 
calculated temperature and H2O 

TMg (°C) 1188 1189 1186 1173 1180 1168 1170 1160 1149 
TNi (°C) 1143 1194 1156 1143 1205 1214 1196 1153 1187 

∆T (TMg-TNi)b 45 -5 30 31 -25 -45 -27 6 -39 
a. olivine crystals ≤ 250 microns (in other cases only crystals ≥ 250 micron are 
counted). 
b. The average ∆T value for the 9 samples is -3 degrees, which indicates a 
minimum melt water content of 0 wt% using Eq. 6 
 

 

The results of the two thermometers applied to the nine MORB samples from 

Allan et al (1989) are summarized in Table II-5, and the resulting values for ∆T (= 
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TMg– TNi) are compared to those for the 123 1-bar experimental dataset in Figure II-

3. The  

values of ∆T range from +45 to -45 °C with an average of -3 ± 33˚C.  The 1σ 

variance in the calculated ∆T values for the MORB samples broadly matches that 

(1σ = 29°C) for the 123 anhydrous experiments (Fig. II-3). 

 

2.5.2 Application to Subduction-Zone Basalts  

2.5.2.1 Geological Context of Michoacán-Guanajuato Volcanic Field (MGVF) 

The Ni- and Mg-thermometers from this study (Table II-3, Eq. 1) were also 

applied to a series of subduction-zone lavas that may have crystallized olivine at 

greater crustal depths than most MORBs and contained higher melt H2O 

concentrations.  For this application, 18 olivine-bearing lavas from the Michoacán-

Guanajuato volcanic field (MGVF) in the Mexican arc were chosen.  The whole-rock 

compositions and mineral modes of 16 basalt and basaltic andesite samples from a 

4400 km2 segment of the MGVF, referred to as the Tancitaro-Nueva Italia region, 

were obtained from the study of Ownby et al. (2011) and are presented in Table II-6.  

Two additional samples from the MGVF, one from Volcán Jorullo and one from 

Cerro La Pilita, from the study of Luhr and Carmichael (1985), are also included in 

Table II-6.  Three of the 18 samples (Jor-44, TAN-19 and APA-6) are from cinder 

cones (Volcán Jorullo, Cerro el Astillero and Cerro el Hungaro, respectively) that 

also have been sampled by Johnson et al. (2008; 2009) in their study of the volatile 

contents in olivine-hosted melt inclusions.   
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2.5.2.2 Sample Description and Strategy 

The 18 samples in Table II-6 contain 2-10% olivine phenocrysts (defined to 

include all crystals ≥ 300 µm), and olivine is the most abundant phenocryst in all 

samples.  Two of the samples contain a notable abundance of plagioclase 

Figure II-3 Plot of ∆T (=TMg - TNi ) values for nine MORB samples (open 
triangles; Table II-5) and 18 subduction-zone lavas (solid squares; 
Table II-6), vs. TMg. Also shown are the ∆T for the 123 1-bar 
experiments in Table A2 up to 1350˚C (grey circles). The MORBs have 
∆T values that fall within the range of those for the experiments in 
Table A2, whereas the subduction-zone samples have ∆T values that 
are systematically larger (and always positive) relative to the MORBs 
and the anhydrous experiments.  It is hypothesized that the reason 
why the subduction-zone samples have large, positive ∆T values is 
because the Ni-thermometer more accurately calculates the 
temperature of olivine crystallization in a hydrous melt (and does not 
require a correction for H2O in the melt), whereas the Mg-thermometer 
overestimates the temperature if a separate correction for H2O in the 
melt is not applied. 
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phenocrysts (TAN-19 and UR-2) at 4 and 5%, respectively, and they have similar 

compositions to NI-27 and NI-21, respectively, which are free of plagioclase 

phenocrysts (Table II-6).  By including these two compositional pairs of phenocryst-

rich (plagioclase-bearing) and phenocryst-poor (plagioclase-free) samples, any 

systematic difference in the thermometry results can be evaluated as a function of 

overall phenocryst abundance. 

In order to apply the DMg
oliv/liq and DNi

oliv/liq thermometers to a set of natural 

samples for which no prior petrological information is available, the first task is to 

analyze the olivine phenocrysts in each sample and evaluate whether the most Fo-

rich olivine in each sample could be the equilibrium composition to first crystallize 

from the bulk liquid. A test of equilibrium is made using appropriate (olivine-

melt) values from experiments in the literature. If confirmed, the most Fo-rich olivine 

can be used to calculate temperature with the Mg-thermometer (Eq.1 and Table II-

3). Next, a fitted relationship between Ni and Fo content in the olivines in each 

sample is obtained.  This allows an evaluation of the mean value of Ni (and its 

variation) in the most Fo-rich olivine in each sample, which is used to calculate 

temperature, together with melt composition, using the Ni-thermometer (Eq.1 and 

Table II-3). 

 

2.5.2.3. Microprobe Analyses of Olivine Phenocrysts 

Electron microprobe traverses across 20-30 olivine crystals were conducted 

in each of the 18 samples in Table II-6.  Traverses along the long axes of each  

Fe2+−MgKD
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Figure II-4 Plots of wt% NiO vs. mol% Fo (= XMgO/(XMgO+XFeO) x 100) for 
the most Mg-rich olivine analyses (highest 3 mol% Fo) in each of the 18 
subduction-zone samples from the Mexican arc (Table II-6). A linear fit to 
the data (equation in each plot) enables calculation of wt% NiO in the most 
Fo-rich olivine analyzed in each sample (Table 6).  This value of wt% NiO is 
used to apply the Ni-thermometer (Eq. 1; Table 3) to these 18 samples. 
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crystal were made, with an analysis every 20-30 µm, leading to approximately 300-

500olivine analyses for each sample. These analyses are tabulated in the 

supplementary material (Table A4) and are summarized in a histogram of forsterite 

(Fo) content for each sample (Figure A5); all samples show a continuous range of 

olivine compositions, with no breaks.  The most Fo-rich olivine composition for each 

sample is listed in Table II-6.  

 

2.5.2.4. A Test of Olivine-Melt Equilibrium Using  Values.  

 To evaluate whether the most Mg-rich olivine in each sample represents the 

first olivine to crystallize from the whole-rock melt composition, the ferric-ferrous ratio 

(and fO2 condition) in the melt at the onset of olivine crystallization is calculated to 

see if reasonable results are obtained.  An initial estimate for the  between 

olivine and melt is 0.34, which is the value Matzen et al. (2011) reports on the basis 

of 446 anhydrous 1-bar experiments in the literature, using the equation provided by 

Jayasuriya et al. (2004) to relate melt composition, temperature and oxygen fugacity 

to a melt ferric-ferrous ratio. The resulting Fe3+/FeT ratios in the 18 samples in Table 

II-6 range from 0.12 to 0.27 and correspond to ∆NNO values from -1.5 to +0.8 

(=logfO2[sample] – logfO2[Ni-NiO buffer] at the same temperature from the Ni-

thermometer). These Fe3+/FeT values (average = 0.20) and ∆NNO values (average = 

-0.1) are slightly higher relative to mid-ocean ridge basalts, which is expected for 

subduction-zone magmas. 

There is evidence, however, that the  between olivine and melt may 

be affected by melt H2O concentration, and a compilation of 108 hydrous 

Fe2+−MgKD

Fe2+−MgKD

Fe2+−MgKD
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experiments on basalts, for which fO2 is buffered or monitored, from eight studies 

(Sisson and Grove, 1993a, 1993b; Wagner et al., 1995; Righter and Carmichael, 

1996; Moore and Carmichael, 1998; Almeev et al., 2007; Médard and Grove, 2008; 

Parman et al., 2011), leads to an average KD = 0.37 ± 0.04 (Figure A6; Table A5), 

using the model equation of Jayasuirya et al. (2004) to calculate melt ferric-ferrous 

ratios in the experimental melts. When this higher  value is applied to the 

most Mg-rich olivine in each of the 18 samples in Table II-6, the resulting Fe3+/FeT 

ratios range from 0.19-0.32 and correspond to ∆NNO values of -0.2 to +1.4.  These 

results lead to a higher average Fe3+/FeT ratio (0.26) and a higher average ∆NNO 

value (+0.7) relative to those when a value of 0.34 is used, and fully overlap with the 

range of Fe3+/FeT values (0.19-0.28) directly analyzed in olivine-hosted melt 

inclusions in arc basalts (e.g., Kelley and Cottrell, 2009; Brounce et al., 2014). 

Therefore, there is no reason to conclude that the most Mg-rich olivine composition 

in each sample in Table II-6 is not close to the first olivine to crystallize from the 

whole-rock liquid composition.  Nonetheless, the effect of underestimating the mol% 

Fo of the first olivine to crystallize from the melt on the thermometry results is 

discussed below. 

 

2.5.2.5 Ni Concentrations in Olivine as a Function of Fo-Content   

The next step in applying the Ni- thermometer (Table II-3) is to determine the 

Ni concentration in olivine at the onset of crystallization from a liquid that is 

represented by the whole-rock composition. This can be calculated from a plot of 

wt% NiO as a function of mol% Fo for all olivine analyses in each sample, and a 

Fe2+−MgKD
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linear fit to the data that span the highest 3 mol% Fo content for the olivine 

population in each sample (Fig. II-4).  The fitted linear equation for each sample is 

then used to calculate the average Ni content in the most Fo-rich olivine (value 

reported in Table II-6).  The minimum and maximum standard deviation (1σ) in wt% 

NiO for the most Fo-rich olivine among the 18 samples is ±0.03 and ±0.05, 

respectively. 

 

2.5.2.6. Temperatures (and uncertainties) Calculated from the Mg- and Ni-

Thermometers 

Application of the Mg-thermometer (Eq. 1 and Table II-3), using the most Fo-

rich olivine analyzed in each sample together with their whole-rock composition 

(Table II-6), leads to temperatures that range from 1122 to 1240 °C for samples that 

range from 4.3 to 9.4 wt% MgO (Table II-6).  For application of the Ni-thermometer 

(Eq. 1 and Table II-3), the Ni contents in olivine at the onset of crystallization were 

combined with the Ni contents in the whole-rock samples to calculate the value of 

DNi
oliv/liq  at the onset of olivine crystallization for each sample in Table II-6.  This 

value was then incorporated into the Ni-thermometer (Eq. 1, Table II-3) to calculate 

the temperature at which olivine first began to crystallize in these 18 subduction-

zone magmas. Temperatures range from 1020 to 1159 °C for these basalt and 

basaltic andesite samples (52-59 wt% SiO2) and are 112°C cooler, on average, than 

the temperatures calculated with the updated Mg-thermometer (Table II-6).  The 

uncertainties on these temperatures are estimated to be ± 29°C at the 1σ level, on 

the basis of the calibration results for ∆T on 123 experiments (Table II-3 and Fig. II-
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1c).  An additional uncertainty of ± 11 and ± 6 °C, respectively, is added owing to an 

average 1σ uncertainty of ± 0.05 wt% NiO in olivine and ± 4 ppm uncertainty in the 

average whole-rock Ni concentration. 

Another source of error is that the first Mg-rich olivine to crystallize from the melt 

may not be exposed on the thin-section surface and the microprobe traverse may 

not have crossed it.  It is also possible that some diffusive re-equilibration of the 

initial Mg-rich olivine may have occurred as well.  Therefore, the highest Fo content 

analyzed in each sample may be a minimum value, and therefore the resulting 

temperatures derived from both the Ni- and Mg-thermometer may be maximum 

values.  The combined effect on both thermometers is to cause ∆T values (=TMg-TNi) 

to increase by 13-46 degrees per 1 mol% Fo increase in olivine composition for the 

samples in Table II-6.  Therefore, the reported ∆T values in Table II-6 are minimum 

values if the most Mg-rich olivine to have crystallized in each sample is not captured 

in the analyses. 

 

2.5.3. A Comparison of ∆T (= TMg-TNi) Values between Hydrous Basalts and MORBs 

The values of ∆T (= TMg– TNi) for the 18 subduction-zone samples in Table II-

6 range from 63 to 150 °C and are systematically higher than the ∆T values 

calculated for the nine mid-ocean ridge basalts in Table II-5. The comparison of 

these two sets of 

∆T values to those for the 123 experiments are illustrated in Figure II-3. As 

discussed above, neglecting the effect of pressure on the two thermometers is 

expected to lead to underestimation of ∆T (=TMg - TNi).  Therefore, the large, positive  



 50 

 

Table II-6 Compositions and modes for 18 samples from the Mexican arc 
reported in Ownby et al. (2010) and Luhr and Carmichael (1985); temperatures 
from this study 

sample name UR-46 Jor-44 NI-13  UR-6  UR-36 Jor-46d TAN-19  NI-27  NI-5  
Whole-rock composition 

 SiO2 (wt%) 52.2 52.1 53.7 53.5 52.3 51.72 54.5 54.0 53.2 
 TiO2 (wt%) 0.8 0.81 0.87 0.91 0.96 1.22 0.83 0.81 1.28 
 Al2O3 (wt%) 16.7 16.4 16.7 16.9 17.1 15.1 17.2 17.6 15.2 
 FeOT (wt%) 7.39 7.45 7.20 7.46 7.76 7.32 6.82 7.08 7.00 
MnO (wt%) 0.13 0 0.12 0.13 0.13 0.12 0.12 0.12 0.12 
 MgO (wt%) 9.38 9.29 8.98 8.62 8.52 8.03 7.92 7.68 7.59 
 CaO (wt%) 9.26 8.46 7.99 8.27 8.7 7.45 7.98 8.23 8.84 
 Na2O (wt%) 3.37 3.47 3.33 3.37 3.52 4.55 3.68 3.59 3.19 
 K2O (wt%) 0.56 0.74 0.89 0.67 0.79 2.54 0.77 0.65 2.88 
P2O5 (wt%) 0.14 0.14 0.18 0.19 0.18 0.9 0.18 0.15 0.68 
Ni (ppm) 231 261 201 178 145 221 156 130 124 

Total 99.9 98.9 100.0 100.0 100.0 99.0 100.0 99.9 100.0 
Phenocryst (ph) information 

oliv pha (vol%) 5.1 5.8 8.6 5.8 6.7 8.3 6.1 4.8 2.9 
plag pha (vol%) 0.0 0 0.0 0.0 0.0 0.0 3.7 0.5 0.0 
cpx phta (vol%) 0.0 0 0.0 2.0 0.0 0.2 0.0 0.0 0.6 
total ph (vol%) 5.1 5.8 8.6 7.8 6.7 8.5 9.8 5.3 3.5 

Olivine composition, calculated Fe3+/FeT and ∆NNO 
max. Fo contentb 89.1 89.9 88.8 88.1 87.7 87.7 89.1 87.9 88.1 
 Fe3+/FeT(KD=0.34) 0.19 0.27 0.17 0.18 0.19 0.19 0.25 0.21 0.23 
c∆NNO (KD=0.34) -0.2 0.8 -0.4 -0.2 -0.1 -0.2 0.6 0.2 0.3 
Fe3+/FeT(KD=0.37) 0.25 0.32 0.24 0.25 0.26 0.26 0.32 0.27 0.29 
c∆NNO (KD=0.37) 0.6 1.3 0.5 0.6 0.7 0.7 1.4 0.9 1.1 
olivine NiO(wt%)d 0.53 0.54 0.57 0.44 0.48 0.69 0.57 0.45 0.46 

D(Ni) oliv/liq 17.3 16.3 22.3 19.9 26.0 21.9 26.7 27.8 28.5 
Calculated temperature and minimum wt% H2O 

TMg (°C) 1236 1240 1237 1227 1219 1237 1209 1204 1202 
TNi (°C) 1159 1177 1117 1145 1079 1105 1078 1086 1069 

∆T (TMg-TNi)e 78 63 120 82 140 133 130 118 133 
Min. wt% H2Of 2.4 1.9 4.2 2.6 5.0 4.7 4.6 4.1 4.7 
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sample name APA-14 TAN-48 UR-8B APA-6 UR-2 NI-21 APA-2 UR-61 UR-60 

Whole-rock composition 
 SiO2 (wt%) 52.7 53.9 55.0 56.0 56.9 57.3 56.2 59.4 58.9 
 TiO2 (wt%) 1.14 1.13 1.07 0.88 0.78 0.85 0.93 0.80 0.80 
 Al2O3 (wt%) 17.5 17.1 16.1 17.6 17.7 17.3 17.4 17.2 17.8 
 FeOT (wt%) 7.89 7.44 7.13 6.69 6.36 6.26 6.73 5.87 5.83 
MnO (wt%) 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.10 0.11 
 MgO (wt%) 7.46 7.04 6.52 6.35 5.87 5.83 5.70 4.31 4.27 
 CaO (wt%) 8.60 8.36 7.76 7.28 7.12 7.06 7.56 6.71 6.67 
 Na2O (wt%) 3.60 3.76 4.06 3.84 3.95 3.96 3.77 4.03 3.93 

 K2O (wt%) 0.71 0.89 1.66 1.07 0.97 1.10 1.28 1.40 1.51 
P2O5 (wt%) 0.24 0.28 0.50 0.23 0.20 0.23 0.26 0.25 0.25 
Ni (ppm) 100 110 108 120 122 90 100 77 65 

Total 100.0 100.0 99.9 100.1 100.0 100.0 100.0 100.1 100.1 
Phenocryst (ph) information 

oliv pha (vol%) 3.6 4.4 4.2 3.5 5.2 3.9 5.7 1.5 0.5 
plag pha (vol%) 0.0 0.7 0.0 0.0 5.1 0.0 0.6 0.4 0.7 
cpx phta (vol%) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 
total ph (vol%) 3.6 5.1 5.8 3.5 10.3 3.9 6.3 1.9 1.9 

Olivine composition, calculated Fe3+/FeT and ∆NNO 
max. Fo contentb 85.5 86.2 85.4 85.5 86.6 85.4 84.8 83.6 81.3 
Fe3+/FeT(KD=0.34) 0.16 0.21 0.18 0.16 0.25 0.17 0.21 0.24 0.12 
c∆NNO(KD=0.34) -0.6 0 -0.3 -0.7 0.6 -0.5 0.0 0.2 -1.5 

Fe3+/FeT(KD=0.37) 0.23 0.27 0.25 0.24 0.31 0.23 0.27 0.31 0.19 
c∆NNO(KD=0.37) 0.3 0.8 0.6 0.5 1.2 0.4 0.8 1.2 -0.2 

olivine NiO(wt%)d 0.37 0.40 0.49 0.49 0.70 0.52 0.41 0.43 0.37 
DNi

oliv/liq 31.4 27.9 35.7 32.1 43.8 47.1 33.8 45.4 43.5 
Calculated temperature and minimum wt% H2O 

TMg (°C) 1195 1186 1186 1183 1167 1171 1159 1122 1128 
TNi (°C) 1065 1077 1047 1075 1020 1021 1079 1050 1046 

∆T (TMg-TNi)e 131 109 140 108 147 150 81 72 82 
minimum wt% 

H2Of 4.6 3.7 5.0 3.6 5.3 5.5 2.6 2.2 2.6 

a. phenocryst are crystals ≥300µm. 
b. Fo =XMgO/(XMgO+XFeO) *100;  the Fo content from olivine stoichiometry 
(XMgO/(XMgO+XFeO+XMnO+XCaO+XNiO)) in Table A4 
c. calculated with Jayasuriya et al., (2004) 
d. calculated for max Fo olivine from linear fits in Fig. II-4. 
e. the average ∆T of 18 samples is 112 degrees. 
f. minimum H2O calculated based on Eq. 6; avg. of 18 samples is 3.8wt%. 
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values of ∆T obtained for the subduction-zone magmas in Table II-6 cannot be 

attributed to the effect of pressure.  Nor can they be attributed to the effects of 

temperature and/or anhydrous melt composition (Fig. II-1c).  Instead, it appears that 

the large positive values of ∆T reflect a difference in the sensitivity of DMg
oliv/liq and 

DNi
oliv/liq to dissolved water in basaltic liquids. 

 

2.5.4 Different Sensitivity of DMg
oliv/liq  and DNi

oliv/liq  to Dissolved Water in the Melt? 

As noted in the introduction, all thermometers based on DMg
oliv/liq (e.g., 

Beattie, 1993) require a major correction for dissolved H2O in the melt, possibly 

because hydroxyl groups complex with Mg2+ to lower the activity of the MgO 

component in hydrous melts (e.g, Waters and Lange, 2013).  The strong 

dependence of Mg- thermometers on melt H2O concentration was reviewed by 

Putrika et al. (2007), and the effect is illustrated in Figure II-5 using the experimental 

datasets of Almeev et al. (2007) and Médard and Grove (2008) at ≤ 200 MPa.  In 

these two studies, detailed experimental approaches were applied to precisely 

locate the depression of the olivine liquidus with increasing melt H2O concentration.  

Application of the updated Mg-thermometer (Table II-3, Eq.1) gives the anhydrous 

temperature for each experiment, whereas the Putirka et al. (2007) thermometer 

(with an H2O correction, Table II-4) gives the hydrous temperature.  The differences 

between the two thermometers lead to ∆T values (=Tanhydrous-Thydrous) that are 

consistently positive and increase with the amount of dissolved water in the 

experimental melt (Fig. II-5).  This result illustrates that DMg
oliv/liq has a strong 

sensitivity to dissolved water in basaltic melts, and it suggests that the reason why 
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the Ni-thermometer gives lower temperatures than the Mg-thermometer when 

applied to hydrous samples (Table II-6, Fig. II-3) is because DNi
oliv/liq is less sensitive 

to water.  The question that arises is whether the Ni-thermometer (Table II-3, Eq. 1), 

which has no H2O correction, gives similar temperatures as the Mg-thermometer of 

Putirka et al. (2007), which has an H2O correction.  

This question is addressed with three of the 18 samples in Table II-6 (Jor-44, 

TAN-19 and APA-6), for which melt H2O concentrations were directly analyzed in 

olivine-hosted melt inclusions (Johnson et al., 2008; 2009).  The maximum H2O 

concentrations reported for these three samples (5.7, 4.6 and 3.9 wt%, respectively) 

can be used in the Mg-thermometer of Putirka et al. (2007; their Eq. 4), which 
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Figure II-5 Plot of the difference in calculated temperatures from the Mg-
thermometer in this study (Eq. 1 and Table II-3; corrected for pressure with 
Eq. 2) and those from the Putirka et al. (2007) Mg-thermometer (which 
includes a correction for pressure and H2O in the melt) applied to the 
hydrous experiments of Almeev et al. (2007) and Médard and Grove (2008), 
as a function of melt H2O content.  The results illustrate that any 
thermometer based on DMgol/liq requires a large correction for H2O content 
in the melt. 
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incorporates the compositional effect of melt H2O, to obtain the temperature of these 

magmas at the onset of olivine crystallization.  The results are 1139, 1116 and 

1099°C, respectively, for the Jor-44, TAN-19 and APA-6 melts with 5.7, 4.6 and 3.9 

wt% H2O, respectively, at minimum entrapment pressures of 0.4, 0.15 and 0.1 GPa 

(Johnson et al., 2008; 2009).  These temperatures are within -38, +38 and +24°C, 

respectively, of the temperatures obtained in this study using the Ni-thermometer 

(Table II-3, Eq. 1).  These differences are well within the combined 1σ uncertainty of 

the two thermometers (± 29 °C for Ni-thermometer, Table II-3, Eq. 1; ± 31°C for 

Putirka et al., 2007; Table II-4).  This result supports the inference that DNi is less 

sensitive than DMg to dissolved water in the melt, which can be further tested with a 

set of hydrous olivine-melt equilibrium experiments. 

 

2.5.5 Ni-Partitioning Results on Hydrous Olivine-Melt Experiments 

 Although Almeev et al. (2007) and Médard and Grove (2008) did not report Ni 

concentrations in olivine and melt, a preliminary evaluation of how melt H2O content 

affects the Ni-based thermometer is made in this study through new Ni- study on a 

basaltic andesite (MAS-22; Moore and Carmichael, 1998).  In that study, there were 

three experimental run products that contain glass + olivine only (runs 22-2, 22-7 

and 22-12), with olivine abundance reported to be ≤3% (run conditions are 

summarized in Table II-7). The olivine crystals and quenched liquid (glass) from 

these three experiments were analyzed in this study for their Ni contents.  The 

results are tabulated in Table II-7.  
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These values of DNi
oliv/liq were calculated from the newly obtained Ni data from 

the three experimental charges, and were used to calculate the amount of olivine 

that crystallized during each of these phase-equilibrium runs, as a check on internal 

consistency, using the equilibrium crystallization equation: 

                                                                          (5) 

 

Table II-7 Compositions and experimental conditions for three experiments in 
Moore and Carmichael (1998); temperatures from this study 

Sample MAS-22a Expt 22-7 Expt 22-2 Expt 22-12 
  Melt compositionb 
   SiO2 (wt%) 55.25 55.9 56.25 57.31 
   TiO2 (wt%) 0.74 0.71 0.82 0.7 
   Al2O3 (wt%) 17.4 19.1 18.7 19.4 
   FeOT (wt%) 5.98 5.77 5.40 4.94 
   MgO (wt%) 6.68 5.70 5.65 5.75 
   CaO (wt%) 7.28 6.68 7.31 7.08 
   Na2O (wt%) 3.97 4.87 4.62 3.43 
   K2O (wt%) 1.18 1.29 1.27 1.44 
  Ni (ppm)c 106 82.0 53.0 40.0 
  Totals 98.49 100.02 100.00 100.05 
  Olivine compositiond 
  olivine Fo#e - 85.4 88.1 95.2 
  olivine NiO (wt%) - 0.23 0.27 0.24 
  D(Ni) olivine-liquid - 22.0 40.0 47.1 
  % olivinef - 1.4 2.6 3.6 
  Experimental conditions and thermometry results 
  ∆NNO - 2.2 2.6 5.6 
  P(H2O) (MPa) - 73.1 107.2 208.2 
  Expt. T(°C) - 1150 1100 1050 
  H2O (wt%)g - 2.5 3.1 5.0 
  TMg (°C) - 1165 1155 1136 
  TMg - Texpt (˚C) - 15 55 86 
  TNi (°C) - 1174 1050 1029 
  TNi - Texpt (˚C) - 24 -50 -21 
  Notes: 

      

CL

CO

=
1

DNi
ol melt 1−F( )+F
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a. whole-rock composition (Lange and Carmichael, 1990) 
  b. experimental glass compositions normalized to 100% anhydrous 
  c. measured by laser ablation ICP-MS 
  d. the average of the olivine compositions for each experiment measured in this 

study using EMPA 
e. Fo # = XMgO/(XMgO+XFeO);  

  f. calculated from Eq. 5 in text. 
  g. calculated from Zhang et al. (2007) water solubility model. 
  partitioning results on the run products from a hydrous phase-equilibrium  

 

 

In Equation 5, CL is the analyzed concentration of Ni in the quenched liquid 

phase, CO is the initial concentration of Ni in the liquid prior to olivine crystallization 

(106 ppm in the MAS-22 whole rock; Lange and Carmichael, 1990) and F is the melt 

fraction.  On the basis of this equation and the DNi
oliv/liq values for each experiment, 

the abundance of olivine ranges from 1.4 to 3.6%, which is consistent with the 

values reported by Moore and Carmichael (1998).   

Using the compositional data reported in Table II-7, the calculated Ni-

temperatures (Table II-3, Eq.1)  for the three experiments lead to residuals (TNi -Texpt) 

of +24, -50, and -21 °C for melt H2O contents of 2.5, 3.2 and 5.0 wt%, respectively 

(Table II-7).  When these residuals are plotted in Figure II-1a, they are well within the 

range of the residuals for the 123 1-bar experiments upon which the Ni-thermometer 

(Table II-3, Eq. 1) is calibrated on.  This result strongly suggests that the Ni-based 

olivine-melt thermometer has a relatively weak dependence on melt H2O contents.  

Understanding the underlying cause for why DNi
oliv/liq appears to have a lower 

sensitivity than DMg
oliv/liq to dissolved water in the melt is of key importance.  

However, it is beyond the scope of the present study to answer this question 
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because it requires a spectroscopic study of the coordination environments for both 

Ni and Mg in the same basaltic melts under hydrous conditions, which are not yet 

available.  Nonetheless, available spectroscopic evidence (e.g., Galoisy and Calas, 

1993; George and Stebbins, 1998), supported by liquid density measurements (Guo 

et al., 2013; 2014), show that alkaline earth cations, such as Mg2+, and transition 

metal cations, such as Fe2+ and Ni2+, display different bonding behavior despite their 

similar size, and these differences may extend to hydrous melts. Additionally, the 

olivine-melt partition for Mn2+ and Co2+, two other transition metals with an ionic 

radius similar to that for Ni2+, can also be useful olivine-melt thermometers that are 

weakly dependent on water in the melt phase. In the meantime, the dependence on 

melt H2O content of the Ni-thermometer, can be evaluated through a comparison of 

its results to experimentally determined hydrous phase diagrams. 

 

2.5.6 Consistency with hydrous phase-equilibrium experiments on basaltic andesite 

The results from the Ni-thermometer (Table II-3, Eq.1) for APA-6 (Table II-6) 

can be compared to the hydrous phase-equilibrium experimental results from Moore 

and Carmichael (1998) on the MAS-22 basaltic andesite (Table II-7), which has a 

similar composition to APA-6.  In Figure II-6, a simplified plot of the phase stability 

fields for olivine, plagioclase, and hornblende are shown on a plot of PH2O vs. 

temperature based on the results of Moore and Carmichael (1998). Also shown are 

isopleths of melt H2O concentration based on the H2O solubility model of Zhang et 

al. (2007).  The calculated temperature for APA-6 at the onset of olivine 

crystallization is 1075 (± 29) °C, which is projected onto the phase diagram in Figure 
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II-6 (the phase diagram of MAS-22 with all individual experiments plotted is shown in 

Figure A7). 

 

 

The occurrence of large, sparse phenocrysts of olivine in APA-6 with 

diffusion-limited (i.e., rapid-growth) textures (Fig. II-7) indicates that this basaltic 

andesite liquid experienced significant effective undercooling (∆Teff = Tliquidus-Tmelt) 
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Figure II-6 Simplified phase diagram based on the phase-equilibrium 
experiments of Moore and Carmichael (1998) on a basaltic andesitic 
composition (MAS-22, Table II-7) under pure-H2O fluid-saturated conditions.  (A 
more detailed figure in Fig.A7 shows the experimental results that constrain the 
placement of mineral-in curves.)  Abbreviations in the plot: hbd (hornblende); 
oliv (olivine); plag (plagioclase); aug (augite).  The dashed lines are isopleths of 
maximum H2O solubility in the melt from the model in Zhang et al. (2007).  A 
plausible adiabatic ascent path (arrow) is shown for APA-6 (intersects olivine-in 
curve at 1075 °C based on Ni-thermometry results; Table 6), which has a bulk 
composition similar to that for MAS-22 (Table II-7).  Shown on this ascent path is 
the maximum H2O content of 3.9 wt% analyzed in olivine-hosted melt inclusions 
from scoria erupted from the same cinder cone as APA-6 (Cerro el Hungaro; 
Johnson et al., 2009).  
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during phenocryst growth (e.g., Lofgren, 1974; Welsch et al., 2014).  It is difficult for 

a melt to develop an undercooling during slow cooling and crystallization in a 

magma chamber. In contrast, an effective undercooling during phenocryst growth 

readily develops during rapid ascent under fluid-saturated conditions, owing to the 

effect of H2O degassing from the melt (e.g., Waters et al., 2015).  A projected ascent 

path for APA-6 under fluid-saturated conditions is illustrated in Figure II-6, and it is 

consistent with the PH2O-T location for the entrapment of the olivine-hosted melt 

inclusion with 3.9 wt% H2O from Johnson et al. (2008).   

The results for two additional samples (UR-2 and NI-21) can also be 

projected onto this experimental phase diagram, as their compositions only differ 

from MAS-22 (Table II-7) and APA-6 by having slightly lower MgO concentrations 

(Table II-6).  The results for UR-2 and NI-21 are particularly noteworthy, as the 

samples have nearly identical bulk compositions (despite being erupted from 

separate vents located tens of km apart; Ownby et al., 2011) and give similar 

temperatures (1020 and 1021 °C) at the onset of olivine crystallization, suggestive of 

similar melt H2O contents.  However, they contain very different phenocryst 

abundances. UR-2 contains ~5% olivine and ~5% plagioclase, whereas NI-21 only 

contains ~4% olivine with diffusion-limited (i.e., rapid growth) textures (Fig. II-7).  The 

absence of plagioclase phenocrysts could reflect a kinetic delay to its nucleation and 

growth in NI-21 during its fluid-saturated ascent, similar to what has been 

documented for various phenocryst-poor andesite, dacite and rhyolite melts (e.g., 

Frey and Lange, 2011; Crabtree and Lange, 2011; Waters and Lange, 2013; Waters 

et al., 2015). The inference, therefore, is that NI-21 ascended more rapidly than UR-
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2 to the surface. A similar difference in ascent rate and timescale for phenocryst 

growth may explain the difference in phenocryst abundance between TAN-19 and 

NI-27, which have similar bulk compositions (Table II-6). The absence of plagioclase 

phenocrysts in NI-27, together with the abundance of olivine phenocrysts with 

diffusion-limited growth textures (Fig. II-7), is consistent with a kinetic delay to 

plagioclase nucleation and growth during rapid ascent under fluid-saturated 

conditions (e.g., Waters et al., 2015). 

 

2.5.7 Consistency with phase-equilibrium experiments on hornblende-bearing basalt  

Another comparison of thermometry results with hydrous phase-equilibrium 

experiments can be made for lava flow sample Jor-46d, which is the only sample 

among the 18 samples in Table II-6 to have hornblende in its phenocryst 

assemblage. In Figure II-8, a simplified plot of the phase stability fields for olivine, 

clinopyroxene, and hornblende are shown on a plot of PH2O vs. temperature based 

on the experimental results of Barclay and Carmichael (2004) on Jor-46, a scoria 

sample from the same cinder cone as the lava flow sample Jor-46d; Luhr and 

Carmichael, 1985.  The phase diagram of Jor-46 with all individual experiments 

plotted is shown in Figure A7 The extrapolated dT/dPH2O slope of the hornblende-in 

curve in Figure II-8 between PH2O = 200 and 500 MPa is estimated from the 

experimentally established hornblende-in curve over this PH2O interval by 

Krawczynski et al. (2012) for a high-Mg andesite. Also shown in this phase diagram 

is the calculated temperature (1105 ± 29 °C; gray shaded rectangle) at the onset of 

olivine crystallization from the Ni-thermometer (Table II-3, Eq. 1).  Within the 
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1σ uncertainty of the Ni-thermometer, the onset of olivine crystallization and the 

stability field of hornblende overlap, which shows that it is plausible that the 

phenocryst assemblage in Jor-46d crystallized during fluid-saturated ascent, with 

undercooling driven by degassing of dissolved H2O. An alternative model is that the 

phenocryst assemblage grew during cooling at PH2O ≥ 200 MPa. Either way, the 

results of the Ni-thermometer are consistent with the observed phenocryst 

assemblage and the phase-equilibrium results of Barclay and Carmichael (2004) 

and indicate that the onset of phenocryst crystallization in Jor-46d occurred at melt 

H2O contents ≥ 5.5 wt% H2O, and possibly higher (>7 wt% H2O; Fig. II-8). 

 

2.6 Minimum Melt H2O Content  

2.6.1 Relationship between ∆T and dissolved H2O in the melt 

There is an opportunity to use the difference in calculated temperatures from the 

Mg- and Ni-thermometers, when applied to hydrous samples, as a proxy for an 

estimate of ∆T = Tanhydrous-Thydrous.   This, in turn, allows broad constraints to be 

placed on the minimum melt H2O concentrations in hydrous magmas at the onset of 

olivine crystallization.  As discussed above, Almeev et al. (2007) and Médard and 

Grove (2008) conducted experiments to carefully quantify the depression of the 

olivine liquidus temperature (∆T = Tanhydrous-Thydrous) as a function of melt H2O 

concentration.  In Figure II-9, their experimental results are plotted together with 

several additional hydrous olivine-melt equilibrium experiments from the literature 

(Sisson and Grove, 1993a and 1993b; Parman et al., 2011; Wagner et al., 1995; 
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Berndt et al., 2005; Moore and Carmichael 1998) under near-liquidus conditions (≤ 

5% olivine).  Note that there is a wide range of ∆T values for melt H2O concentration 
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Figure II-7 Back-scattered electron (BSE) images of representative olivine 
phenocrysts in six of the subduction-zone samples in Table II-6.  In each 
case, the olivine phenocryst displays a hopper texture, which forms when 
the crystal grows rapidly under diffusion-limited conditions, which is 
consistent with large effective under-coolings (∆Teff = Tliquidus-Tmelt) caused 
by rapid H2O degassing during magma ascent (e.g., Welsch et al., 2014). 
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of ~5 wt% recorded by these experiments (Fig. II-9). Detailed information for these 

36 olivine-melt equilibrium experiments are reported in Table II-A6.  For the 

purposes of internal consistency, the anhydrous liquidus temperature (Tanhydrous) for 

each experiment was calculated with the Mg- thermometer (Table II-3 and Eq.1) and 

the pressure correction of Herzberg and O’Hara (2002) as shown in Eq. 2.  The 

experimental temperature is treated as a close approximation to the hydrous liquidus 
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Figure II-8 Simplified phase diagram based on the phase-equilibrium 
experiments of Barclay and Carmichael (2004) on sample JOR-46 (scoria 
from the same cinder cone as JOR-46d; Luhr and Carmichael, 1985) under 
pure-H2O fluid-saturated conditions.  (A more detailed figure in Appendix 
K shows the experimental results that constrain the placement of mineral-
in curves.)  Abbreviations in the plot: hbd (hornblende); oliv (olivine); aug 
(augite). Dashed lines are isopleths of maximum H2O solubility in the melt 
from the model in Zhang et al. (2007).  A plausible adiabatic ascent path 
(arrow) is shown for JOR-46d, within the constraints of the Ni-
thermometer (gray box; 1105 ± 29 °C) for the onset of olivine 
crystallization and the experimentally constrained stability field for 
hornblende.  JOR-46d is the only sample in Table 6 that contains 
hornblende in its phenocryst assemblage (Luhr and Carmichael, 1985).  
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solubility model (1σ = ±0.34 experiments of Almeev et al. (2007), the H2O contents 

measured by Karl Fischer Titration (KFT) were used, and when unavailable, the H2O 

contents measured by FTIR (Fourier transform infrared) spectroscopy were used.  

Phase-equilibrium experiments at PH2O ≥ 500 MPa were not included in this 

compilation (e.g., Hamilton, 1964) because the calculated water concentrations in 

those melts have a relatively high uncertainty (Zhang et al., 2007).   

The goal in this study is to provide a simple polynomial equation that 

describes the lower limit of the data in Figure II-9 and allows a minimum melt H2O  

   

Figure II-9 Plot of wt% H2O in the melt phase from 36 olivine-melt equilibrum 
experiments from the literature (Parman et al., 2011 - open circle; Médard and 
Grove, 2008 - solid circle; Almeev et al., 2007 - open triangle; Berndt et al., 
2005 - solid triangle; Moore and Carmicheal, 1998 - open diamond; Wagner et 
al., 1995 - solid diamond; Sisson and Grove, 1993a - empty square; Sisson and 
Grove, 1993b - solid square) plotted as a function of ∆T (= Tanhydrous-Thydrous = 
TMg-Texpt).  The anhydrous temperature for each experiment is calculated using 
the Mg-thermometer (Eq. 1 and Table II-3; corrected for pressure with Eq. 2), 
whereas the hydrous temperature is the reported experimental temperature. 
Run conditions for all 36 experiments are reported in Table A6.  The dashed 
curve is a second order polynomial equation (Eq. 6), which is a fit to the 
experiments at the bottom of the data cloud only.  Equation 6 allows the 
minimum concentration of water in the melt to be calculated from 
∆T(=Tanhydrous-Thydrous).   
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content to be calculated from values of ∆T (= Tanhydrous-Thydrous = TMg-TNi).  The 

second order polynomial curve fit to data points with the lowest melt H2O content for 

their ∆T is:  

 wt% H2O = 6.92 × 10-5 × ∆T2 – 2.62 × 10-2 × ∆T  (6)  

The application of Equation 6 to the average ∆T result (-3°C) for the nine 

MORBs in Table II-5 leads to a melt H2O content of 0 wt%, which is consistent with 

previous work that documents relatively low melt H2O contents in mid-ocean ridge 

basalts (e.g., Danyushevsky, 2001).  The application of Equation 6 to the average 

∆T result (112°C) for the 18 subduction-zone magmas in Table II-6 leads to an 

average minimum H2O melt content of 3.8 wt%.  This result is consistent with direct 

measurements of H2O concentrations in olivine-hosted melt inclusions in arc basalts 

(e.g., Sisson and Layne, 1993; Cervantes and Wallace, 2003; Walker et al., 2003; 

Wade et al., 2006; Benjamin et al., 2007; Portnyagin et al., 2007; Sadofsky et al., 

2008; Shaw et al., 2008; Johnson et al., 2009; Kelley et al., 2010; Zimmer et al, 

2010; Ruscitto et al., 2010, 2011, Lloyd et al., 2013), which show that they contain 

up to 7 wt% H2O, with an average that is close to ~4 wt% H2O (Plank et al., 2013).  

 

2.6.2 Application of plagioclase-liquid hygrometry to two olivine-bearing andesites 

There may be an opportunity to extend the plagioclase-liquid hygrometer, 

which requires an independent assessment of temperature, to olivine-bearing 

andesites when used in conjunction with the Ni-thermometer (Table II-3, Eq.1).  
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Many phenocryst-poor low-SiO2 andesites do not contain ilmenite, and therefore 

temperatures cannot be obtained from two Fe-Ti oxides (e.g. Ghiorso and Evans, 

2008).  Two of the 18 samples in Table II-6 are olivine-bearing andesites with 59 

wt% SiO2 and 4.3 wt% MgO (UR-60 and UR-61).  In comparison to the phase 

relations for the basaltic andesite MAS-22 (Fig. II-6), which has 55.5 wt% SiO2 and 

6.5 wt% MgO, it is probable that the positions of the plagioclase-in and olivine-in 

curves for these two andesites are relatively close in PH2O-T space.  

In order to apply the plagioclase-liquid hygrometer, the compositions of the 

plagioclase phenocrysts in the two samples were analyzed in this study. The 

microprobe results are given in Table A7 and Figure A8.  The most calcic 

plagioclase crystals in UR-60 and UR-61 are An83 and An82, respectively, which 

results in calculated melt water contents of ~2.9 and ~2.5 wt%, respectively, at the 

onset of plagioclase crystallization in each sample, at temperatures of 1046 and 

1050 °C, respectively.  In this case, an uncertainty ± 29°C in temperature 

propagates to an uncertainty in melt H2O of ± 0.4 wt% from the plagioclase 

hygrometer, and the results are consistent with the minimum estimates of melt H2O 

content for these two samples using Equation 6 (Table II-6; 2.6 and 2.2 wt%, 

respectively).  

 

2.7 Implications  

Currently, all olivine-melt thermometers that are based on DMg
oliv/liq need a 

correction for the H2O content in the melt, which in turn requires that it be measured.  

Unfortunately, the process of obtaining high-quality H2O analyses from olivine-
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hosted melt inclusions is labor and time intensive, at least compared to microprobe 

analyses of olivine.  Moreover, magmas that erupt explosively (i.e., scoria) vs. 

effusively (i.e., lavas) are more likely to contain olivine-hosted melt inclusions that 

preserve maximum pre-eruptive H2O contents, but they are generally less well 

preserved in the field (e.g., Lloyd et al., 2012).  Therefore, in order to compile large 

global data sets on the temperatures of hydrous basalts, it is desirable to develop an 

olivine-melt thermometer that only requires microprobe analyses to apply and has a 

negligible dependence on water. 

In some arcs, it has been shown that the amount of dissolved H2O in erupted 

basalts decreases with increasing distance from the trench, which is inferred to 

reflect a shift from H2O-induced flux melting beneath the volcanic front to 

decompressional melting in the back arc (Walker et al., 2003, Johnson et al, 2009).   

An olivine-melt thermometer that has a small dependence on dissolved H2O in the 

melt allows a test of whether there is a corresponding systematic change in the 

temperature of basaltic melts with distance from the trench, which will enhance our 

understanding of the interplay between flux melting and decompressional melting at 

subduction zones.  The Ni-thermometer in this study (Table II-3, Eq. 1) requires 

relatively routine whole rock analyses combined with microprobe analyses on 

olivine, and thus it can be used to generate relatively large datasets to examine 

temperature variations in mantle-derived arc basalts on a global basis.   

Application of the Ni-thermometer can also be made to olivine-bearing lavas 

associated with plumes, including Yellowstone and Iceland, for which there is 

evidence of dissolved H2O contents up to 3.3 and 1.0 wt% H2O, respectively, (e.g., 
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Stefano et al. 2011; Nichols et al., 2002), and therefore a thermometer is needed 

that does not require prior information on water concentrations in the melt. It may 

also be possible to apply the Ni-thermometer to Archean komatiites, for which there 

is ongoing debate about whether they erupted at very high temperatures (>1500 °C) 

(e.g., Herzberg et al., 2007; Sobolev et al., 2016), or whether they erupted at 

significantly lower temperatures owing to relatively high melt H2O concentrations 

(e.g., Grove and Parman, 2004; Parman et al., 2004). The results from this study 

suggest that an olivine-melt thermometer based on DNi has considerable promise to 

help resolve this controversy, after additional Ni-partitioning olivine-melt equilibrium 

experiments are obtained under hydrous conditions. 
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 Chapter III  

An experimental study of Ni partitioning between olivine and 

basaltic melt: negligibles effect of dissolved H2O in melt 

 

3.1 Abstract 

The new olivine-melt thermometer introduced in Pu et al. (2017), which is 

based on the partitioning of Ni (DNi
ol/liq), was hypothesized to have a negligible 

dependence on pressure under crustal condtions (<1 GPa) and dissolved H2O 

content in the melt, in marked contrast to thermometers based on DMg
ol/liq.  In this 

study, ten olivine-melt equilibrium experiments were conducted on a basaltic glass 

starting material (9.6 wt% MgO; 352 ppm Ni) to compare the effect of dissolved H2O 

in the melt on DMg
ol/liq and DNi

ol/liq on the same set of experiments. Results are 

presented for four anhydrous experiments at 1 bar, one anhydrous experiment at 0.5 

GPa and five hydrous experiments at 0.5 GPa.  Olivine and melt compositions were 

used to construct values for DMg
ol/liq and DNi

ol/liq from each experiment, which in turn 

permit temperature to be calculated with the Mg- and Ni-thermometers calibrated by 

Pu et al. (2017).  The Ni-thermometer recovers the experimental temperatures for all 

ten experiments, including those where the melt contained at least 4.4 wt% H2O.  In 

contrast, the Mg-thermometer recovers the anhydrous experimental temperatures 

within error, but shows significant deviations for the hydrous experiments.  The Mg-
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thermometer overestimates the experimental temperatures under hydrous conditions 

by +88 to +141 degrees, whereas the Ni-thermometer recovers these experimental 

temperatures within 14 degrees, on average. This result underscores that DNi
ol/liq has 

a negligible dependence to dissolved water in the melt (up to at least 4.4 wt% H2O), 

in marked contrast to DMg
ol/liq, which displays a strong dependence.  It is proposed 

that the olivine-melt thermometer based on DNi
ol/liq can be applied to hydrous arc 

basalts at depths < 1 GPa without corrections for water or pressure. 

 

3.2 Introduction 

In magmatic systems, temperature has a strong control over a variety of 

processes including phase equilibria, diffusion, partitioning, convection, etc. 

Knowledge of the magmatic temperature of arc basalts is critical to our 

understanding of subduction zone processes. There has been a profusion of effort in 

the literature to constrain olivine crystallization temperature through olivine-melt Mg 

partitioning in basaltic systems (e.g. Beattie, 1993; Herzburg and O’Hara, 2002; 

Putirka et al., 2007), and many have been shown to recover the experimental 

temperatures with high precision, in anhydrous systems. However, when applied to 

hydrous systems, like arc basalt, these Mg-thermometers require a correction term 

based on melt H2O content because olivine-melt Mg partitioning is strongly 

dependent on the dissolved H2O content in the melt (Putirka et al., 2007; Putirka, 

2008).   

A new olivine-melt thermometer based on the partitioning of Ni has been 

proposed to be independent of dissolved H2O in the melt (Pu et al., 2017). This new 
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Ni-thermometer was calibrated on a dataset of 123 1-bar olivine-melt experiments 

from the literature. It was tested in comparison to a similar olivine-melt thermometer 

based on the partitioning of Mg by comparing the results of both to a set of mid-

ocean ridge basalts (MORB) and a set of subduction-zone basalts. The average 

difference between the two thermometers is -3˚C for a set of MORB samples 

(nominally dry) and +112˚C for the hydrous arc samples. The Ni-thermometer was 

also applied to three hydrous olivine-melt experiments (Moore and Carmichael, 

1998) and the residuals (TNi – TExpt) are all within 2-sigma error of the 1-bar 

experiment dataset that the Ni-thermometer was calibrated on. These results 

support the hypothesis that the dependence on melt H2O content of olivine-melt Ni 

partitioning, if not completely negligible, is much less than that of olivine-melt Mg 

partitioning.  

Outside of the three hydrous experiments from Moore and Carmichael (1998), 

for which the Ni content in the melt was analyzed in Pu et al. (2017), there are no 

hydrous olivine-melt equilibrium experiments available in the literature where the Ni 

contents in both olivine and melt reported. In this study, we are presenting new 

olivine-melt Ni partitioning experiments in hydrous systems, with three goals: 1) to 

further evaluate the dependence of melt H2O content on olivine-melt Ni partitioning; 

2) to test the Ni-thermometer under both hydrous and anhydrous systems; 3) to 

compare the Mg-thermometer and the Ni thermometer with and without the 

presence of H2O in the melt. 
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3.3 Experimental Methods  

3.3.1 Synthesis of Starting Material 

The starting material for all experiments in this study is a calc-alkaline basalt 

sample from the Mexican arc (UR-46, Ownby et al., 2011; Pu et al., 2017), with 9.4 

wt% MgO and 231 ppm Ni (Table III-1).  Pieces of the natural sample were crushed 

in a tungsten-carbide shatter box into a fine powder.  Reagent grade NiO powder 

was mixed with the natural rock powder in a ceramic mortar and pestle set, in order 

to increase the Ni content of the starting material for all experiments.  The mixed 

powder was placed in a platinum crucible and heated in air to 1450°C for two hours.  

The sample was then quenched in deionized water at room temperature, producing 

a crystal-free glass. 

Table III-1 Composition of the natural sample UR-46 (Ownby et al., 2011) and 
the synthesized glass in this study 

sample 
name UR-46 UR46Ni* 

  SiO2 (wt%) 52.2 51.63 (±0.35) 
  TiO2 (wt%) 0.80 0.78 (±0.02) 
  Al2O3 (wt%) 16.7 17.32 (±0.14) 
  FeOT (wt%) 7.39 7.49 (±0.13)   
 MnO (wt%) 0.13 0.14 (±0.02) 
  MgO (wt%) 9.38 9.55 (±0.08) 
  CaO (wt%) 9.26 8.64 (±0.06) 
  Na2O (wt%) 3.37 3.47 (±0.06) 
  K2O (wt%) 0.56 0.59 (±0.03) 
 P2O5 (wt%) 0.14 0.37 (±0.03) 
 Ni (ppm) 231 352 (±20) 
 Total 99.9 100.5 
 * UR-46 glass was synthesized with added NiO powder.  

Reported value is after normalized to 100%. 
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3.3.2 Analytical Methods 

3.3.2.1 Electron Microprobe Analysis (EMPA) 

Compositional analyses of olivine and glass were conducted with a five-

spectrometer Cameca SX-100 Electron Microprobe at the University of Michigan 

Electron MicroAnalysis Laboratory (EMAL).  Olivine crystals were analyzed under a 

focused beam, with an acceleration voltage of 15kV and a beam current of 20nA.  

Eight elements were measured (Mg, Al, Si, Ca, Mn, Fe, Cr, Ni) with peak and 

background counting time of 30s for each element.  Oxygen was calculated by 

cation stoichiometry, which was input into the Cameca PAP correction program.  

The standards used for olivine microprobe analyses are the same as those 

described in Pu et al. (2017).  A second standard (Bolten Forsterite; Fo98.5) was used 

as an additional check of the olivine analyses. When the olivine crystals were larger 

than 20µm in size, more than one analysis was conducted per crystal, with an effort 

to analyze areas both near and far from the rim.  The 1σ precision based on 

counting statistics is ± 0.32 wt% SiO2, ± 0.25 wt% MgO, ± 0.54 wt% FeO, and ± 0.05 

wt% NiO.   

Glass was analyzed with an acceleration voltage of 15 kV and a beam current 

of 10 nA; in addition the beam was defocused to 10µm. Ten elements were 

measured (Na, Mg, Al, Si, P, K, Ca, Ti, Fe), with peak and background counting 

times of 30 s for each element. The standards used for the glass analyses are 

shown in Table B1.  A second standard (NHNM-113716-1; Smithsonian Indian 

Ocean Basaltic Glass) was used to evaluate the quality of the basalt glass analyses.  

Glass was analyzed in areas both adjacent to and relatively far from olivine crystals 
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in each experimental run product.  The 1σ precision based on counting statistics is ± 

0.4 wt% SiO2, ± 0.1 wt% MgO, ± 0.15 wt% FeO, all within 3% relative.  

 

3.3.2.2 Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) 

The concentration of Ni in the starting glass material and in all experimental 

glasses were analyzed by Laser Ablation Inductively Coupled Plasma Mass 

Spectrometry (LA-ICP-MS) at the University of Windsor.  The instrument is a 

PhotonMachines  Analyte Exicite 193nm, short-pulse-width Ar-F excimer laser 

ablation system coupled with an Agilent 7900, fast-scanning quadrupole ICP-MS.  

For each LA-ICP-MS analysis, 30s background counts with the laser off and 40s 

counts of the ablation signal with the laser on were used.  A 50µm spot size was 

used for all glass analyses.  

The NIST glass standard 610 was analyzed every 40-60 min during the 

analytical session; it was used as the reference standard and kept track of any beam 

drift over time. 25Mg, 43Ca, 44Ca were used as internal standards; 60Ni and 62Ni were 

both measured.  For each spot analysis, the reported Ni concentration is the 

average of six values calculated from 60Ni and 62Ni that are each paired with three 

internal standards, relatively to NIST 610. The concentrations of the internal 

standards are those obtained from microprobe analyses on the glass.  

The data processing was conducted using the software package SILLS, 

which accounts for any beam drift over time. The trace element concentrations of 

NIST 610 are those adopted from the recommended average values in Pearce et al. 
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(1997). The analytical uncertainties for both 60Ni and 62Ni analyses are 5% (1σ) for 

all glass analyses.  

 

3.3.2.3. Fourier Transform Infrared spectroscopy (FTIR) 

For all hydrous experiments conducted in a piston-cylinder apparatus, the 

quenched glasses in the run products were analyzed for H2O concentration with a 

Perkin-Elmer GX Fourier Transform Infrared Spectrometer (FTIR) at the University 

of Michigan. A mid-IR source and KBr beamsplitter was used, with the apture size of 

100x100µm.  Samples were mounted in epoxy and polished on both sides down to a 

thickness of 200-400µm.  For each FTIR spectrum, the baseline was fit with a flexi 

curve, similar to that describe in Zhang et al. (1997). The molar absorptivity is 0.67 

(L!cm/mol) for the 5200cm-1 band of molecular H2O and 0.62 (L!cm/mol) for the 

4500 cm-1 band of hydroxyl group (OH), following Dixon et al. (1995). The total H2O 

content was determined by the summation of molecular H2O and hydroxyl group 

(OH) concentration in the melt. The density of the hydrous glass was calculated from 

Lange and Carmichael (1990), Lange (1997) and Ochs and Lange (1999). A 

second-order iteration was applied so that the final calculation of H2O content, which 

depends on glass density, matched the value calculated based on Beer-Lambert 

Law for the FTIR spectrum.  For the nominally anhydrous experiment conducted in 

the piston-cylinder apparatus, analysis of the quenched glass used the 3550cm-1 

band with a molar absorptivity of 63 (L�cm/mol), following Dixon et al. (1995).  
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3.4 One-bar olivine-melt equilibrium experiments 

3.4.1. Experimental setup 

One-bar (1-bar) experiments were conducted in a vertical Deltech furnace 

with the oxygen fugacity controlled by a mixture of CO-CO2 gases.  Temperature 

was monitored by an S-type thermocouple, placed at the hot spot of the furnace, 

which has an uncertainty at temperatures >1200°C of ± 2 degrees. The 

thermocouple was calibrated at the melting temperature of gold, and found to be 

within ±1˚C of the accepted value (1064˚C at 1 bar).   The combined uncertainty in 

temperature is ±3°C.  

Oxygen fugacity (fO2) of the CO-CO2 gas mixture was monitored with a yttria-

stabilized zirconia oxygen sensor (SIRO2; Ceramic Oxide Fabricators, Eaglehawk, 

Australia) that was placed in the hot zone of the furnace adjacent to the location of 

the thermocouple and samples.  The oxygen sensor measures the electrochemical 

potential (EMV) between the atmosphere outside (air) and inside the furnace (CO-

CO2 gas mixture); the EMV allows the fO2 inside the furnace to be calculated with 

the Nernst Equation.  The oxygen sensor was calibrated against the Ni-NiO buffer by 

measuring the EMV when an adjacent Ni wire inside the furnace became oxidized 

(detected by a change in its electrical conductivity).  This calibration of the oxygen 

sensor was performed at 1200, 1250 and 1270˚C; it was found to be accurate within 

0.1 log unit of the accepted value based on the empirical equations from O’Neill and 

Pownceby (1993) and Frost (1990). All 1-bar experiments in this study were 

conducted at fO2-temperature conditions along the Ni-NiO buffer (NNO).  
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The glass starting material was crushed to a powder and mixed with a poly-

vinyl alcohol (PVA) solution to make a paste, which was placed on Au60Pd40 wire 

loops that were hung, in duplicate, from a Pt wire cage.  The Pt cage was 

suspended into the furnace so that the wire-loop samples were located in the hot 

spot of the furnace, adjacent to the thermocouple and oxygen sensor.  Samples 

were quenched when a 110 V was run across a thin (0.127 mm) Pt wire that held the 

Pt cage between two thicker (0.502 mm Pt) wires; this caused the thin wire to melt 

and the Pt cage to drop into a cup of cold, distilled water at the base of the furnace.   

The experimental run products consisted of glass beads attached to the Au60Pd40 

wire loops; the glass beads were readily removed and embedded in epoxy grain 

mounts for compositional analysis.  Multiple glass chips from the two beads per 

experiment were mounted for analysis. 

 All Au60Pd40 wire used in the experiments were first pre-saturated to minimize 

loss of Fe and Ni to the wire loop.  Pre-saturation runs were conducted under 

identical conditions (temperature, fO2, duration of equilibration) as the final 

experimental runs.  The glass attached to the pre-saturation run products was 

mechanically removed, and the wires were re-used in the final experiments.  

  

3.4.2. Two experimental temperature-path trajectories 

In the four 1-bar experiments, two different temperature-path trajectories were 

undertaken (Table III-2; Fig. II-1).  All experiments began with a crystal-free glass.  

However, for three of the four experiments, the temperature path that was employed 

took the glass to a temperature above the liquidus (1275 °C), where it was held for  
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Table III-2a Conditions of 1-atmosphere experiments in gas mixing furnace  

Expt # 
Wire 
mater

ial 
P 

(MPa)  T1 (˚C) t1 (h) Tfinal 
(˚C) 

tfinal 
(h) phases ∆NN

O 

22 Au60
Pd40 0.1 - - 1225 12 olivine + spinel 0 

20-1 Au60
Pd40 0.1 1275 2 1225 24 olivine + spinel 0 

21 Au60
Pd40 0.1 1275 2 1200 8 olivine + spinel 0 

21-1 Au60
Pd40 0.1 1275 2 1200 24 olivine + spinel 0 

 

Table III-2b Conditions of experiments in piston cylinder  

Expt # 
Caps
ule 

mater
ial 

P 
(MPa) 

 T1 
(˚C) 

t1 
(h) 

Tfinal 
(˚C) 

tfinal 
(h) phases 

H2O 
(wt%) 

by FTIR 

PC33 Au75
Pd25 500 - - 1180 48 olivine + 

plagioclase 0.2 

PC10 Au75
Pd25 500 - - 1125 12 olivine + spinel 4.0 

PC12 Au75
Pd25 500 - - 1115 12 olivine + spinel 4.4 

PC13 Au75
Pd25 500 1200 4 1115 12 olivine + spinel 

+ opx(tr) 2.0 

PC14 Au75
Pd25 500 1225 1 1115 8 olivine+oxide 2.9 

PC17 Au75
Pd25 500 1225 1 1090 8 olivine+oxide 3.1 

 

two hours, at an fO2 along the Ni-NiO buffer.   The sample was then abruptly 

dropped to the final equilibration temperature (1225 or 1200°C) and fO2 (to keep it 

on the Ni-NiO buffer) and held for 8-24 hours prior to quench.  In a fourth 

 experiment, a different temperature path was undertaken.  In this case, the glass 

(initially at room temperature) was rapidly brought up to the final run temperature 

(1225 °C) and held for 12 hours prior to quench.    
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The purpose of conducting these two different temperature-path trajectories is 

to evaluate if there is any difference in the olivine composition and/or attainment of 

olivine-melt equilibrium based on whether the experiment was initiated from above 

or below the liquidus.  It is anticipated that samples that are first taken above their 

liquidus, where all nuclei are purged, and then rapidly dropped to a lower 

temperature will experience a kinetic lag to olivine nucleation, which induces a state 

of undercooling (∆Tuc = Tmelt-Tliquidus).  The advantage of a moderate undercooling is 

that it leads to relatively high crystal growth rates and low nucleation rates (Fig. III-

1), which enables large, sparse crystals to form (e.g, Lofgren et al., 1974).   

and along its rims, leading to both reversely and nor-
mally zoned plagioclase. This variation is observed
both in the natural sample of MLV-36 (Waters & Lange,
2013) and in the run products from the decompression
experiments in this study (Fig. 9); such zoning patterns

were also described in the undercooling experiments of
Lofgren (1974a, 1974b).

Question 4: Can rapid H2O-degassing lead to
phenocryst-sized plagioclase crystals?
One of the most important results from this study is
that the plagioclase crystals grown during decompres-
sion experiments initiated above the liquidus are !5
times larger ("181mm) than those grown during phase
equilibrium experiments and the decompression ex-
periment initiated below the liquidus ("38 mm), as
shown in Fig. 12. These general trends are observed in
similar phase equilibrium and decompression experi-
ments on silicic melts in the literature (Fig. 12c). This re-
sult is fully consistent with the single-step rapid cooling
experiments of Lofgren (1974a, 1974b) and Fenn (1977)
initiated above the liquidus, where large (!2 mm)
plagioclase and alkali feldspars were grown because
crystal growth was concentrated on only a few nuclei in
the undercooled melts.

A second key result from this study is that the plagio-
clase growth rates (derived from the average 1=2Lmax)
are highest in decompression experiments initiated
above (vs below) the liquidus, and they increase with
rate of decompression. These general trends are
observed in similar decompression experiments from
the literature (Fig. 13), where the vast majority of experi-
ments were initiated below the liquidus in an effort to
study microlite growth during ascent (Hammer &
Rutherford, 2002; Couch et al., 2003b; Martel &
Schmidt, 2003; Brugger & Hammer, 2010). The crystal
growth rate obtained in this study for the
0#8 MPa(PH2O) h–1 decompression initiated below the
liquidus [(3 6 2)$10–7 mm s–1] is consistent with litera-
ture values (Fig. 13a), which additionally show a clear
trend of increasing crystal growth rate with increasing
rate of (fluid-saturated) decompression.

To date, no other set of fluid-saturated decompres-
sion experiments, initiated above the liquidus, is dir-
ectly comparable with the experiments conducted in
this study. For example, Mollard et al. (2012) conducted
rapid (1200–30 MPa h–1) single-step decompressions on
a haplotonalite melt, initiated above the liquidus, which
were then held for various durations at different PH2O

conditions. Crystal growth rates for those experiments
are calculated using documented (minimum) delays in
nucleation and plotted in Fig. 13b. Maximum crystal-
growth rates of 0#5, 0#6 and 1#3$10–6 mm s–1, respect-
ively, were reported in that study for pre-crystallization
DTeff values of 110, 80 and 55%. The peak in crystal
growth rate (conditions for phenocryst growth) for that
melt must be at a pre-crystallization DTeff value "55%

and therefore a growth rate &1#3$ 10–6 mm s–1, which is
broadly comparable with the crystal growth rates from
this study of !(1#7–3#4)$ 10–6 mm s–1 for DTeff

values <50%.
Another indirect comparison can be made with the

fluid-saturated decompression experiments of Martel
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Fig. 11. (a) The MLV-36 plagioclase-in curve is shown with the
experiments at 100, 80, and 60 MPa(PH2O), along with corres-
ponding plagioclase compositions (An50, An36, and An25, re-
spectively), pre-crystallization DTeff values (where DTeff¼Tin

curve – Texperiment), and the equilibrium plagioclase abundances.
(b) The schematic effects of effective undercooling on nucle-
ation and growth rates for the experiments and the natural
sample. At the lowest effective undercooling, both nucleation
and growth rates are low. At higher decompression rates,
higher degrees of effective undercooling are attained owing to
a kinetic lag in plagioclase crystallization and higher growth
rates are attained, whereas nucleation rate is low but increas-
ing with undercooling. In the 0#1 MPa(PH2O) h–1 decompres-
sions, the degree of crystallization closely matches the
equilibrium abundances and therefore actual DTeff values are
always low. In contrast, in the 0#8 MPa(PH2O) h–1 decompres-
sions, the degree of crystallization is!50% of equilibrium val-
ues and therefore actual DTeff values are greater than those of
the 0#1 MPa(PH2O) h–1 decompressions. The natural sample
crystallized a very low abundance of plagioclase (1#7%) and
therefore it attained actual DTeff values close to pre-crystalliza-
tion DTeff values.
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∆T = Tmelt-TliquidusFigure III-1 The change in crystal growth rate and nucleation rate with 
increasing undercooling. Undercooling is defined as the difference 
between the liquidus temperature and the melt temperature. Undercooling 
could be induced by cooling and degassing of H2O.  
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The primary purpose in performing experiments that start above the liquidus 

is that this trajectory may closely approximate conditions in nature, where an 

undercooling develops during magma ascent due to rapid loss of dissolved water 

and/or temperature (e.g., Waters et al., 2015; Pu et al., 2017). The outstanding 

question, however, is whether the kinetic delay in nucleation, followed by rapid 

phenocryst crystallization, leads to olivine compositions that deviate from 

equilibrium. Therefore, tests of olivine-melt equilibrium are needed, including a 

comparison to experiments where the starting material is never taken above the 

liquidus. 

In cases where a crystal-free glass is the starting material and is rapidly taken 

up to its final temperature of equilibrium, the sample briefly transits the supercooled 

liquid region (between the glass transition temperature and final equilibration 

temperature) where relatively large undercoolings (∆Tuc) occur, leading to high 

nucleation rates and low crystal growth rates (Fig. III-1).  Thus, when the sample 

reaches the final equilibration temperature, it contains numerous tiny nuclei and 

there is no kinetic delay to nucleation.  Experiments run in this manner have 

demonstrated mineral-melt equilibrium in relatively viscous melts like rhyolite.  For 

example, Waters and Lange (2017) showed that orthopyroxene-rhyolite liquid 

equilibrium was attained within <24 hours (melt viscosity of ~104-5 Pa-s; Hui and 

Zhang, 2007).  Therefore, experiments on anhydrous basalt liquids with lower melt 

viscosity (~103 Pa-s; Hui and Zhang, 2007), which follows this second temperature 

path (designed to prevent kinetic delay to nucleation), are expected to crystallize 

equilibrium olivine compositions, which can be tested. 
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3.4.3. Proposed tests of olivine-melt equilibrium 

The 1-bar experiments were designed so that olivine-liquid equilibrium in the 

run products could be tested in four ways.  (1) The analyzed compositions of glass 

and olivine in each experimental charge should be broadly homogenous, especially 

for MgO and NiO.  (2) Calculated values of DMg
ol/liq and DNi

ol/liq from the analysis of 

olivine and glass in each experimental charge should lead to calculated 

temperatures, when input into the Mg- and Ni-thermometers of Pu et al. (2017), that 

match the experimental temperature within error.  (3) Calculation of the mass of 

olivine that crystallized (1-F), where F is the melt fraction, should be consistent 

between values calculated with DMg
ol/liq and DNi

ol/liq. The equation that is used is: 

  𝐹 = (!"
!"
− 𝐷)/(1 − 𝐷).   (1) 

where F is melt fraction, C0 and Cl is the concentration of Ni or Mg in the 

liquid prior to and after olivine crystallization, respectively, and D is the partition 

coefficient between olivine and melt for Ni and Mg.  (4) Since the 1-bar experiments 

were conducted under gas-mixing conditions along the Ni-NiO buffer, the melt ferric-

ferrous ratio in each experiment can be calculated for all analyzed glass 

compositions, using the model of Jayasuriya et al. (2004).  With melt ferrous iron 

content known, the Fe2+-Mg exchange coefficient between olivine and melt (KD) can 

be calculated for each experiment and compared to the value of 0.34 ± 0.04, which 

is recommended in Matzen et al. (2011) based on a compilation of 446 anhydrous 

experiments on tholeiitic basalts, where the model of Jayasuriya et al. (2004) was 



 91 

also used.  The calculated Fe2+-MgKD from each experimental charge should match 

the value recommended by Matzen et al. (2011) within error. 

 

3.5 Piston-cylinder experiments 

3.5.1. Piston-cylinder assembly 

Experiments under both anhydrous and hydrous conditions at 500 MPa were 

conducted in a piston-cylinder apparatus (PC) at the University of Michigan.  A 

19mm (3/4 inch) PC assembly was used.  The construction of the assembly closely 

followed that described in Moore et al. (2007), except our assembly is inverted 

(upside down) because of the different configuration between the Rockland press at 

the University of Michigan and the Quickpress (manufactured by Depths of the Earth 

Co.) used in Moore et al. (2007). 

An S-type thermocouple was used to measure the temperature of the PC 

experiments, and a Eurotherm controller was used to monitor the temperature and 

keep it within 5˚C of the targeted temperature for each experiment by adjusting the 

electrical output accordingly. The hotspot and thermal gradient of the furnace were 

mapped out using the same method as described in Tenner et al. (2007) at 2.0 GPa, 

with a 13mm PC assembly. In each of the four calibration experiments, there were 

two thermocouple measurements, with one always at the mid-point of the furnace 

(15mm from the bottom of the base plug), and the other placed at different locations 

(11.5, 12.5, 13.5, and 19mm). The hotspot was determined to be at 13.5 (±0.5) mm 

from the bottom of the base plug, and the temperature difference is less than 8˚C 

between this hotspot and 2 mm above and below it. For each PC experiment, the 
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center of the capsule was placed 13.5 mm from the bottom of the base plug. The 

length of the capsule was around 4mm to minimize the temperature difference 

between the thermocouple and the capsule.   The estimated uncertainty in 

temperature, when the effects of correcting for a thermal gradient are considered, is 

± 6 °C (approximately twice that of the 1-bar experiments). 

 

3.5.2. Construction and pre-saturation of AuPd capsules 

Au75Pd25 capsules of 5mm diameter were used for all PC experiments. Trash-

can-style welding with a PUK welder was used to construct the capsule lids.  To 

minimize loss of Fe and Ni from the basalt melt to the capsule in the PC 

experiments, the capsules were first subjected to pre-saturation runs. Each capsule 

was welded on one end first, filled with the glass starting powder, and then the lid 

placed on top, but not welded.  This capsule assembly was then heated in the 1-bar 

Deltech furnace at the targeted experimental temperature at an oxygen fugacity that 

is one log unit below the Ni-NiO buffer (to broadly match the fO2 of the PC 

assembly).  After this pre-saturation run, all sample material was removed from the 

capsule and lid through a soak in hydrofluoric acid at room temperature for 4-8 

hours, followed by 10 minutes in an ultrasonic bath.  After this pre-saturation 

procedure, the weight gain of the capsule was within 0.3% of its total weight.  The 

pre-saturated capsules and lids were then used for the PC experiments. 

For the anhydrous PC experiment, the pre-saturated capsule was loaded with 

chips of the glass starting material, and the top lid welded shut. The use of glass 

chips over powder was to reduce absorption of moisture from the air into the 
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powder.  For the hydrous PC experiments, deionized water was first added to the 

pre-saturated capsule with a micro-syringe, followed by the powdered glass starting 

material.  The amount of water added was designed to achieve ~5 wt% H2O in 

basalt melt.  The capsules were weighed after each step of loading, as well as 

before and after the PC experiment. The loss of mass (mostly H2O) during welding 

was within 0.3mg (<0.5 wt% error for the added H2O). The weight of all water-

bearing capsules was monitored before and after a 10-minute dwell in a drying oven 

at 120˚C, to test the final seal on the capsule.   

 

3.5.3. Quench and preparation of samples for analyses 

At the end of each PC experiment (duration ranging from 8 - 48 hours), 

isobaric quenching was achieved by shutting off the power supply while maintaining 

the pressure by a hydraulic oil pump. During the quench, the thermocouple recorded 

temperatures below 600˚C after 5 seconds, and below 300˚C after 10 seconds.  

After the quench, the capsule was retrieved and checked for any signs of melting or 

leaking by examination under a stereoscope.  The quenched capsule was then 

soaked overnight in hydrofluoric acid to remove any pyrex powder around the 

capsule derived from the PC assemblage. The capsule was then weighed, to check 

for any change before and after the experiment.  The entire capsule was then 

mounted in epoxy and polished until the experimental run product (quenched glass 

and olivine crystals) was exposed.  
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3.5.4. Temperature-path trajectories and tests of equilibrium 

The same two trajectories used in the 1-bar experiments were also applied to 

the hydrous PC experiments (Table III-2).  For the nominally anhydrous experiment, 

the glass starting material was taken up to the final temperature and held for 48 

hours at 1180°C.  For two of the five hydrous experiments, the glass was taken up to 

the final equilibration temperature (1125 and 1115 °C) and held for 12 hours, 

whereas for the other three hydrous experiments the glass samples were first taken 

above their liquidus (>1200 °C) and held for 1-4 hours, and then the temperature 

was rapidly dropped to the final equilibration temperature (1115 and 1090 °C) and 

held for 8-12 hours.  

Similar to the case for the 1-bar experiments, tests of whether olivine-melt 

equilibrium was attained in the experiments were applied.   However, the tests differ 

from those at 1-bar in a few key ways.  First, because of the possible effect of 

dissolved water on DMg
ol/liq and DNi

ol/liq, these values cannot be used as a test of 

equilibrium through input into the Pu et al. (2017) thermometers.  Second, because 

oxygen fugacity was not controlled or monitored in the PC experiments, calculations 

of Fe2+-Mg KD values are also not possible.  This leaves two remaining tests: (1) 

homogeneity of olivine and glass analyses within analytical error, and (2) application 

of calculated DNi and DMg to melt fraction calculations (i.e., the amount of olivine that 

crystallized in the experimental charge; Eq 1) should give consistent results. 
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3.6 Results  

3.6.1. Composition of starting glass material 

Electron microprobe analyses of four glass chips synthesized at 1-bar in air 

confirms chemical homogeneity among all major elements, with no Fe or alkali loss 

(Table III-1).  Back-scattered electron images confirm that the glass is free of 

crystals.  Laser ablation ICP-MS analyses for 16 spots on four separate glass chips 

lead to an average (± 1σ) Ni content of 352 (± 11) ppm.  The small standard 

deviation (3% relative) is less than the analytical error (5% relative), which indicates 

the Ni content is homogenous in the starting material glass.  

 

3.6.2 1-bar experimental run products 

3.6.2.1. Assessment of olivine and glass homogeneity 

Four 1-bar experiments were conducted in this study; the run conditions are 

reported in Table III-2.  The average glass and olivine compositions, together with 

1σ standard deviations in the oxide analyses, are reported for each run in Table III-3.  

The first test of olivine-melt equilibrium is an assessment of homogeneity.  For 

olivine, the compositional variation is small (0.1-0.3 mol% Fo).  For the glass, the 

variation in wt% MgO (± 0.24 wt% absolute, on average) is larger than the analyzed 

variation in the starting glass material (Table III-1).  This demonstrates real 

compositional variability within the glass, which is expected given the growth of 

olivine crystals.  All microprobe analyses on olivine and glass in all ten experimental 

charges are reported in Table B2 and B3.  
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Table III-3  Olivine and melt compositions in all Ni partitioning experiments  
Expt # T (˚C) phase n SiO2 TiO2 Al2O3 FeOT MnO MgO CaO 

1-bar                   

22 1225 

gl 28 52.29 0.76 17.53 7.47 0.13 8.99 8.72 
  ±1σ 0.26 0.01 0.16 0.09 0.01 0.28 0.06 

oliv 6 41.25 - 0.09 10.98 0.17 46.7 0.22 
  ±1σ 0.22   0.02 0.20 0.03 0.38 0.03 

20-1 1225 

gl 24 52.02 0.76 17.48 7.55 0.13 9.29 8.74 
  ±1σ 0.21 0.01 0.19 0.04 0.02 0.13 0.06 

oliv 7 40.47 - 0.09 11.02 0.17 46.9 0.23 
  ±1σ 0.15   0.04 0.10 0.03 0.21 0.03 

21 1200 

gl 26 52.74 0.79 18.15 7.39 0.13 8.05 8.98 
  ±1σ 0.49 0.02 0.35 0.22 0.02 0.35 0.12 

oliv 10 40.81 - 0.08 11.91 0.18 46.37 0.21 
  ±1σ 0.36   0.02 0.23 0.02 0.40 0.02 

21-1 1200 

gl 31 52.36 0.78 18.02 7.34 0.13 7.99 8.91 
  ±1σ 0.36 0.01 0.24 0.10 0.01 0.20 0.08 

oliv 40 40.83 - 0.08 11.47 0.17 46.71 0.22 
  ±1σ 0.31   0.05 0.18 0.03 0.37 0.01 

           
Expt # Na2O K2O P2O5 NiO Cr2O3 Total# Ni* (n) oliv Fo# Total& 

1-bar         
22 3.34 0.64 0.13 - - 100.5 283 (11) - 100.5 

 0.08 0.03 0.05   0.48 26   

 - - - 0.5
2 0.06 99.4 - 88.3  

    
0.0
9 0.01 0.34  0.25  

20-1 3.30 0.62 0.13 - - 100.4 271 (15) - 100.4 

 0.09 0.04 0.03   0.36 15   

 - - - 0.4
5 0.06 98.9 - 88.4  

    
0.0
5 0.00 0.32  0.10  

21 3.48 0.65 0.15 - - 100.5 201 (16) - 100.5 

 0.14 0.04 0.04   0.49 12   

 - - - 0.4
3 0.06 99.6 - 87.4  

    
0.0
6 0.02 0.58  0.26  

21-1 3.45 0.65 0.15 - - 100.2 270 (24) - 100.22 
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 0.08 0.03 0.04   0.36 28   

 - - - 0.4
7 0.05 99.5 - 87.9  

    
0.0
4 0.01 0.49  0.22  

           
Expt # T (˚C) phase n SiO2 TiO2 Al2O3 FeOT MnO MgO CaO 
anhydrous high pressure 

       

PC33 1180 

gl 20 51.18 0.90 17.34 8.80 0.14 7.66 9.07 

 ±1σ 0.43 0.09 0.28 0.13 0.01 0.10 0.14 
oliv 36 40.51 - 0.08 13.06 0.19 44.69 0.23 

 
±1σ 0.16 

 
0.03 0.33 0.03 0.41 0.02 

hydrous           

PC10 1125 

gl 10 52.35 0.78 17.89 7.39 0.16 7.86 9.13 

 ±1σ 0.15 0.01 0.86 0.05 0.03 0.26 0.09 
oliv 15 41.74 - 0.08 7.82 0.17 49.44 0.18 

 
±1σ 0.50 

 
0.11 0.38 0.04 0.46 0.01 

PC12 1115 

gl 12 52.75 0.79 17.78 7.70 0.13 7.54 9.21 

 ±1σ 0.25 0.02 0.57 0.07 0.02 0.64 0.20 
oliv 5 41.32 - 0.09 8.85 0.17 48.18 0.19 

 
±1σ 0.34 

 
0.08 0.19 0.01 0.18 0.02 

PC13 1115 

gl 40 52.75 0.77 17.61 7.74 0.14 7.66 8.87 

 ±1σ 0.22 0.02 0.36 0.11 0.03 0.35 0.11 
oliv 34 41.28 - 0.14 11.03 0.18 46.54 0.17 

 
±1σ 0.24 

 
0.56 0.28 0.03 0.36 0.02 

PC14 1115 

gl 37 51.88 0.78 17.88 7.90 0.13 8.05 8.84 

 ±1σ 0.63 0.02 0.41 0.13 0.04 0.27 0.08 
oliv 28 41.06 - 0.05 10.58 0.17 47.54 0.16 

 
±1σ 0.40 

 
0.01 0.28 0.03 0.52 0.01 

PC17 1090 

glass 29 52.66 0.76 17.77 7.60 0.13 8.24 8.65 

 ±1σ 0.25 0.01 0.19 0.06 0.02 0.30 0.12 
oliv 36 42.21 - 0.05 8.41 0.16 48.16 0.15 

  ±1σ 0.35   0.01 0.19 0.03 0.28 0.02 
 

Expt # Na2O K2O P2O5 NiO Cr2O3 Total# Ni* (n) H2O 
(FTIR) 

oliv 
Fo# Total& 

anhydrous high pressure 

PC33 

4.06 0.69 0.17 - - 98.5 174 (16) 0.2 - 98.7 
0.08 0.05 0.04   0.43 14    

- - - 0.33 0.03 99.4 - - 85.9  

   
0.05 0.01 0.47 

  
0.37 
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hydrous  

PC10 

3.47 0.64 0.31 - - 95.5 191 (15) 4.0 - 99.5 
0.07 0.02 0.03 

  
0.95 19    

- - - 0.54 0.04 100.0
1 - - 91.9  

   
0.05 0.10 0.59 

  
0.42 

 

PC12 

3.15 0.60 0.32 - - 95.1 255 (14) 4.4 - 99.5 
0.35 0.02 0.03 

  
0.58 23    

- - - 0.64 0.03 99.46 - - 90.7  

   
0.02 0.02 0.49 

  
0.20 

 

PC13 

3.47 0.63 0.33 - - 97.7 134 (15) 2.0 - 99.7 
0.09 0.02 0.03 

  
0.50 7    

- - - 0.38 0.02 99.73 - - 88.3  

   
0.02 0.01 0.30 

  
0.30 

 

PC14 

3.57 0.61 0.35 - - 96.7 204 (15) 2.9 - 99.6 
0.11 0.02 0.03 

  
0.50 22    

- - - 0.59 0.04 
100.1

8 - - 88.9  

   
0.06 0.02 0.69 

  
0.33 

 

PC17 

3.21 0.59 0.36 - - 96.7 278 (14) 3.1 - 99.8 
0.10 0.02 0.02 

  
0.50 24    

- - - 0.71 0.05 99.9 - - 91.1  
      0.05 0.03 0.45     0.19   

* in ppm; measured by laser ablation ICP-MS 
# reported oxide content is after normalization to anhydrous 100%, reported total is the 
average of the analytical total 
& sum of reported oxide total measured from EMPA + measured H2O     

 

3.6.2.2. Calculation of DMg
ol/liq and tests of its accuracy  

The variability in the analyzed glass composition contributes a ±3% relative 

uncertainty to DMg
ol/liq in the 1-bar experiments.  The accuracy of the average value 

for DMg
ol/liq is evaluated through a comparison to values calculated with the Beattie 

(1993) model (Eq. 20 in Putirka, 2008), which depends only on melt composition.  

When the glass compositions in Table III-3 are input into the Beattie (1993) model, 
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calculated values are in excellent agreement with the values of DMg
ol/liq  from the 1-

bar experiments, with an average difference of 0.3% (Fig. III-2a). 
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Figure III-2 olivine/melt partition coefficient of Mg and Ni calculated based 
on experimental compositions vs calculated with Li and Ripley (2010) and 
Beattie (1993) models with experimental temperature 
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3.6.2.3. Calculation of DNi
ol/liq and tests of its accuracy  

A similar assessment of homogeneity with respect to Ni contents in olivine 

and glass can also be made (Table III-3). As seen for MgO, there is little variability in 

the NiO content that is outside analytical error, confirming that the olivine crystals 

grown in the experiments are homogenous.  In the glass, the Ni concentrations in 

each run product vary by 5-10% relative, which is within two standard deviations of 

the ICP-MS analytical error.  It is expected that at least some of this variability reflect 

real compositional gradients caused by crystal growth.  The calculated uncertainties 

in the 1-bar experimental values of DNi
ol/liq that arise from these analyzed variations 

are ~11% relative, on average.  To evaluate the accuracy of the DNi
ol/liq values in 

Table III-4 based on the average analyses of glass and olivine (Table III-3), 

comparisons are made to values calculated with the Li and Ripley (2010) model 

(±12% error), which is calibrated on 300 1-bar experiments.  When the experimental 

glass compositions and temperatures for all 1-bar experiments in Table III-3 are 

input into this published model, the resulting Ni partition coefficients are in excellent 

agreement with those measured in this study, within error (Fig. III-2b). 

 

 3.6.2.4. Experimental temperatures vs. calculated temperatures from DNi
ol/liq and 

DMg
ol/liq 

A second test of olivine-melt equilibrium is obtained when the values of 

DMg
ol/liq and DNi

ol/liq for each experiment (Table III-4) are used to calculate 

temperature with the two olivine-melt thermometers calibrated by Pu et al. (2017).  

The calculated and experimental temperatures match within +6 to -27 degrees for 
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the Ni-thermometer, and within +7 to +31 for the Mg-thermometer (Table III-4; Figure 

III-3).  The 1σ uncertainty in the two thermometers are ± 29 and ± 26 °C, 

respectively, and the uncertainty in the experimental temperature is ± 3 °C, which 

indicates excellent overall agreement.  The results are fully consistent with the 2σ 

uncertainty of the two thermometers, and therefore the hypothesis of olivine-melt 

equilibrium remains viable. 

 

3.6.2.5. Comparison of melt fraction calculations from DMg
ol/liq and DNi

ol/liq 

The third test of olivine-melt equilibrium is obtained when values of DMg
ol/liq 

and DNi
ol/liq are used to compare the calculated melt fractions in each experiment, 

and to evaluate if the results are consistent. The 1-bar melt fraction results 

calculated with DMg
ol/liq and DNi

ol/liq are consistent within ± 0.01 for each experiment 

(Table III-4).  The calculated mass of olivine that crystallized in each experiment 

varies from 1-4%. 

 

3.6.2.6. Calculation of Fe2+-MgKD (olivine-melt) 

 The fourth and final assessment of olivine-melt equilibrium is based on values of 

Fe2+-MgKD calculated for each of the four 1-bar experiments (Table III-4).  For the 

experiment that followed the second trajectory path, which ensured no kinetic lag to 

olivine nucleation, Fe2+-MgKD is 0.34 and exactly matches the value recommended by 

Matzen et al. (2011).  For the remaining three experiments that were first taken 

above the liquidus and then rapidly dropped down in temperature, their Fe2+-MgKD. 
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Table III-4a Temperature results from Mg- and Ni- thermometers in Pu et al. 
(2017) applied to experiments in this study 

Experiment 
# T(˚C) P 

(MPa) 

H2O 
(wt%) 

by 
FTIR 

TNi 
(˚C) 

TNi - 
Texpt(˚C)  

TMg 
(˚C)* 

TMg* - 
Texpt(˚C)  

∆T = 
TMg* - 

TNi 

22 1225 0.1 - 1200 -25 1234 9 34 
20-1 1225 0.1 - 1219 -6 1238 13 20 
21 1200 0.1 - 1173 -27 1207 7 34 

21-1 1200 0.1 - 1214 14 1231 31 18 
PC33 1180 500 0.2 1191 11 1225 45 34 
PC10 1125 500 4.0 1118 -7 1213 88 95 
PC12 1115 500 4.4 1144 29 1203 88 59 
PC13 1115 500 2.0 1121 6 1221 106 99 
PC14 1115 500 2.9 1108 -7 1228 113 120 
PC17 1090 500 3.1 1137 47 1231 141 94 

*TMg is corrected for pressure (Herzberg and O’Hara, 2002) 
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Figure III-3 Residual (=Tcalc – Texpt) of Mg- and Ni- thermometers when applied to 
experiments in this study. The legend is shown in the upper right plot. The grey 
regions are the ±1 sigma based on the calibration of the two thermometers on a 
1-atm experimental dataset in Pu et al. (2017) 
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values range from 0.35-0.37, which are systematically higher, but only by a small 

dropping it to a final experimental temperature introduces a significant problem in 

achieving olivine-melt equilibrium.amount that is fully within analytical error.  

Therefore, the hypothesis that olivine-melt equilibrium was achieved in all four 

experiments remains viable within experimental error.  Importantly, there is no 

evidence that taking a sample above the liquidus and 

 

Table III-4b Partition coefficient and melt fraction of experiments in this study 

Expt 
# 

DNi 
(mole%

) this 
study 

DNi 
(wt%) 
this 

study 

DNi(wt%
) with 
expt T 
LR10 

% 
differ
ence 

DMg 
(mole

%) this 
study 

DMg (cat) 
with expt 

T 
Beattie'93  

% 
differ
ence 

FNi FMg 

oliv-
liq 

Fe/Mg 
KD 

22 11.52 14.4 12.38 14.0 4.12 4.42 -7.3 0.99 0.99 0.34 
20-1 10.46 13.0 12.20 6.2 4.03 4.39 -8.9 0.99 0.99 0.36 
21 10.88 16.8 13.79 17.9 4.18 4.80 -14.8 0.97 0.96 0.37 

21-1 13.35 13.7 14.18 -3.5 4.57 4.87 -6.6 0.99 0.98 0.35 
PC33 11.94 14.9 14.95 -0.3 4.68 5.18 -10.7 0.95 0.95 - 
PC10 17.22 22.2 19.81 10.8 4.88 6.25 -28.1 0.98 0.96 - 
PC12 15.34 19.7 20.95 -6.3 5.01 6.44 -28.5 0.99 0.95 - 
PC13 17.18 22.3 21.02 5.7 4.79 6.50 -35.7 0.95 0.95 - 
PC14 17.79 22.7 20.49 9.7 4.62 6.44 -39.4 0.98 0.96 - 
PC17 15.70 20.1 23.46 -16.7 4.57 7.02 -53.6 0.99 0.97 - 
 

3.6.2.7. Crystal textures: variations based on temperature-path trajectories 

Although there are no major differences in the attainment of olivine-melt 

equilibrium on the basis of the temperature-path trajectories followed in the 1-bar 

experiments, there are notable difference in the size and textures of the olivine 

crystals that grew during the experiments.   For the experiments that were first taken 

above their liquidus, removing any nuclei from the melt, and then rapidly dropped 

down to the final experimental temperature, the size and texture of the crystals are 
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consistent with conditions of low nucleation rates and high crystal growth rates.  In 

the BSE images of these experiments (Fig. III-4a-b), the crystals are large and 

sparse, and some display evidence of diffusion-limited rapid growth (Faura and 

Schiano, 2005; Ni et al., 2014).  

 

3.7 PC experimental run products 

3.7.1. Analyzed H2O concentrations in quenched glasses 

The H2O concentrations in the quenched glasses from the high-pressure 

experiments, which were analyzed by FTIR spectroscopy, are tabulated in Table III-

4.  The results confirm that the glass in the nominally anhydrous PC experimental 

run product only contained 0.2 wt% H2O.  In contrast, the PC experiments designed 

to contain ~5 wt% H2O, all have quenched glass with substantial concentrations of 

H2O (2.0-4.4 wt%; average of 3.3 wt%).  However, these water concentrations are 

lower than the amounts weighed into the capsules (designed to be ~5 wt%, well 

below the water solubility limit at 0.5 GPa), which indicates that water was lost 

during the experiments.  This is not unexpected because the experiments were not 

buffered with respect to H2O or fO2, and therefore it is possible that there was 

progressive loss of H2 through the metal capsule walls.  It is also possible that H2O 

was lost during quench, and therefore quantitative assessment of the exact 

concentration of H2O dissolved in the melt during olivine-liquid equilibration is not 

possible.  What is unequivocal, however, is that all five of these hydrous 

experiments were conducted with significant amounts of dissolved water in the melt 
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(typically > 3 wt%) compared to its absence in the melts from the anhydrous high-

pressure and 1-bar experiments. 

 

3.7.2. Assessment of olivine and glass homogeneity 

A total of six successful high-pressure experiments were obtained, of which 

five were conducted under hydrous conditions. The run conditions are reported in 

Table III-2, and the average glass and olivine compositions for each run are reported 

in Table III-3.  All the microprobe analyses on olivine and glass in all 10 experimental 

charges are reported in Table B2 and B3. A similar assessment of olivine and glass 

homogeneity can be made for these high-pressure run products as those obtained at 

1-bar.  There is slightly more variability in the Mg-content in the olivine in the PC 

experiments, with variations in Fo contents of ± 0.2-0.4 (vs. 0.1-0.3 at 1-bar).  For 

NiO concentrations in olivine, the analyzed variations are the same as those from 

the 1-bar experiments.  For the glass, the average MgO concentration varies by ± 

0.32 wt% in the PC run products, compared to ± 0.24 wt% in the 1-bar runs.  For Ni 

contents, there is no difference in the variability in the PC glasses compared to the 

1-bar glasses.    Thus, the test of homogeneity is satisfied equally for the Ni contents 

in olivine and glass between the high-pressure and 1-bar experiments, and the 

variability for MgO is only slightly higher in olivine and glass for the high-pressure 

experiments.  Therefore, the hypothesis that olivine-melt equilibrium was closely 

approached in these high-pressure PC experiments is supported. 
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3.7.3. Comparison of melt fraction calculations from DMg
ol/liq and DNi

ol/liq 

The second test of olivine-melt equilibrium is obtained when values of DMg
ol/liq 

and DNi
ol/liq are used to compare the calculated melt fractions in each experiment  

50µm 100µm

50µm

100µm100µm

50µm

1-bar experiments
(a) (b)

(c) (d)

(e) (f)

PC experiments

Figure III-4  olivine crystal textures in experiments of two different 
trajectories. a is from 21, b is from 21-1, c is from PC13; d is from 
PC14; e is from PC10; f is from PC12.  
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(using Eq. 1), and to evaluate if the results are consistent. The high-pressure melt 

fraction results calculated with DMg
ol/liq and DNi

ol/liq are within 0.00-0.04 of each other, 

with an average deviation of 0.02.  Although these differences are higher than those 

calculated at 1-bar (±0.01), they are still small. The calculated mass of olivine that 

crystallized in each experiment varies from 1-5%. 

 

3.7.4. DMg
ol/liq and DNi

ol/liq from PC experiments and comparison to 1-bar calculated 

values 

The measured DMg
ol/liq and DNi

ol/liq values from the high-pressure PC 

experiments are compared to those calculated with the 1-bar models of Beattie 

(1993) and Li and Ripley (2010), respectively.  Any systematic differences between 

measured and calculated values may be due to the effects of pressure and/or 

dissolved water in the melt.  The results are tabulated in Table III-4 and plotted in 

Figure 2.  The measured DMg
ol/liq are systematically higher, especially for the five 

hydrous runs, than those calculated by the 1-bar, anhydrous model of Beattie 

(1993).  In contrast, there is no systematic difference in DNi
ol/liq between the 

measured values from the high-pressure PC experiments and the calculated values 

from the 1-bar Li and Ripley (2010) model.  Any differences are within error and are 

similar in magnitude to those seen among the 1-bar dataset (Fig. III-2a). 
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3.7.5. Calculated 1-bar temperatures from DMg
ol/liq and DNi

ol/liq of PC experiments 

For comparative purposes, the measured DMg
ol/liq and DNi

ol/liq values from the 

high-pressure PC experiments are used to calculate temperature with the Mg- and 

Ni-thermometers of Pu et al. (2017); the results are tabulated in Table III-4 and 

plotted in Figure III-3. The calculated temperatures based on the Mg-thermometer 

are systematically higher than the experimental temperatures by 62-115 degrees for 

the hydrous experiments and by 19 degrees for the anhydrous experiment. In 

contrast, the calculated temperatures based on the Ni-thermometer differ from the 

experimental temperatures by -7 to +47, with an average deviation of only 13 °C.  

 

3.7.6. Textures of crystals in quenched run products from hydrous PC experiments 

 The textures of crystals that grew in the hydrous PC experiments vary 

according to the temperature-path trajectory of the starting glass material.  As seen 

with the 1-bar experimental run products, those PC experiments (e.g., PC-13 and -

14; Table III-2) that were taken above the liquidus and rapidly dropped to a final 

equilibration temperature had run products characterized by large, sparse olivine 

crystals with large pools of glass nearby (Fig. III-4c-d).  In contrast, those PC 

experiments that were taken up to the final liquidus temperature, and never 

exceeded their liquidus (e.g., PC10; Table III-2), had run products that featured 

quench crystals (≤ 3 micron olivines with snowflake shape; Fig. III-4e-f).  Fortunately, 

these quench crystals do not appear to have affected the glass compositions.  For 

example, the application of the Ni-thermometer to all three of these hydrous PC 
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samples (-10, -13, 14) lead to calculated temperatures that match the experimental 

temperatures within -7, +6 and -7 °C, respectively.   

 

3.8 Discussion 

The olivine-melt equilibrium experiments on the basalt glass starting material 

in this study gives results for DMg
ol/liq and DNi

ol/liq  under 1-bar anhydrous conditions 

that are fully consistent with existing models in the literature.  Moreover, measured 

values of DMg
ol/liq and DNi

ol/liq  in the four 1-bar experiments (Table III-4) lead to 

calculated temperatures, based on the Mg- and Ni-thermometers of Pu et al. (2017), 

that match experimental temperatures (Figure III-3).  This confirms that application 

of these two olivine-melt thermometers gives accurate olivine crystallization 

temperatures under anhydrous conditions at 1 bar for basalts with a composition 

typical of volcanic arcs.  However, arc basalts do not crystallize olivine at surface 

conditions, but at depth and under hydrous conditions. 

 

3.8.1 The effect of pressure  

 The olivine-melt equilibration experiment conducted at 500 MPa under 

anhydrous conditions shows that temperatures calculated with the 1-bar Mg- and Ni-

thermometers of Pu et al. (2017) match experimental temperatures within 19 and 11 

°C, respectively, which is well within experimental and model uncertainties.  

Nonetheless, the need for a pressure correction to the 1-bar Mg-thermometer has 

been demonstrated in the literature, and the model of Herzberg and O’Hara (2002) 

gives a correction of +26 °C to the calculated temperature for the anhydrous PC 
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experiment performed at 0.5 GPa (Table III-4).  The pressure-corrected temperature 

from the Mg-thermometer deviates from the anhydrous PC experimental 

temperature by 45 degrees, which is outside the 1σ uncertainty of the calibrated Mg-

based thermometer (± 26 °C), but within its 2σ uncertainty.  Thus, at the 95% 

confidence level (± 52 °C), there is no discrepancy.   

In contrast to the case for DMg
ol/liq, there is no need for a pressure correction 

to DNi
ol/liq  under crustal conditions (<1 GPa), as discussed in Pu et al. (2017) on the 

basis of the experimental results of Matzen et al. (2013).  Therefore, for the 

experiments in this study at 0.5 GPa, no pressure correction to temperatures 

calculated with the Ni-thermometer is required.  This conclusion is verified by the 

small difference (11 °C; Table III-4) between the experimental temperature of the 

anhydrous PC experiment and that calculated with the 1-bar Ni-thermometer of Pu 

et al (2017) 

 

3.8.2. The effect of dissolved water in the melt 

For the five hydrous olivine-melt experiments conducted at 500 MPa, it is 

necessary to isolate the effect of dissolved water from the effect of pressure.  

Therefore, a pressure correction of +26 degrees is applied to all calculated 

temperatures from the Mg-thermometer of Pu et al. (2017).  This leads to differences 

between the hydrous PC experimental temperatures and those calculated with the 

pressure-corrected Mg-thermometer (∆T= TMg-Texp) of +88 to +141 degrees (Table 

III-4; Fig. III-3).  This is a substantial temperature difference that exceeds analytical 

and model uncertainties.  These results clearly reflect what has long been 
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established in the literature, namely that olivine-melt thermometers based on Mg-

partitioning are strongly dependent on dissolved water concentrations in the melt 

(e.g., Putrika et al., 2007).  The FTIR results (Table III-2) demonstrate that the 

hydrous PC experiments contained melt with water contents that ranged from at 

least 2-4.4 wt% during olivine-melt equilibration. The effect of dissolved hydroxyl 

groups is to preferentially complex with Mg2+ in the melt, which causes the activity of 

MgO to decrease in hydrous melts (e.g., Waters and Lange, 2017).  

In contrast to the strong dependence of DMg
ol/liq on dissolved water in the melt, 

a comparison of hydrous PC experimental temperatures to those calculated with the 

1-bar Ni-thermometer of Pu et al. (2017) range from -7 to +47 (Table III-4; Fig. III-3).  

The average deviation of 14 °C is well within analytical and model uncertainties.  

These results clearly support the hypothesis that dissolved water in the melt has little 

effect on partitioning of Ni2+ between olivine and melt at pressures ≤ 0.5 GPa (and 

perhaps <1 GPa).  It is the lack of any dependence of DNi
ol/liq on dissolved water that 

allows the Ni-thermometer of Pu et al. (2017) to be applied to hydrous arc basalts 

without requiring a priori information on concentrations of water in the melt during 

olivine crystallization. 

 

3.8.3. Possible cause for negligible dependence of DNi
ol/liq on dissolved water in the 

melt  

Pu et al. (2017) proposed that the reason why Ni2+ is less sensitive than Mg2+ 

to dissolved water in the melt is due to the same underlying cause for why DNi
ol/liq 

does not require a pressure correction at crustal conditions, but does at greater 
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depth (> 1 GPa).  It is well established in the spectroscopic literature that the 

average coordination of Mg2+, an alkaline earth metal, in model basalt liquids is 

close to six-fold with oxygen (e.g., George and Stebbins, 1998).  In contrast, 

transition metals like Ni2+ and Fe2+, despite having the same valence and similar 

ionic radii as Mg2+, have a systematically lower coordination number (between 4- 

and 5-fold) with oxygen in model basalt melts (Galoisy and Calas, 1993).  Pu et al. 

(2017) proposed that when transition metals are 4- and 5-fold coordinated, there is 

limited speciation with hydroxyl groups in the melt.  This hypothesis has also been 

advanced in Waters and Lange (2017) to explain the relative reduction in the activity 

of Mg2+ relative to Fe2+ in hydrous rhyolite melts.  In that study, it was shown that 

increased concentrations of dissolved water in rhyolite melts causes the Fe2+-MgKD 

between orthopyroxene and melt to increase systematically.  Similarly, Pu et al. 

(2017) point to the fact that it is not until the effect of increasing pressure causes Ni2+ 

in basaltic melts to develop six-fold oxygen coordination, which occurs > 1 GPa 

(e.g., Jones et al., 2011), that DNi
ol/liq  develops a sensitivity to pressure.  This 

pressure sensitivity to DNi
ol/liq   between 2.0-3.5 GPa was demonstrated in the 

experiments of Matzen et al. (2013).   The prediction of Pu et al. (2017) that DNi
ol/liq 

will develop a sensitivity to dissolved water over this same pressure interval, owing 

to the presence of six-fold coordinated Ni2+, is a testable hypothesis.  

 

3.9 Conclusions 

Olivine-melt equilibrium experiments in this study show that DNi
ol/liq has no 

resolvable dependence on dissolved water contents (up to at least 4.4 wt%) in the 
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basaltic melt.  Over the same melt H2O concentrations, DMg
ol/liq displays a strong 

dependence on water content, which is a fully consistent with what has previously 

been reported in the literature (e.g., Putirka et al., 2007).  The results from this study 

further show that the olivine-melt thermometer of Pu et al. (2017) based on DNi
ol/liq , 

which was calibrated under 1-bar, anhydrous conditions, recovers all hydrous, high-

pressure (0.5 GPa) experimental temperatures when applied to the olivine and glass 

compositions in the quenched run products.  This result shows that the Ni-

thermometer in Pu et al (2017) can be applied to hydrous arc basalts to obtain the 

crystallization temperature of olivine under crustal conditions (< 1GPa).  The 

negligible dependence of the Ni-based olivine-melt thermometer to pressure and 

dissolved water in the melt is not expected to extend to pressures > 1 GPa. 
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 Chapter IV  

The origin of Colima Cone minettes and absarokites, Western 

Mexico: new temperature and pressure constraints 

4.1 Abstract 

A suite of mantle-derived (≤ 15 wt% MgO) K-rich melts, with an enhanced arc 

geochemical signature, erupted from the Colima rift in western Mexico, and have 

compositions that are distinctly different from the calc-alkaline basalts erupted to the 

east along the Mexican volcanic arc.  The Colima rift overlies a tear between the 

subducting Rivera and Cocos plates beneath North America, which raises questions 

about the mantle origin of these distinctive melts.  In this study, a new olivine-melt 

thermometer based on the partitioning of Ni, which is independent of the effect of 

dissolved water is applied to these nine K-rich Colima melts to determine the 

temperature at the onset of olivine growth (1060-1223°C) during their rapid ascent to 

the surface.  Several lines of evidence demonstrate that the most Mg-rich olivine in 

each sample closely approximates the liquidus olivine and that the whole-rock 

composition represents the initial liquid composition.  Depths of melt segregation 

from the mantle (~80 km) are tightly constrained from a comparison to experimental 

partial melts of phlogopite-bearing lherzolite.  These depths permit temperature 

corrections for adiabatic ascent during transit to the surface, allow temperatures at 
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the time of melt segregation to be constrained (~1120-1285 °C).  The combined P-T 

conditions of melt segregation for the K-rich Colima melts are compared to those for 

the calc-alkaline basalts erupted to the east, along the volcanic front associated with 

subduction of the Cocos plate.  The comparison demonstrates that the K-rich Colima 

melts segregated beneath a much thicker lithosphere, and it is proposed that they 

were formed beneath the Jalisco block of western Mexico.  It is proposed that the 

suture between the older (Cretaceous) Jalisco block to the west, and the younger 

(Oligocene) lithosphere to the east, has a NE-SW orientation that is located beneath 

the N-S Colima rift, and that the different thickness of these two lithosphere blocks is 

the cause for the different dips in the Rivera and Cocos plates and the location of 

their tear. 

 

4.2 Introduction 

The tectonic setting of western Mexico is unique owing to the close interaction 

of a mid-ocean spreading ridge with an active subduction zone. This has led to 

fragmentation of the subducting lithosphere into the Rivera and Cocos microplates, 

as well as the development of extensional rifts and atypical volcanism in the 

overriding North American plate (Fig. IV-1).  The most prominent extensional 

features in the upper plate are three intersecting rifts: (1) the N-S trending Colima 

rift, (2) the N-W trending Tepic-Zacoalco rift, and (3) the E-W trending Chapala rift, 

all of which intersect the volcanic arc in western Mexico (Fig. IV-1).   
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Within the Colima rift, which overlies the tear between the subducting Rivera 

and Cocos plates beneath North America (Fig. IV-1), is a group of eleven 

Pleistocene scoria and lava cones along the northern margin of the large andesitic 

Colima-Nevado volcanic complex (Fig 2).  Nine of the scoria cones erupted an 

unusual suite of mantle-derived (≤ 15 wt% MgO) K-rich basanites and minettes, 

whereas the other two erupted calc-alkaline basalt and basaltic andesite (Luhr and 

Carmichael, 1981).  The Colima cones have compositions that contrast with calc-

alkaline basalts that are common to volcanic arcs.  Instead, the K-rich Colima lavas 

are most similar to the absarokite and minette magmas erupted in the Jalisco block, 

west of the Colima rift (Fig. IV-1; e.g., Carmichael et al., 1996). 

 

Figure IV-1 General tectonic and geological map of Western Mexico from 
Carmichael et al. (2006). 
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The unusual compositions and tectonic setting of the Colima cones raise 

questions about their origin.  Analyses of their olivine-hosted melt inclusions show 

that they contained at least as much water, if not more (≤ 6.7 wt% H2O; Vigouroux et 

al., 2008; Maria and Luhr, 2008) than calc-alkaline basalts (≤ 5.7 wt% H2O; Johnson 

et al., 2009) erupted east of the Colima rift, along the volcanic front of the 

Michoacan-Guanajuato volcanic field (MGVF) in association with subduction of the 

Cocos plate (Fig. IV-1).  The hydrous character of both these magmas points to 

direct involvement of slab-derived fluids.  For the MGVF calc-alkaline basalts, an 

Figure IV-2 Shaded hillside digital elevation map of the Colima Volcanic Field 
(Carmichael et al., 2006). Cinder cones are outlined by dark black lines, 
whereas lava flows are marked by dashed lines. 
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origin by H2O-flux melting of the asthenospheric mantle wedge has been 

demonstrated (e.g., Johnson et al., 2009).  For the K-rich Colima cones, however, 

their mantle origin remains an open question.   

Two primary questions addressed in this study are: (1) what were the mantle 

conditions (i.e., temperatures and pressures) during melt segregation of K-rich 

Colima melts, and (2) did they originate from the asthenosphere (Luhr, 1997; 

Vigoreaux et al., 2008) or lithosphere (e.g., Ownby et al., 2008).  Given the location 

of the Colima rift above the tear in the Rivera and Cocos plates, there is a possible 

role for upwelling asthenosphere and thermal erosion (i.e., heating) of lithosphere.  A 

related question is how does the mantle origin of the K-rich Colima melts compare to 

that for the calc-alkaline basalts erupted from the MGVF?    

In this study, a new olivine-melt thermometer based on the partitioning of Ni 

(DNi
ol/liq), which is independent of the effects of dissolved water (Pu et al., 2017, 

2018), is applied to the K-rich Colima melts.   Vigoreux et al. (2008) present 

evidence that the olivine phenocrysts in these melts grew over a range of depths 

during fluid-saturated ascent, with crystallization driven by degassing.  Application of 

olivine-melt thermometry to the most Fo-rich olivine in each sample provides the 

temperature at the onset of olivine growth (Pu et al., 2017).  Results obtained in this 

study on the K-rich Colima melts can be compared to those obtained on several 

calc-alkaline basalts from the MGVF (Pu et al., 2017) to evaluate if there are 

systematic differences.  In addition, the distinctly different compositions of the two 

suites of magmas, in comparison with partial-melting experiments of lherzolite from 

the literature, allow constraints on the depths of melt segregation from their 
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respective mantle sources.  The results are used to identify whether the K-rich 

Colima cones were generating in the asthenosphere or lithosphere, and what role 

their unique tectonic setting played in their formation and successful eruption at 

Earth’s surface. 

 

4.3 Tectonic Setting 

The Rivera and Cocos microplates are actively subducting beneath western 

Mexico along the Middle America trench.  Seismic tomography shows that these two 

plates may be contiguous at depths shallower than 100 km, but are separated by 

~150 km, with a gap that increases with depth (Yang et al., 2009).  The tear between 

the Rivera and Cocos plates is located directly beneath the northern Colima rift (Fig. 

IV-1), which may permit warm asthenospheric mantle to rise to shallower depths and 

thermally erode the overlying lithosphere.  Thus the gap between the Rivera and 

Cocos microplates appears to control the location of the Colima rift, which has 

undergone significant extension (> 1.5 km of vertical offset) over the last 5 Myrs 

(Allan, 1986). 

The N-S Colima rift is part of a triple-rift system that also includes the E-W 

Chapala rift and the NW-SE Tepic-Zacoalco rift (TZR).  The Colima and Tepic-

Zacoalco rifts, together with the Middle America trench define the boundaries of the 

Jalisco block, which may be moving southwestwards relative to the North America 

plate (Rosas-Elguera et al., 1996; Ferrair and Rosas-Elguera, 2000).  The Rivera 

plate is actively subducting beneath the Jalisco block at a dip of 60-65° below 100 

km, but it cannot be traced deeper than 350 km (Yang et al., 2009).  It is possible 
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that the Rivera plate tore at depth ~5-10 Ma, as postulated by DeMets and Traylen 

(2000), leading to slab rollback and subsequent steeping of its dip.   

Within the Jalisco block is a series of small volcanic fields between the towns 

of Mascota and Talpapa, which are notable for their K-rich mantle-derived lavas 

(Wallace and Carmichael, 1989; Lange and Carmichael, 1991; Carmichael et al., 

1996; Righter and Rosas-Elguera, 2001).  Collectively, they define the Central 

Jalisco volcanic lineament (CJVL) with a clear northwest migration in the timing of 

the volcanism (Bandy et al., 2001; Ownby et al., 2008).   The Cretaceous basement 

of the Jalisco block differs from the North American plate immediately to the north 

and to the east.  The Jalisco block was unaffected by extensive Eocene-Miocene 

(40-18 Ma) volcanism that marks the Sierra Madre Occidental province to the north 

and its extension to the southeast (Frey et al., 2007; Aranda-Gomez and McDowell, 

1998). 

On the east side of the Colima rift is the Michoacán-Guanajuato volcanic field 

(MGVF), associated with subduction of the Cocos plate (Fig. IV-1).  The MGVF 

covers an area of ~40,000 km2, corresponding to ~200 km of arc length. Seismic 

constraints show that the dip of the Cocos plate below 100 km depth is ~55° near 

the Colima rift, but gradually shallows to the southwest (Yang et al., 2009; Pardo and 

Suarez, 1995).  The Cocos plate is located ~140 km beneath the volcanic front 

(~200 km inland from the Middle America Trench) in the region of the Tancítaro-

Nueva Italia volcanic field, which comprises the southwest corner of the MGVF 

(Ownby et al., 2011).  Basement rocks in the MGVF include plutonic and volcanic 
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rocks of Oligocene age (Aranda-Gomez and McDowell, 1998; McBirney et al., 1987; 

McDowell and Clabaugh, 1979). 

 

4.4 Previous Petrological Studies 

The Colima cones were first mapped and described in Luhr and Carmichael 

(1981).  They report concentrations of major and trace elements in whole-rock 

samples, as well as microprobe analyses of representative phenocryst and 

groundmass phases.   All nine K-rich cones erupted olivine-bearing lavas with minor 

augite; three of these cones erupted lavas that contain phlogopite, leading to their 

classification as minettes.  Luhr and Carmichael (1981) named the phlogopite-free 

samples basanites, based on the occurrence of normative nepheline, although they 

note the absence of modal nepheline. 

Carmichael et al. (2006) re-sampled the 11 Colima cones and report whole-

rock major-element analyses, as well as 40Ar/39Ar ages and erupted volumes (Table 

C1).  The two oldest cones are calc-alkaline (0.5 and 1.2 Ma; < 0.006 km3), whereas 

the remaining nine K-rich cones and lavas (~1.2 km3) are younger (450 and 60 ka).  

On the basis of whole-rock Fe3+/FeT analyses, these authors inferred that the K-rich 

Colima cones had oxygen fugacities up to 2-4 log units higher than the Ni-NiO 

buffer. 

Maria and Luhr (2008) and Vigouroux et al. (2008) report volatile analyses in 

olivine-hosted melt inclusions for several of the K-rich Colima cones.  The highest 

volatile contents are found in a minette sample from La Erita cone (6.7 wt% H2O; 

1460 ppm CO2; Maria and Luhr, 2008) and a basanite sample from Apaxtepec cone 



 125 

(6.2 wt% H2O, 5300 ppm CO2; Vigouroux et al., 2008), corresponding to entrapment 

pressures of ≤ 750 MPa.  In addition, sulfur contents as high as 7850 ppm (Maria 

and Luhr, 2008) and 6700 ppm (Vigouroux et al., 2008) were measured in melt 

inclusions in La Erita samples. Both studies used the Sugawara (2000) 

thermometer, based on DMg
ol/liq, to estimate entrapment temperatures for olivine-

hosted melt inclusions, which requires a correction for dissolved water contents.  

With analyzed H2O analyses in hand, Vigoroux et al. (2008) report temperatures of 

1228-1150°C, whereas Maria and Luhr report temperatures of 1180-1059 °C.  In 

addition to volatile contents and temperatures, Vigouroux et al. (2008) applied the 

spinel-olivine oxybarometer of Ballhaus et al. (1991) to estimate fO2 values 1-2 log 

units above the Ni-NiO buffer (∆NNO ≤ +2).   

A reconnaissance of the basaltic cinder cones erupted across the volcanic 

front of the Michoacan-Guanajuato volcanic field (MGVF) was presented in 

Hasenaka and Carmichael (1985).  A detailed petrological study of lavas from 

Volcán Jorullo, which erupted historically (1759-1774), and from an adjacent cone 

(La Pilita) was presented in Luhr and Carmichael (1985).  La Pilita is notable for 

erupting trachybasalt with hornblende phenocrysts, and both cones are located 

along the volcanic front of the MGVF (Fig. IV-1).  Johnson et al. (2008, 2009) report 

volatile analyses (≤ 5.7 wt% H2O, ≤ 1150 ppm CO2, ≤ 2110 ppm S) in various 

olivine-hosted melt inclusions for several samples across the MGVF; the sample 

with the highest H2O content is from V. Jorullo.  Ownby et al. (2011) report 40Ar/39Ar 

ages and estimates of erupted volumes across the southwest corner of the MGVF, 

an area of ~4400 km2 along the volcanic front called the Tancitaro-Nueva-Italia 
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volcanic field.  Pu et al. (2017) analyzed olivine phenocrysts and applied olivine-melt 

thermometry to 16 samples from the Ownby et al. (2011) study and two samples (V. 

Jorullo and La Pilita) from the Luhr and Carmichael (1985) study.  For the 11 

samples that contain 7.0-9.4 wt% MgO, temperatures at the onset of olivine 

crystallization range from 1047-1177°C (Pu et al., 2017). 

 

4.5 Whole-Rock Geochemistry 

4.5.1 Methods  

The samples used in this study are those from Carmichael et al. (2006).  They 

report major element concentrations obtained by X-ray fluorescence spectrometry at 

the University of California, Berkeley (Table C1).  In this study, the samples were re-

crushed and re-powdered using a steel jaw crusher and a tungsten carbide shatter 

box, and then re-analyzed at Activation Laboratories of Ancaster, Ontario, Canada, 

for major and trace elements by inductively coupled plasma-mass spectrometry 

(ICP-MS).  

The new major- and trace-element compositions are reported in Tables 1 and 

2, respectively.  For the major elements, the results from XRF and ICP-MS are 

broadly consistent, whereas for several trace elements there are differences that 

likely reflect real variations in the compositions of erupted lavas from each cone 

(documented in Luhr and Carmichael, 1981). Therefore, the whole-rock analyses 

used in this study are those obtained on the same rock pieces from which the thin 

sections were cut for microprobe analyses.  
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Table IV-1 Whole rock major element concentrations for the Colima Cone 
samples measured in this study 

sample 
name 

1001
B 

1003
B 

1005
A 

1006
B 

1007
A 

1007
B 

1008
B 1013 1015 1016 

Whole Rock Major Element Composition wt% 
 SiO2 (wt%) 50.2 48.22 48.15 48.99 48.28 49.24 50.12 48.47 48.78 48.76 
 TiO2 (wt%) 1.731 1.117 1.039 1.374 1.636 1.631 1.357 1.549 1.299 1.114 
 Al2O3 (wt%) 16.2 11.42 12.24 12.13 11.26 11.52 14.35 11.04 11.13 14.45 
 FeOT (wt%) 9.58 7.19 7.26 7.59 6.99 7.00 8.08 7.54 7.43 8.19 
MnO (wt%) 0.156 0.127 0.133 0.133 0.12 0.122 0.147 0.128 0.132 0.146 
 MgO (wt%) 6.16 12.86 13 11.78 11.24 11.63 9.11 12.91 13.18 10 
 CaO (wt%) 9.31 9.1 9.16 8.56 8.06 8.17 9.16 8.45 9.35 10.3 
 Na2O (wt%) 3.3 2.82 2.45 2.93 3.34 3.64 2.49 2.28 2.2 2.35 
 K2O (wt%) 2.15 2.88 3.33 3.35 3.25 2.8 3.3 4.6 3.94 2.58 
P2O5 (wt%) 0.52 0.99 0.82 1.12 1.29 1.28 0.87 1.18 0.87 0.64 

LOI -0.28 1.17 0.52 1.23 2.54 1.51 0.35 0.58 0.28 0.3 
Total 100.1 98.69 98.92 100 98.79 99.32 100.2 99.55 99.43 99.73 

 

 

Table IV-2 Whole rock trace element concentrations for the Colima Cone 
samples measured in this study. 

 
1001

B 
1003

B 
1005

A 
1006

B 
1007

A 
1007

B 
1008

B 1013 1015 1016 

Whole Rock Trace Element Composition (ppm) 
Sc 26 23 25 27 24 24 32 24 28 36 
Be 3 3 3 5 6 6 4 4 4 2 
V 251 193 189 216 215 215 228 214 218 268 
Ba 954 1926 1728 2053 4004 4094 1817 2247 1871 1113 
Sr 1063 2328 1988 2244 3003 3089 1771 2364 1842 1553 
Y 22 16 15 15 21 21 17 16 14 15 
Zr 306 333 261 362 343 305 369 399 336 215 
Cr 130 830 820 570 590 590 430 740 880 540 
Co 80 72 107 76 72 71 72 79 85 67 
Ni 58 432 378 272 366 365 136 427 363 190 
Cu 40 60 30 45 100 90 40 100 80 70 
Zn 90 80 80 70 70 90 80 100 80 80 
Ga 21 16 15 16 16 16 17 16 15 16 
Ge 1 1 1 1 1 2 1 1 1 2 
As < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 
Rb 26 43 29 32 83 84 34 44 36 14 
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Nb 8 7 5 8 11 10 7 9 8 6 
Mo < 2 < 2 < 2 < 2 2 < 2 < 2 < 2 < 2 < 2 
Ag < 0.5 1.4 1.3 0.4 5.1 1.2 1.7 1.5 1 0.6 
In < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 
Sn 2 2 2 2 4 3 2 2 2 2 
Sb < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 0.7 < 0.5 < 0.5 < 0.5 0.7 
Cs < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
La 21.6 51.7 37.7 39.8 75.1 78.4 28.5 52.8 41.2 27.9 
Ce 49.5 125 92.3 89.7 180 174 70.1 131 102 63 
Pr 6.63 15.8 11.9 11.8 22.3 22.6 9.06 16.4 12.7 8.27 
Nd 28.5 64.5 49 48.7 87.9 91 37.6 65.9 51.2 34.1 
Sm 6.3 11.2 9.3 8.8 15.3 16 7.4 11.3 8.9 6.3 
Eu 1.96 3.02 2.56 2.42 4.01 4.02 2.21 3.08 2.39 1.76 
Gd 5.6 7.2 6.2 6 9.5 10.1 5.2 6.8 5.7 4.5 
Tb 0.8 0.8 0.7 0.7 1.1 1.1 0.7 0.8 0.7 0.6 
Dy 4.4 3.8 3.4 3.7 4.7 5 3.4 3.6 3.1 3.1 
Ho 0.8 0.6 0.6 0.6 0.8 0.8 0.7 0.6 0.6 0.6 
Er 2.3 1.7 1.6 1.7 2 2.1 1.8 1.7 1.5 1.7 
Tm 0.33 0.24 0.22 0.23 0.26 0.25 0.26 0.23 0.21 0.25 
Yb 2 1.4 1.4 1.5 1.5 1.5 1.7 1.4 1.3 1.6 
Lu 0.34 0.22 0.2 0.22 0.22 0.25 0.25 0.23 0.19 0.28 
Hf 7.5 7.9 6.5 9.6 8.4 8.5 9.2 10.3 8.5 6.1 
Ta 0.5 0.3 0.3 0.4 0.5 0.6 0.4 0.4 0.4 0.4 
W 302 240 442 269 244 231 291 280 355 234 
Tl < 0.1 0.1 < 0.1 < 0.1 0.2 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Pb 7 23 11 12 40 41 15 20 16 10 
Bi < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 
Th 2.3 5.7 5 4.1 6.8 6.6 3.3 5.3 3.8 2 
U 0.9 1.9 1.6 1.3 2.4 2.3 1 1.8 1.4 0.6 

 

 

4.5.2 Results  

The potassic character of the Colima suite in comparison to calc-alkaline 

lavas erupted along the volcanic front of the MGVF is illustrated in a plot of K2O vs. 

SiO2 (Fig. IV-3a).  Conversely, a plot Na2O vs. SiO2 shows the opposite trend, with 

Na2O relatively depleted in the potassic vs. calc-alkaline samples (Fig. IV-3b).  This  
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4.5.2 Results 

0 

1 

2 

3 

4 

5 

6 

7 

45 50 55 60 

K
2
O

 (
w

t%
) 

SiO
2
 (wt%) 

Absarokite 

 

 

 

calc-alkaline
 basalt 

Mascota minette/absarokite
Colima Cones absarokite 
MGVF calc-alkaline 

Shoshonite

calc-alkaline
basaltic 
andesite 

calc-alkaline 
andesite 

0 

1 

2 

3 

4 

5 

45 50 55 60 

N
a

2
O

 (
w

t%
) 

SiO
2
 (wt%) 

(a)

(b)

Jor-46d

Jor-46d

Figure IV-3 Whole rock (a) K2O and (b) Na2O plotted against whole rock SiO2, 
for Colima Cones minettes and absarokites, Mascota minettes and absarokites 
and MGVF calc-alkaline basalt and basaltic andesites. 
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observation suggests that the name “absarokite” may be preferable to “basanite” for 

the phlogopite-free K-rich Colima samples, which are compositionally similar to the 

absarokites from the Mascota volcanic field (Carmichael et al., 1996). Another 

distinguishing feature of the K-rich Colima cones is their high MgO contents (mostly 

9-13 wt%; Table IV-1), which can range up to 15 wt% (Luhr and Carmichael, 1981), 

and their relatively low Al2O3 contents (11-13 wt%) in comparison to those in the 

MGVF calc-alkaline suite (mostly 16-17 wt%); again this is a feature shared with 

absarokites and minettes from the Mascota volcanic field (Fig. IV-4).  A plot of 

chondrite-normalized incompatible elements (Fig. IV-5) shows that the K-rich Colima 
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cones display an enhanced arc geochemical signature relative to the calc-alkaline 

basalts from the MGVF, a point previously emphasized by Luhr (1997).  The Colima 

cones contain higher concentrations of all incompatible elements except the heavy 

rare-earth elements (HREE), which are broadly similar between the two suites. 

 

4.6 Olivine Compositions 

4.6.1 Methods 

For each sample, two new thin sections were prepared from the same hand 

specimen that was re-crushed and re-analyzed for all samples in Table IV-1.  The 

compositions of olivine phenocrysts in these thin sections were analyzed using a 

Figure IV-5 Trace element spider diagram (normalized by primitive mantle, 
McDonough and Sun,1995) for Colima Cone minettes and absarokites (red) and 
MGVF calc-alkaline basalts and basaltic andesites (blue). 
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Cameca SX100 electron microprobe.  A focused beam with an accelerating voltage 

of 15 kV and a current of 20 nA was used.  Eight elements (Mg, Al, Si, Ca, Cr, Mn, 

Fe, and Ni) were analyzed, and the peak and background counting times were 30s 

each for Si, Mg, Fe and Ni, and 20 s each for Al, Mn, Cr and Ca.   The 1s precision 

based on counting statistics is ± 0.32 wt% SiO2, ± 0.25 wt% MgO, ± 0.54 wt% FeO, 

and ± 0.05 wt% NiO, and < 0.1 wt% for Cr2O3, Al2O3, MnO and CaO.  The standards 

used for all analyses are from the University of Michigan collection for the electron 

microprobe and are described in Table A1.   Oxygen was calculated by cation 

stoichiometry and used in the Cameca PAP correction program.  

For each sample, microprobe analyses were performed on two thin sections 

in order to increase the chances of finding the most Mg-rich olivine.  Between 20-30 

olivine phenocrysts were analyzed in each sample.  Most analyses were conducted 

along a traverse line, with approximately 20-30-µm spacing between points.  This 

resulted in 10-40 analyses per olivine crystal, and a range of 300-500 analyses per 

sample. For the most Fo-rich olivine crystals in each sample (top 3% Fo#), a second 

round of analyses were made using an accelerating voltage of 20 kV and a current 

of 40 nA in order to improve the analytical precision on the Ni analyses in the olivine 

crystals.  A filter was applied to all data, where only analyses with totals of 99-100.9 

were used. 

 

4.6.2 Results 

All olivine analyses for each sample are provided in Table C2.  Results are 

summarized for each sample in histograms of olivine composition  
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(Fo mol%; Fig. IV-6), which show no break in composition up to the most Fo-rich 

olivine analyzed in each sample (Table IV-3).  A plot of NiO (wt%) in olivine as a 

function of Fo content (mol%) is shown in Figure IV-7 for each sample.  A linear fit to 

the olivines with the highest 3 mol% Fo allows the NiO content to be calculated for 

the most Fo-rich olivine in each sample. 
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Figure IV-6 Histogram of olivine Fo# for each Colima cone samples 
(continued from the last page) 
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4.7 Conditions of Phenocryst Growth 

Before applying the olivine-melt thermometer, it is necessary to determine 

what pair of olivine and melt composition was in equilibrium in each sample.  In a 

typical thin section, there is often a wide range of compositions preserved among the 

olivine phenocrysts, and there is a wide compositional range among analyses of 

olivine-hosted melt inclusions as well.  In this study, the most Mg-rich olivine 

analyzed in each thin section is assumed to closely approximate the first olivine to 

crystallize from a liquid represented by the whole-rock composition of each sample.  

This assumption requires that phenocryst growth occurred relatively rapidly during 

ascent and not in a stalled magma chamber.  Several lines of evidence support this 

hypothesis.  

First, Vigouroux et al. (2008) point to varying volatile contents and entrapment 

pressures within individual olivine crystals as evidence for degassing-induced 

phenocryst growth during ascent of these mantle-derived melts.  Second, many of 

the olivine phenocrysts in the Colima cones exhibit diffusion-limited growth textures 

(Fig. IV-8), which are consistent with those produced from large effective 

undercoolings caused by rapid H2O degassing during magma ascent (e.g., Welsch 

et al., 2014; Waters et al., 2015).  Third, histograms of olivine compositions (Fig. IV-

6) do not show a bimodal pattern indicative of mixing of magmas and/or olivine 

accumulation within a stalled crustal chamber.   
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Figure IV-7 NiO vs Fo plots for each sample used to calculate the 
olivine NiO content used for the Ni thermometer based on the fit 
linear equation applied to the highest Fo# 
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Table IV-3 The most Fo-rich olivine composition analyzed in each Colima cone 
sample.  

Sample MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Fo# 
1001B 43.71 0.04 40.18 0.18 15.83 0.19 0.20 0.04 100.4 83.1 
1003B 50.44 0.02 41.96 0.14 6.90 0.09 0.64 0.05 100.2 92.9 
1005A 50.58 0.05 41.88 0.12 7.50 0.18 0.54 0.03 100.9 92.3 
1006B 49.54 0.02 41.31 0.13 7.52 0.01 0.56 0.06 99.1 92.2 
1007A 50.89 0.01 42.17 0.11 6.40 0.12 0.73 0.08 100.5 93.4 
1007B 49.75 0.02 41.38 0.08 7.15 0.11 0.78 0.10 99.4 92.5 
1008B 48.93 0.03 41.36 0.12 9.25 0.11 0.50 0.07 100.4 90.4 
1013 50.68 0.03 42.01 0.15 6.49 0.16 0.55 0.09 100.2 93.3 
1015 50.74 0.02 41.82 0.16 7.06 0.11 0.52 0.07 100.5 92.8 
1016 48.46 0.04 41.33 0.18 9.44 0.21 0.37 0.07 100.1 90.1 
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Figure IV-8 Back-scattered images of olivine phenocrysts with diffusion 
limited (rapid growth) texture.  
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A fourth line of evidence is found in a plot of the most Mg-rich olivine in each 

sample as a function of the whole-rock molar Mg#* (=MgO/(MgO+FeOT), which 

illustrates a broad linear correlation (Fig. IV-9).   A similar linear trend is found for the 

MGVF calc-alkaline basalts and basaltic andesites studied by Pu et al. (2017).   

 

Representative BSE images of the most Mg-rich olivine (ranging up to Fo93) in 

six Colima samples show that they have textures (e.g., faceted edges) consistent 

with phenocryst growth from a melt (Fig. IV-10).  An additional test of whether the 

most Mg-rich olivine in each sample represents the first olivine to crystallize from the 

whole-rock melt composition is presented below through application of the Fe2+-Mg 

exchange equilibrium coefficient, which in turn can be used to calculated melt ferric-

ferrous ratios. 
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Figure IV-9 Plot of the Fo# of the most Mg-rich olivine phenocryst 
composition against the Mg#* of the whole roclk. Mg# was calculated with 
total FeO instead of true FeO in the whole rock. 
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4.8 Olivine-melt oxybarometry 

4.8.1 Method 

Application of the Fe2+-Mg equilibrium exchange coefficient (Fe2+-MgKD) 

between olivine and melt, obtained from the experimental literature, permits the melt 

ferric-ferrous ratio (and thus oxygen fugacity) to be calculated at the onset of olivine 

crystallization.  Resulting Fe3+/FeT ratios can be compared between the K-rich 

Colima cones and the calc-alkaline MGVF basalts to evaluate if reasonable results 

are obtained.  Pu et al. (2017) compiled a set of 108 hydrous phase-equilibrium 

experiments on olivine-bearing basalts from eight studies (Sisson and Grove, 1993a, 

1993b, Wagner et al., 1995; Righter and Carmichael, 1996; Moore and Carmichael, 

1998; Almeev et al., 2007; Medard and Grove, 2008; Parman et al., 2011), where 

fO2 was either buffered or monitored.  Owing to the evidence for high water contents 

200µm 200µm 100µm

200µm 200µm 200µm

Figure IV-10 The olivine phenocryst with the most Fo-rich composition 
found in 6 of the Colima Cone samples. 
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in 

all of the Colima and MGVF samples from olivine-hosted melt inclusion data 

(Vigouroux et al., 2008; Maria and Luhr, 2008; Johnson et al., 2008, 2009), only 

hydrous experiments were considered. Olivine and glass (quenched melt) analyses 

of the run products, as well as melt ferric-ferrous ratios based on reported 

temperatures and fO2 conditions and the model of Jayarasuriya et al. (2004), were 

used to calculate Fe2+-MgKD values.   A histogram of the results from all 108 

experiments (Fig. IV-11) shows the average value is 0.37 (± 0.04).  It has been 

suggested in the literature that the H2O and alkali contents of the melt have strong 

effects on the Fe2+-MgKD values (Gee and Sack, 1988; Toplis et al., 2005). A subset of 

the 108 hydrous experiments (Fig. IV-11), with only experimental melt K2O contents 

to be >2 wt% K2O (n=6), also leads to an average KD of 0.37 (± 0.04).  Therefore, 

this is the Fe2+-MgKD value that was applied to all samples in Fig. IV-9 to calculate 

melt Fe3+/FeT ratios.  

0 

5 

10 

15 

20 

25 

30 

0.25 0.28 0.31 0.34 0.37 0.4 0.43 0.46 0.49 

K
2
O>2.0 

all hydrous expts 

K
D

F
re

q
u
e
n
c
y

Figure IV-11 The histogram of calculated KD for 108 hydrous olivine-melt 
equilibrium experiments (black). The lined blocks on top are showing 
experiments with >2% K2O in the melt. 
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4.8.2 Results 

For the calc-alkaline samples from the MGVF studied by Pu et al. (2017), melt 

Fe3+/FeT ratios range from 0.23-0.32, which overlaps those directly analyzed by 

micro-XANES in olivine-hosted melt inclusions in arc basalts (0.19-0.28; Kelley and 

Cottrell, 2009; Brounce et al., 2014).  These Fe3+/FeT ratios correspond to ∆NNO 

values (calculated with the model of Jayasuriya et al., 2004) of +0.4 to +1.4.  For the 

K-rich Colima cones, melt Fe3+/FeT ratios range from 0.33-0.52, which correspond to 

∆NNO values of +1.6 to +3.1.  A histogram of all Fe3+/FeT ratios is presented in 

Figure IV-12.  In summary, when a Fe2+-MgKD value of 0.37 is applied to all samples, 

the average Fe3+/FeT ratio is 0.26 (∆NNO = +0.7) for the MGVF calc-alkaline basalts 

and 0.41 (∆NNO = +2.2) for the K-rich Colima suite. 
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Figure IV-12 Histogram of the calculated whole rock Fe3+/FeT based on the 
most Fo-rich olivine composition, using a KD value of 0.37. The Colima 
samples have much higher Fe3+/FeT ratio (corresponding to higher oxygen 
fugacity) than the MGVF samples. 
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Note that when samples undergo olivine accumulation, the effect on the 

calculation above results in lower Fe3+/FeT ratios.  Also, any re-equilibration of the 

first olivine to crystallize on the liquidus, driving it to lower MgO contents, will also 

lead to lower calculated Fe3+/FeT ratios.  Thus, the higher Fe3+/FeT ratios obtained 

for the high-MgO Colima samples (Fig. IV-12) cannot be attributed to the effects of 

olivine accumulation and/or re-equilibration.  Instead, the evidence compiled in 

Figure IV-12 shows that the K-rich Colima cones were systematically more oxidized 

than the calc-alkaline MGVF basalts.  Because there is an enhanced solubility of the 

sulfate component (S6+) with increasing fO2 (e.g., Backnaes and Deubener, 2011; 

Baker and Moretti, 2011), the higher oxidation state of the Colima cones explains 

their higher S contents in olivine-hosted melt inclusions (≤ 7800 ppm; Maria and 

Luhr, 2008; Vigouroux et al., 2008) compared to those in MGVF samples (≤ 2100 

ppm S; Johnson et al., 2009).  It is also worth noting that the Fe3+/FeT ratios in the K-

rich Colima suite and the MGVF calc-alkaline basalts display a strong positive 

correlation with Ba/La ratios, a geochemical indicator of slab-derived fluids (Fig. IV-

13). 

The emerging view is that the K-rich Colima melts were systematically more 

oxidized than the MGVF calc-alkaline basalts (by ~1.5 fO2 log units), and all lines of 

evidence support the hypothesis that the most Mg-rich olivine in each sample closely 

approximates the first olivine to crystallize from a liquid with a composition that 

corresponds to that for the whole rock.  The latter conclusion permits application of 

olivine-melt thermometry to the most Mg-rich olivine in each sample to obtain the 

temperature at the onset of olivine growth. 
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4.9 Olivine-melt thermometry 

4.9.1 Method 

The partitioning of both Mg and Ni between olivine and melt is known to vary 

strongly with temperature (e.g., Beattie, 1993; Li and Ripley, 2010), and therefore 

values of DMg
oliv/liq  and DNi 

oliv/liq can be used as a thermometer.  Pu et al. (2017) 

demonstrate that both Mg- and Ni-based olivine-melt thermometers perform equally 

well at 1 bar over a wide range of anhydrous melt compositions and temperatures, 

with a 1σ error on TMg and TNi of ± 26 and ± 29 °C, respectively.  The critical 

limitations of olivine-melt thermometers based on the partitioning of Mg are their 
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Figure IV-13 Ba/La ratio of the whole rock plotted against the Fe3+/FeT ratio 
calculated from the most Fo-rich olivine composition in each sample and a 
KD of 0.37. Colima Cone samples have higher oxidation state and more 
enriched subduction zone signature (higher Ba/La ratio) than the calc-
alkaline basalts/basaltic andesites from MGVF. 
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sensitivity to dissolved H2O in the melt (Putirka et al., 2007) and pressure (Herzberg 

and O’Hara, 2002).   Therefore, all thermometers that use DMg
oliv/liq  require 

adjustments for H2O and pressure.  In the absence of these corrections, 

temperatures calculated from the Mg-based thermometer (TMg) represent olivine 

crystallization temperatures at one bar under anhydrous conditions.  In contrast, the 

DNioliv/liq thermometer (Pu et al., 2017) has a negligible dependence on both 

dissolved water in the melt (Pu et al., 2018) and on pressure under crustal 

conditions (≤ 1 GPa; Matzen et al., 2013).  Therefore, TNi records the temperature at 

the onset of olivine growth, irrespective of depth and/or dissolved water content in 

the melt.  

In this study, the Ni-based thermometer of Pu et al. (2017) is applied to all of 

the Colima cone samples in Table IV-1.  The Ni content in the most Mg-rich olivine 

analyzed in each sample is calculated from the linear relationship between NiO wt% 

and Fo mol% (Fig. IV-7), which is then combined with the whole-rock Ni 

concentration to calculate DNioliv/liq.  This parameter is input into the Ni-

thermometer and allows the temperature at the onset of olivine crystallization to be 

calculated.  Because TNi is based on the partitioning of a trace element, analytical 

uncertainties in the measurement of Ni contents in olivine and the whole rock 

contribute to the uncertainty in TNi.   For example, for the K-rich Colima cones, an 

average analytical uncertainty of ± 0.04 wt% NiO in olivine and ± 5 ppm in the 

average whole-rock Ni concentration leads to an additional uncertainty of ± 17 and ± 

3 °C, respectively. 
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Another source of error, previously discussed in Pu et al. (2017), arises from 

the possibility that the first olivine to crystallize in each sample during ascent may 

not have been analyzed during microprobe analysis.  The liquidus olivine may have 

been lost during transit, undergone some diffusive re-equilibration, or is not exposed 

on the surface of the thin section that was used.  Therefore, the most Mg-rich olivine 

composition analyzed in each thin section is a minimum estimate of the Fo content 

of the liquidus olivine.  Thus, calculated temperatures from both the Mg- and Ni-

thermometer are both maximum values for each sample, although the uncertainty is 

smaller for TMg than for TNi.  For example, the effect of underestimating the liquidus 

olivine composition by 1 mol% Fo leads to an overestimate of TMg of only ~4 

degrees.   For TNi, the uncertainty depends on the slope of the NiO vs. mol% Fo fits 

for each sample (Fig. IV-7).  For the samples with the highest and lowest slopes 

(COL-1006 and -1001, respectively), the effect of using an olivine composition that is 

1 mol% Fo too low causes TNi to be too high by 38 and 25°C, respectively.  As a 

consequence, all TNi reported in Table IV-1 are maximum values.  Because TNi is 

expected to be overestimated by a larger amount than TMg, calculated values of ∆T 

(=TMg-TNi) are expected to be underestimated; in this case (olivine composition too 

low by 1 mol% Fo), ∆T for COL-1006 and -1001 will be too low by 34 and 21°C, 

respectively. 

 

4.9.2 Results 

Temperatures calculated with both the Mg- and Ni-thermometers of Pu et al. 

(2017) are tabulated in Table IV-1 and plotted in Figure IV-14.  The Mg-based 
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thermometer calculates the 1-bar, anhydrous liquidus (olivine-in) temperature (TMg) 

of each sample, and the results show TMg increases linearly with MgO content. Also  

   

shown in Figure IV-14 are the TMg calculated for the MGVF samples from Pu et al. 

(2017).  Note that the two data sets overlap, and linear fits to TMg vs. MgO for each 

suite are indistinguishable from a single linear fit to the combined data.    

Temperatures calculated from DNi
oliv/liq (TNi) are also plotted as a function of 

MgO in Figure IV-14; TNi reflects the temperature at the onset of olivine 

crystallization during ascent.  In all cases, TNi are consistently lower than TMg, which 

can be attributed to the effect of dissolved water in the melt lowering olivine 
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Figure IV-14  Whole rock MgO (wt%) and temperature results from the 
olivine-melt Mg-thermometer (TMg) and Ni-thermometer (TNi) (Pu et al., 
2017) for the Colima cone samples and the MGVF samples. The error bars 
are the standard deviation of the calibration of each thermometer, which 
is 26˚C for TMg and 29˚C for TNi. 
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crystallization temperatures.  Note that the effect of correcting for pressure leads to 

higher TMg values.  

A comparison of TNi results for the K-rich Colima suite (Table IV-1) and the 

MGVF calc-alkaline samples (Pu et al., 2017), plotted as a function of MgO content 

in the melts, display two distinct linear trends, which are sub-parallel.  Not 

surprisingly, higher TNi is associated with higher MgO for each group.  However, for 

a fixed MgO content in the melt (e.g., 9 wt%), the K-rich Colima melts are 

significantly cooler by ~100 °C. 

 

4.9.3 Test of olivine-melt thermometry: consistency of results from different Colima 

cones 

The accuracy and reproducibility of the olivine-melt thermometry applied in 

this study are demonstrated by the consistency in the calculated temperatures (both 

TMg and TNi) obtained for various samples from different Colima cones.  For 

example, four samples with ~13 wt% MgO were collected from three different cinder 

cones (San Isidro, La Erita, and Telecampano; Table IV-1 and Fig. IV-2).   Similarly, 

three samples with ~11 wt% MgO were collected from two different cinder cones 

(Comal Chico and El Carpintero; Table IV-1 and Fig. IV-2). The TMg and TNi values 

obtained for each of these seven samples is based on seven separate whole-rock 

analyses and separate microprobe analyses of olivine in seven different thin 

sections.  The consistency of the results among the four samples with ~13 wt% 

MgO, and among the three samples with ~11 wt% MgO, strongly supports the 

hypothesis that the most Fo-rich olivine analyzed in each sample closely 
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approximates the first olivine to crystallize from a liquid with a composition close to 

that of the whole rock.   

 

4.10 Olivine-melt hygrometry and barometry: broad constraints 

One of the most striking features of the temperature data plotted in Figure IV-

14 is the contrast between TMg and TNi, which decreases systematically with 

increasing MgO content for each group of melts.  Because TMg is sensitive to both 

dissolved water in the melt and pressure, the magnitude of the difference between 

the TMg and TNi reflects their combined effects.  For example, the effect of dissolved 

water is to strongly lower the olivine crystallization temperature, leading to positive 

values for ∆T (=TMg – TNi) in hydrous basalts (Almeev et al., 2007; Medard and 

Grove 2008; Pu et al., 2017).   Therefore, the progressive decrease in ∆T (=TMg – 

TNi) with increasing MgO content may reflect the effect of lower water contents in the 

melt at the onset of olivine crystallization.  If so, this suggests that melts that formed 

at higher temperatures and with higher MgO contents contained lower amounts of 

dissolved water.  However, this is inconsistent with the observation that the highest 

H2O concentrations (5.7 and 6.7 wt%) were analyzed in olivine-hosted melt 

inclusions in those samples from the MGVF and Colima cones with the highest MgO 

contents, 9.4 and 13.2 wt% MgO, respectively (Johnson et al., 2009; Maria and 

Luhr, 2008). 

Another possibility is that the systematic decrease in ∆T (=TMg – TNi) with 

higher MgO content reflects progressively deeper depths for the onset of olivine 

crystallization during ascent.  The effect of increasing pressure requires a correction 



 149 

to TMg.  If the depth at which olivine began to crystallize in each melt during its 

ascent were known, the pressure correction of Herzberg and O’Hara (2002) could be 

applied and TMg values would increase accordingly.  For example, the highest 

entrapment pressure calculated for an olivine-hosted melt inclusion in the sample 

from La Erita is 750 MPa (Maria and Luhr, 2008).  At this depth the correction to TMg 

is +39°C, and the revised difference between TMg and TNi (∆T) is ~148°C), which 

infers a relatively high water content in the melt to suppress the olivine liquidus by 

this amount. 

The effect of dissolved water and pressure are not mutually exclusive and 

both may contribute to the systematic shift in ∆T observed for both the K-rich Colima 

cones and calc-alkaline MGVF basalts.  Returning to the case of the La Erita sample 

studied by Maria and Luhr (2008), the maximum water content analyzed in that 

sample is 6.7 wt%.  This corresponds to a calculated depression of the olivine 

liquidus of ~160 degrees, according to the model of Medard and Grove (2008).  

However, the pressure-corrected ∆T at 750 MPa is only ~148°C, which suggests 

that olivine may have began to crystallize deeper than 750 MPa, perhaps closer to 1 

GPa.  The pressure correction at 1 GPa adds 52°C to TMg, leading to a revised ∆T of 

161 °C, which predicts a water content of ~6.7 wt% in the melt according to the 

model of Medard and Grove (2008), as well as the analyzed H2O content of Maria 

and Luhr (2008).  Therefore, the systematic decrease in ∆T (TMg-TNi) with increasing 

MgO content (Fig. IV-14) appears to primarily reflect the effect of increasing depth at 

the onset of olivine crystallization rather than lower melt H2O contents. 
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4.11 Temperatures and depths of melt segregation from mantle source 

4.11.1 Conditions of melt segregation vs. melt formation in the mantle 

One of the primary objectives of this study is to place constraints on the 

mantle conditions (i.e., temperatures and depths) that led to the origin of the K-rich 

Colima melts and to make comparisons to those for the calc-alkaline MGVF basalts.   

Experimental studies relevant to hydrous partial melting in the arc mantle wedge 

(asthenosphere) of subduction zones are numerous (e.g., Grove et al., 2006 and 

references therein), and there is abundant evidence that partial melting occurs over 

a broad interval of depth, melt water content and temperature (Fig. IV-15).  The 

partial melts within the wedge form an interconnected network, and undergo buoyant 

flow through the lherzolite matrix (e.g., Hewitt and Fowler, 2008).   Prior to 

segregation, final equilibration of the partial melt with the mantle occurs at shallow 

depths near the top of the asthenospheric wedge (Grove et al., 2006).  Therefore, 

erupted mantle-derived melts have compositions that record the pressure-

temperature conditions of their segregation, which is distinct from the conditions of 

their formation.  

 

4.11.2 Temperatures of melt segregation vs. onset of olivine growth during ascent  

The Ni-thermometer applied to the most Mg-rich olivine in each sample 

provides the temperature at the onset of olivine crystallization during ascent through 

the crustal column, which is different from the temperature of the melt when it 

segregated from the mantle.  Nonetheless, a melt segregation temperature can be 

estimated if it is assumed that the melt subsequently followed an adiabatic ascent 
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path along a fracture through the lithosphere to the surface, which allows a 

correction to TNi to be calculated using the adiabat for the melt.  It is defined as:  

  (1) 

where T is temperature in Kelvin, V and a are the molar volume and 

coefficient of thermal expansion, respectively (Lange, 1997; Ochs and Lange, 1997; 

Guo et al., 2014), and Cp is the molar heat capacity (calculated from model of Lange 

and Navrotsky, 1993; the partial molar Cp of the H2O component from Bouhifd et al., 

2006). For a K-rich Colima melt with ~7 wt% H2O, the calculated adiabat is ~40 

K/GPa, which means that a correction of 40-80 degrees is required if the melt 

segregated from 2-3 GPa and began to crystallize olivine at ~1 GPa.   Therefore, in 

order to apply this adiabatic correction to TNi it is first necessary to constrain the 

depth of melt segregation. 

 

4.11.3 Depth of segregation from the mantle: MGVF calc-alkaline melts 

There are a large number of high-quality phase-equilibrium experiments in the 

literature that have been performed on spinel lherzolite (both depleted and fertile) 

over a range of temperature, pressure and water contents, which Till et al. (2012) 

have compiled to calibrate a predictive model of mantle melting.  Depth of mantle-

melt equilibration is particularly well constrained as pressure strongly affects melt 

composition. When the model of Till et al. (2012) is applied to the nine MGVF calc-

alkaline melts studied by Pu et al. (2017) with Mg# values ≥73 (the criterion for direct 

partial melts of the mantle), calculated depths at the time of melt segregation under 

hydrous conditions (~6 wt% H2O) are 1.3-1.7 GPa (~42-54 km), with an average at 
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1.5 GPa.  The effect of dissolved water in the melt introduces a small correction of 

0.1-0.2 GPa for 4 - 8 wt% H2O, respectively.  This average pressure of melt 

segregation for the MGVF calc-alkaline suite is consistent with depths of final melt 

equilibration and segregation inferred for mantle-derived melts from other volcanic 

arcs (e.g., Grove et al., 2006; Fig. IV-15). 

Figure IV-15 Modified from Grove et al. (2006), a subduction zone cross 
section showing the temperature distribution and H2O fluxed melting 
processes in the mantle wedge. The thermal structure was taken from 
Kelemen et al. (2003). Melting fraction is calculated with the solidus 
parameterization presented in Grove et al. (2006). The Colima cone melts 
and the MGVF melts are plotted on this figure based on estimates of the 
temperature and pressure when they were segregated from their mantle 
source. This is an unlikely scenario for the Colima lava to preserve the 
high pressure mantle melting signatures observed in the samples.  
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A melt segregation depth of ~1.5 GPa, followed by adiabatic ascent along a 

fracture, allows temperature corrections to TNi (the onset of olivine crystallization at ≤ 

1 GPa) to be made.  In this case, a pressure difference between melt segregation 

and the onset of olivine crystallization of ~0.5-1.0 GPa leads to temperature 

adjustments of 20-40 degrees.  These corrections lead to melt-segregation 

temperatures of ~1100-1220 °C for the MGVF suite.   When these temperature-

pressure conditions for melt segregation are mapped on to the arc mantle wedge 

(Fig. IV-15), the results are fully consistent with available models of the thermal 

structure of subduction zones (Kelemen et al., 2003; Johnson et al., 2009). 

 

4.11.4 Experimental constraints on depth of melt segregation: K-rich Colima cones 

The compositional characteristics of the Colima cones, combined with 

experimental phase-equilibrium experiments on relevant mantle rocks from the 

literature, also allow constraints to be placed on their depth of mantle segregation, 

prior to ascent along fractures.   The K-rich character of the Colima cones (Fig. IV-3) 

shows that phlogopite was a likely mineral phase in their mantle source prior to 

partial melting, as argued in several previous studies (Luhr and Carmichael, 1981; 

Carmichael et al., 1996; Luhr, 1997; Carmichael et al., 2006; Vigouroux et al., 2008).   

Based on the experimentally-determined bulk partition coefficient for K2O between 

melt and phlogopite-free lherzolite of 0.0019 ± 0.003 (Davis and Hirschmann, 2013), 

in order to form the K-rich Colima melts (K2O ≤ 4.6 wt%), assuming an average melt 

fraction of ~5 %, the mantle source must have contained ~0.24 wt% K2O, which is 

>40 times higher than average (depleted) upper mantle (Workman and Hart, 2005) 
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and ~10 times higher than primitive mantle (McDonough and Sun, 1995).  At these 

K2O concentrations, phlogopite forms under all pressure-temperature conditions in 

the mantle lithosphere (Modreski and Boetther, 1972; 1973; Sato et al., 1997; 

Wendlandt and Eggler, 1980), and ≤ 1300°C in the asthenosphere if some fluorine is 

present (Codnamine et al., 2016).  Thus, a phlogopite-bearing mantle source for the 

Colima cones is clearly implicated.  The only open question is whether phlogopite 

was residual or had melted out at the time of melt segregation of the Colima melts.  

This question can be evaluated through a comparison of Colima melt compositions 

with those of experimental partial melts on a phlogopite-bearing lherzolite at 1 and 3 

GPa (Condamine and Medard, 2014; Condamine et al., 2016).   

The K2O content of the experimental partial melts are plotted as a function of 

melt fraction (Fig. IV-16), which varies with temperature and H2O content at a fixed 

depth.  At a fixed pressure, the most important control on the experimental melt K2O 

composition is melt fraction, irrespective of whether it increases due to increasing 

temperature and/or increasing H2O content in the melt (e.g., Tenner et al., 2012).  

The experimental melts from the phlogopite-lherzolite of Condamine and Medard 

(2014) and Condamine et al. (2016) have K2O contents that are buffered at ~6 and 

~4 wt%, respectively, at 3 and 1 GPa, if phlogopite is residual.  However, after 

phlogopite melts out, continued partial melting of the lherzolite progressively dilutes 

the K2O concentration in the melts (Fig. IV-16).  Only two Colima samples (COL-

1013 and 1015; Table IV-1) have K2O contents (4.6 and 3.9 wt%) consistent with 

residual phlogopite at the time of melt segregation, but only under shallow conditions 
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(~1 GPa).  If melt segregation was deeper (e.g., 3 GPa), then phlogopite could not 

have been residual for any of the melt compositions.  

 

The experiments of Condamine and Medard (2014) and Condamine et al. 

(2016) additionally permit constraints on the depths of partial melting, since melt 

compositions vary strongly with pressure.  For example, MgO vs. SiO2 trends are 

markedly different for the experimental melts at 1 vs. 3 GPa (Fig. IV-17a).  The K-

rich Colima melts plot at intermediate MgO and SiO2 contents, but closer to the 3 

GPa results, which suggests segregation at depths of ~2.5 GPa.  A similar plot is 

shown for Al2O3 vs. SiO2 (Fig. IV-17b), which again illustrates different trend lines for 

experimental melts produced at 1 and 3 GPa, and the Colima melt compositions are 

again consistent with segregation depths of ~2.5 GPa.  This pressure places the 
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Figure IV-16  K2O vs melt fraction (%) plot of phlogopite bearing lherzolite 
melting experiments at 1GPa (blue) and 3GPa (red) from Tenner et al. 
(2012). 
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mantle in the garnet stability field, consistent with the conclusion reached by Luhr 

(1997) and Vigouroux et al. (2008) that the K-rich Colima melts originated from a 

mantle source in the garnet-stability field.   

Melt segregation at ~2.5 GPa (~80 km) requires a relatively large temperature 

correction to TNi (the onset of olivine crystallization at ≤ 1 GPa) of ~60+ degrees to 

account for adiabatic ascent between ~2.5 and ≤ 1.0 GPa.  This correction leads to 

melt segregation temperatures for the K-rich Colima melts at ~2.5 GPa (~80 km 

depth) that range from ~1120-1285°C.  These segregation temperatures largely 

overlap with those inferred for the MGVF calc-alkaline basalts (~1100-1220 °C), but 

extend to higher values for the melts with ~13 wt% MgO.  Nonetheless, to first order, 

the temperatures at the time of melt segregation are broadly similar between the 

calc-alkaline MGVF basalts and the K-rich Colima melts. What is different is their 

respective depths of melt segregation. 

When the temperature-pressure conditions for melt segregation for the K-rich 

Colima melts are mapped on to the arc mantle wedge (Fig. IV-15), it is readily seen 

that they plot immediately above the subducted slab at depths of ~80-100 km.  This 

is where Luhr (1997) and Vigouroux et al. (2008) infer the K-rich Colima melts are 

formed in asthenospheric mantle wedge beneath the Colima rift.  However, the 

diagram in Figure IV-15 illustrates why this placement for the T-P region where the 

Colima melts segregated from the mantle cannot be accurate.  The ascent of these 

melts is necessarily through porous flow in a melt-rich asthenosphere, which will  
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cause the K-rich melts to mix with larger degree melt of the asthenosphere at 

shallower depths.  It will not be possible for the Colima melts to preserve the high-
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Figure IV-17  a) MgO; b) Al2O3,  vs SiO2 plots of phlogopite bearing lherzolite 
melting experiments at 1GPa (white) and 3GPa (black) from Tenner et al. 
(2012). The Colima primitive melts are also plotted there, indicating a 
melting depth between 1GPa and 3GPa, at approximately 2.5GPa. 
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pressure (~80 km depth) compositional signature of their melt segregation.   Thus, 

there must be an entirely different source region for the K-rich Colima cones than 

depicted in Figure IV-15.  

 

4.12 Evidence that the Colima rift overlies a pre-existing suture between two 

lithospheric blocks of different age and thickness: implications for origin of K-

rich Colima cones 

The relatively shallow depth of segregation for the MGVF mantle-derived 

melts, prior to rapid ascent along a fracture through the lithosphere to the surface, 

constrains the thickness of the lithosphere to be < 50 km beneath the volcanic front 

of the MGVF.   This relatively thin lithosphere is consistent with thermal models of 

Keleman et al. (2003) and Johnson et al. (2009) that show a similar thickness for the 

lithosphere in the overriding plate at the location of a volcanic front (Fig. IV-15).  In 

contrast, the deeper depth of segregation for the Colima melts, prior to their rapid 

ascent along a fracture through the lithosphere, indicates a significantly thicker 

lithosphere (~80 km) beneath the K-rich Colima cones in the Colima rift.  At first 

glance, this appears counter-intuitive since the Colima rift is presumably undergoing 

lithosphere extension and perhaps thermal erosion associated with upwelling 

asthenosphere through the tear in the Rivera and Cocos plates.  However, this 

apparent contradiction can be explained by the location of the Colima rift along a 

major boundary between the Cretaceous lithosphere of the Jalisco block to the west 

and younger (Eocene-Oligocene) lithosphere to the east.  A pre-existing suture 

beneath the Colima rift that juxtaposes relatively thick (~80 km) Jalisco lithosphere 
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and relatively thin (<50 km) younger lithosphere may explain the eruption of the K-

rich Colima cones within the Colima rift northwest of the voluminous Nevado-Colima 

andesite edifice (Fig. IV-2).   

 

 

Jalisco
block

CC

Fig. 18

Figure IV-18 A plot of 40Ar/39Ar ages for K-rich minette and absarokite melts 
(and associated lavas) across the Jalisco block of western Mexico from the 
unpublished Ph.D. thesis of Ownby (2007).  Also shown are the locations of 
the Pliocene lamprophyre lavas from Allan and Carmichael (1984) in the 
northern Colima rift, as well as the location of the young (<0.5 Ma) K-rich 
Colima melts in the large red box (labeled CC for Colima cones).  Importantly, 
the proposed outline of the Cretaceous Jalisco block is presented in the 
dashed purple line.  The northern boundary along the Rio Ameca was 
established in Frey et al. (2007), whereas the NE-SW location of the eastern 
boundary, such that cuts the N-S Colima rift at an angle, is proposed in this 
study. 
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All of the K-rich absarokites and minettes in western Mexico that follow the 

CJVL (40Ar-39Ar ages from Ownby, 2007), as well as the K-rich Colima cones, 

appear to have erupted through the Cretaceous Jalisco block (Fig. IV-18).  In Figure 

IV-18, a digital elevation model for west-central Mexico is shown with a proposed 

eastern boundary of the Cretaceous Jalisco block, which was completely unaffected 

by the intense Eocene-Miocene volcanism of the Sierra Madre Occidental province 

that affected the lithosphere underneath the MGVF (e.g., Aranda-Gomez and 

McDowell, 1998; McBirney et al., 1987).  Here we propose that the suture between 

the two lithospheric blocks (of different age and magmatic history) has a NE 

orientation that cuts the N-S Colima rift at an angle, such that the northern Colima rift 

is underlain by Jalisco lithosphere and the Colima-Nevado andesitic edifice is on the 

suture.   

We further propose that it was the juxtaposition of two distinctly different 

lithospheric blocks of different thickness that led to a steeper slab dip beneath the 

Jalisco block and the eventual tear between the Rivera and Cocos plate.  In other 

words, the greater thickness of the Jalisco lithosphere may explain the steeper dip of 

the Rivera plate, which subducts beneath it, relative to the shallower dip of the 

Cocos plate, which subducts beneath the younger and thinner lithosphere to the 

east.  The pre-existing location of the suture between these two lithospheric blocks 

may have determined the location of the tear between the Rivera and Cocos plates, 

which in turn controlled the location of the Colima rift.  
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4.13 Mantle origin of K-rich Colima melts: asthenosphere vs. lithosphere? 

If the K-rich Colima melts originated in close association with the Jalisco 

block, a remaining open question is whether they formed in the asthenosphere 

immediately beneath the lithosphere or along the base of the lithosphere, where it is 

in contact with hot asthenosphere.  In either case, the evidence of ≤ 6.7 wt% H2O in 

the K-rich Colima melts shows the direct involvement of slab-derived fluid from the 

active subduction of the Rivera plate.  As pointed out by Vigouroux et al. (2008), 

such high water concentrations cannot be obtained by fluid-absent melting of 

phlogopite-bearing peridotite.  However, active involvement of a slab-derived fluid 

does not preclude an origin within the lithosphere, as illustrated in Figure IV-19. 

 

  

 

Figure IV-19 A sketch of the subduction of Rivera plate underneath the 
thickend Jalisco Block. 
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It is through comparison of the K-rich Colima cones to other potassic lavas 

around the world that leads to the hypothesis of a lithospheric mantle source, 

previously hydrated by slab-derived fluids in an earlier episode of subduction.  In 

fact, the most common tectonic setting for K-rich mantle-derived lavas, especially 

those that display extreme enrichments of the “arc signature” (e.g., Ba/La ratios), is 

a post-subduction setting in an active extensional environment.   Well-documented 

examples in the United States include the Pliocene absarokites and minettes 

erupted through the Cretaceous Sierra Nevada lithosphere (e.g., Van Kooten, 1980; 

Feldstein and Lange, 1999; Farmer et al., 2002; Elkins-Tanton and Grove, 2003) in 

broad association with deep lithosphere delamination as well as Basin and Range 

extension.  In the case of the Sierra Nevada K-rich melts, there was no active 

subduction at the time of their eruption at ~3 Ma, and their isotopic signatures 

require that subduction-related metasomatism of the sub-continental lithosphere 

occurred during the Mesozoic or older.  In the case of the K-rich Colima cones, it is 

difficult to unequivocally locate their mantle source, except to conclude that they 

were probably formed and segregated close to the lithosphere/asthenosphere 

boundary of the Jalisco block at ~80 km depth (Fig. IV-19).  

 

4.15 Conclusions and implications 

In this study, multiple lines of evidence from olivine mineral chemistry and 

texture demonstrate that in each of the high-K absarokites and minettes from the 

Colima Cones, the most Fo-rich olivine composition is in equilibrium with a liquid 

represented by the whole rock composition. Therefore, a new olivine-melt Ni 
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thermometer could be applied to calculated the temperature at the onset of olivine 

crystallization. The result suggests a range between 1060 – 1223˚C for these 

samples.  

For the primitive samples from the Colima Cones (MgO>11 wt%), the depth of 

melt segregation from the mantle is determined to be ~80km (2.5GPa), based on 

comparison with the experimental literature on phlogpite-bearning lherzolite melting. 

This is also consistent with the conclusion reached by Luhr et al. (1997) and 

Vigouroux et al., 2008 that these melt formed in garnet stability field. In addition, 

results from this study suggests that the melts were segregated at the bottom of the 

lithosphere, and rapidly ascended through fractures, so that they preserved the 

geochemical signature from mantle melting at depths (2.5GPa). In comparsion, the 

primitive MGVF samples to the east of the Colima Cones were segregated at depths 

of ~50km (1.5GPa) in the asthenosphere. The seemingly dilemmatic result is 

consistent with an old (Crateceous), thicker lithosphere of the Jalisco block beneath 

the Colima Cones; whereas the Oligocene lithosphere under MGVF was thinned 

during the Eocene-Miocene ignimbright flare-up in the Sierra Madre Occidental 

Province. The suture between the two blocks is located beneath the Colima Rift with 

a slightly different orientation, and is related to the different dipping angle of the 

Rivera and Cocos plate subduction.  
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 Chapter V  

Evidence for degassing-induced oxidation of sulfate-rich hydrous 

high-Mg magmas with enhanced arc geochemical signatures from 

Colima Volcanic Field, Mexico 

5.1 Abstract  

In this chapter, a new proxy is developed to constrain pre-eruptive oxidation 

state based on olivine-melt exchange coefficient Fe-MgKD, and the most Mg-rich 

olivine in the sample. This new proxy provides constraints on the oxidation states of 

the magma at the onset of olivine crystallization. When it is applied to the calc-

alkaline basalts and basaltic andesites from MGVF (Michoachan Guanajuato 

Volcanic Field) in the Mexican Arc, the Fe3+/FeT ratios range from 0.23 to 0.32, with 

an average ∆NNO of +0.6, within the general range of global arc basalts. When this 

method was applied to the Colima Cone minettes and absarokites (Chapter IV of this 

dissertation), the calculated Fe3+/FeT ratio of the melt at the onset of olivine 

crystallization ranges from 0.33 to 0.52, corresponding to a range of ∆NNO value of 

+1.9 to +3.1. However, these results are, on average, 1 log unit lower than that 

obtained from direct ferric-ferrous analyses of the pristine whole rock samples.  

The high oxidation state of these Colima Cone samples is consistent with the 

high sulfur content measured from melt inclusions (up to 7800ppm) and the whole 
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rock (up to 1000ppm), since the solubility of sulfur increase exponentially at higher 

oxygen fugacity (from NNO to NNO+2). It has been proposed in the literature that 

degassing of this dissolved sulfate in the melt to SO2 and H2S components in the 

gas phase could drive syn-degassing oxidation, but there hasn’t been observation of 

such process from natural samples. This is the first documentation of sulfur 

degassing induced oxidation of the melt, due to the stabilization of sulfate species 

and higher total sulfur solubility in the melt at higher oxygen fugacity prior to the 

ascent and degassing of these primitive melts.  

 

5.2 Introduction  

Global volcanic gas fluxes estimates have shown that over 1 million tons of 

H2O, 145 kT of CO2, and 30kT of sulfur are released to Earth atmosphere every day 

(Hilton et al., 2002; Fischer, 2008; Shinohara 2013). It has long been understood 

that the degassing of H-C-S-O-Cl volatiles from in magmatic systems could induce 

change in the oxidation state of magmas (e.g. Mathez, 1984; Candela, 1986; 

Carmichael, 1991; Gerlach, 1993; Holloway, 2004; Burgisser and Scaillet, 2007; 

Metrich et al., 2009; Bell and Simon, 2011; Moussallam et al., 2014, 2016; Gaillard 

et al., 2015; Brounce et al., 2017). The redox change caused by volcanic degassing 

is essential to our understanding of the secular evolution of Earth atmosphere (e.g. 

Gaillard et al., 2011; Brounce et al., 2017) as well as the origin of the oxidation state 

variation of terrestrial magma in different tectonic settings (Carmichael, 1991, Frost 

and McCammon, 2008; Kelley and Cottrell, 2012).  
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It is generally agreed in the literature that the degassing of sulfur species 

plays a significant role in changing the oxidation state of the melt (e.g. Metrich et al., 

2009; Kelley and Cottrell, 2012; Gaillard et al., 2015; Moussallam et al., 2014, 2016) 

because of its multiple valence states both in the gas phase and as dissolved 

species in silicate melt. The change can go both ways, as the reduction of the melt 

accompanied by S2- in the melt turning into SO2 (S4+) in the gas phase, and the 

oxidation of the melt accompanied by SO4
2- (S6+) in the melt turning into SO2 (S4+) in 

the gas phase. Since S2- is the dominant sulfur species in the melt under reduced 

conditions (NNO-1 or lower) and SO4
2- is the dominant sulfur species in the melt 

under oxidized conditions (NNO+1 or above; Jugo et al., 2005), the degassing of 

sulfur has a diverging effect on the melt oxidation state, depending on the initial 

sulfur species, which makes oxidized systems more oxidized and reduced systems 

more reduced (Metrich et al., 2009). 

Although both sulfur-degassing-induced oxidation and reduction of the 

magma have been shown theoretically (e.g. Burgisser and Scaillet, 2007; Gaillard et 

al., 2015), observations in natural samples from Kilauea (Anderson and Wright, 

1972; Carmichael and Ghiorso, 1986; Moussallam et al., 2016; Helz et al., 2017), 

Mauna Kea (Brounce et al., 2017), Mariana Arc (Kelley and Cottrell, 2012), and Mt. 

Erebus (Moussallam et al., 2014), have only documented reduction in the melt 

driven by the sulfur degassing. Sulfur-degassing-induced oxidation of the magma 

has not been documented in natural terrestrial samples.  

In this study, we present evidence for significant degassing-induced oxidation 

of melts in samples from the Colima cones in the Mexican Volcanic Arc. Based on a 
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previous melt inclusion study (Vigouroux et al., 2008), these samples initially 

contained significant amount of S6+ (S6+/ST = 0.63-0.91) for total sulfur contents up to 

6000ppm, under highly hydrous conditions (up to 6.2wt% H2O). This study uses Fe-

Mg
oliv/liqKD and the most Mg-rich olivine grown in the melt to obtain the pre-eruptive 

melt FeO content, and ferric/ferrous ratio. The ferric/ferrous ratio is then used to 

calculate an oxygen fugacity using the empiral relation from Jayasuriya et al., 

(2004).  

 

5.3 Previous work 

5.3.1 Constraints on pre-eruptive vs post-eruptive oxidation state 

Many previous studies that examined the redox change during degassing 

used glassy melt inclusions and matrix glasses as the time capsules that track 

different stages of magma ascent and degassing, usually after deliberate corrections 

for volatile loss and post-entrapment crystallizations (e.g. Kelley and Cottrell, 2012; 

Moussallam et al., 2014; Moussallam et al., 2016; Helz et al., 2017; Brounce et al., 

2017). For each melt inclusion or glass sample, the entrapment pressure was 

estimated by applying the measured H2O and CO2 contents in the melt inclusions to 

solubility models (e.g. Papale et al., 2006; Iacano-Marziano et al., 2012); and the fO2 

of the melt is calculated (e.g. Kress and Carmichael, 1991; Jayasuriya et al., 2004) 

through Fe3+/FeT ratio measured by the XANES technique (calibration by Cottrell et 

al., 2009). For studies that suggest sulfur degassing induced redox change, sulfur 

content in the glass and sometimes S6+/ST are also measured by S Kα wavelength 

by Electron Microprobe (Carroll and Rutherford, 1988 for calibration) or XANES 
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technique (e.g. Metrich et al., 2009 for calibration). When volcanic gas data are 

available, the fO2 recorded in the gas (H2S/SO2 ratio) is also used for comparisons 

with those recorded in the melt inclusions and matrix glasses. This well developed 

and calibrated method, however, is restricted to samples with glassy matrix and/or 

melt inclusions that record the volatile content at a series of depths during ascent. 

An alternative approach is to constrain the pre-eruptive oxidation state with 

proxies preserved in the phenocrysts during magma ascent and eruption, and to 

compare them with the post-eruptive oxidation state determined by whole-rock 

titration of pristine samples. One example is to use the Fe-Ti oxide thermometry and 

oxybarometry (Ghiorso and Evans, 2008) to estimate the temperature and fO2 

conditions where a magnetite-ilmenite pair observed in the same sample is in 

equilibrium. For post-eruptive fO2, the Fe3+/FeT ratio of whole rock can be measured 

by wet chemistry (Wilson, 1960) and applied to parameterizations (e.g. Kilinc et al., 

1983; Kress and Carmichael, 1991; Jayasuriya et al., 2004) to calculate the fO2. This 

method has been used to demonstrate no oxidation state change during degassing 

and crystallization of subduction zone andesite and dacite samples (Crabtree and 

Lange, 2012) and a group of obsidian samples from subduction zones and 

extensional settings (Waters and Lange, 2016). This method requires the presence 

of both magnetite and ilmenite in the sample, which is generally less common in 

mafic volcanic samples.  

 

5.3.2. Geological context of the Colima cone samples 

The superimposition of the Colima Rift on the Western-Central Mexican 

Volcanic Arc leads to the production of alkaline lavas (mostly high potassium) with 
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enriched subduction zone signature in the Colima-Nevado Volcanic Complex 

(CNVC). Scoria samples from eight cinder cones on the northern margin of CNVC 

were documented by Luhr and Carmichael (1981) and Carmichael et al. (2006). 

These samples have high K2O contents (up to 4.6 wt%) and high Ba/Zr ratios (up to 

8.8). Wet chemistry analyses on these highly pristine minette and basanite samples 

indicate whole-rock Fe3+/FeT ratio of up to 0.63, which correspond to oxidation states 

of 2-4 log unit above the Nickel-Nickel Oxide (NNO) buffer, much higher than typical 

subduction zone lavas. Carmichael et al. (2006) suggested that the extraordinarily 

high oxidation state of the melts was inherited from interaction with subduction-

modified fluid. However, Vigouroux et al. (2008) estimated the pre-eruptive oxygen 

fugacity (fO2) of this set of samples based on Cr-spinel oxybarometry (Ballhaus et 

al., 1991) and S6+/Stotal ratio (Jugo et al., 2005), and suggested the pre-eruptive fO2 

is lower than the measured value from whole rock wet chemistry. Further 

investigation is needed.  

Melt inclusions from these lavas have been reported to contain up to 

6700ppm sulfur (Vigouroux et al., 2008). Sulfur content recorded in melt inclusions 

from typical arc magma ranges between 900-2500ppm (Wallace and Edmonds, 

2011). One of the basaltic eruptions with the highest sulfur release in human history, 

at Mt Etna, has been reported to contain up to 3200ppm sulfur in the melt inclusions 

(Metrich et al., 1993). In comparison, the Colima Cones lavas have extremely high 

sulfur contents. Therefore, the motivation of this study is to examine whether the 

high oxidation state of the Colima cone samples was solely inherited from the mantle 
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source (modified by subduction zone related oxidizing fluid), or was elevated due to 

sulfur degassing induced oxidation process.  

 

5.4 Strategy 

5.4.1. Using Fe-Mg
oliv/meltKD to constrain pre-eruptive oxidation state 

The olivine-melt Fe-Mg partitioning coefficient KD is defined by the following 

equation:  

𝐾! =  !"#!!"#$
!"#$!"#$#%&

 ×  !"#$!"#$#%&
!"#$!"#$!"#$/!"#$

!"!!"                                (1) 

where, Xi
a is the mole fraction of component i (i = MgO or FeO) in phase a (a 

= olivine or melt).  With a proper KD value, known MgO and FeO in the olivine and 

MgO in the melt, the FeO content in the melt can be calculated; with known FeOT of 

the liquid, Fe2+/FeT of the liquid can then be calculated, and the pre-eruptive fO2 

constrained with models like Kress and Carmichael (1991) or Jayasuriya et al. 

(2004). 

The key using this method to constrain pre-eruptive fO2 is to: 1) establish 

olivine-melt equilibrium; and 2) select a KD value that is appropriate for the system of 

interest. The hypothesis that the whole rock composition represents a liquid where 

all the observed olivine phenocrysts in the sample grew from has been tested in 

chapter IV of this dissertation, and been supported with multiple lines of evidence.  

The landmark study of Roeder and Emslie (1970) first established that the Fe-

Mg exchange coefficient between olivine and melt (Fe-Mg
oliv/liqKD) is independent of 

temperature and melt composition, and is around 0.30 within their calibration based 

on some 1-atm experiments on Hawaiian basalts. A few subsequent studies have 
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shown that KD could actually vary with liquid composition, mostly SiO2, alkalis and 

H2O, and some attempts of formulations were made (e.g. Ford et al., 1983; Gee and 

Sack, 1988; Snyder and Carmichael, 1992; Toplis, 2005; Putirka, 2016). However, 

there is no general consensus for an equation that accurately recovers the KD value 

of all melt compositions. Therefore, the experimental literature was consulted in 

search for a proper KD for these high-K hydrous and oxidized samples from the 

Colima cones.  

An average KD of 0.37 (±0.04, 1-sigma) was presented for a total of 108 

hydrous olivine-melt phase equilibrium experiments in Pu et al. (2017). Among them, 

36 experiments have olivine as the only silicate phase (<5 vol.%) besides the melt, 

and their average KD is 0.38 (±0.04, 1-sigma), confirming that the 0.37 from the 

bigger dataset is representative of KD under equilibrium condition. Among the 108 

experiments, there are 6 experiments with melt K2O and H2O content both above 2 

wt%, representative of the composition of the Colima cone samples. Their average 

KD is also 0.37. This is reasonable considering the contradicting effect of melt alkali 

and H2O content on KD: increasing alkali content in the melt leads to lower KD (Gee 

and Sack, 1988; Toplis, 2005) and increasing H2O content in the melt leads to 

higher KD (Toplis, 2005).  

 

5.4.2. Arc basalts and basaltic andesites from MGVF as comparison 

The Colima cone samples were also studied in comparison to a set of arc 

basalt and basaltic andesite samples from Tancitaro Volcanic Field (MGVF), Mexico, 

with regard to degassing induced oxidation. The comparison of temperature, H2O 

content and other geochemical signatures of these two sets of samples have been 
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discussed in Chapter 4 of this dissertation. The method to use olivine-melt KD to 

estimate pre-eruptive oxidation state of the melt, and compare it with that obtained 

by whole rock titration of pristine samples was also applied to the MGVF samples to 

check for any systematic bias of this new method. 
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Figure V-1 Photomicroscopic images of olivine phenocrysts in 
Colima Cone samples (a,b); altered MGVF samples (c,d) and fresh 
MGVF samples (e,f). The altered MGVF samples have distinct 
iddingsite rims, which are not observed in any olivine phenocrysts in 
the Colima Cone samples. 
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5.5 Results  

5.5.1 Whole-rock titration of Fe3+/FeT of pristine samples  

Whole rock titration results of the 10 Colima Cone samples show a range of 

Fe3+/FeT from 0.27 to 0.63, with the average of 0.52, corresponding to ∆NNO value 

from +0.7 to +4.0, with an average of +3.0 (Table V-1). The Colima cone samples 

were fresh with pale green olivine phenocrysts, free of iddingsite on the rim (Fig. V-

1). The whole rock X-ray fluorescence (XRF) analyses conducted by Carmichael et 

al. (2006) showed the total loss of ignition (LOI) for most samples are under 1% with 

only two samples (Col-1007A, Col-1007B) just a little over 2%. However, there are 

significant amount of bound water in these minette samples due to the presence of 

phlogopite. The moisture absorbed to the sample (H2O- content) is less than 0.5% 

for all the Colima Cone samples, indicating minimum alteration and oxidation on the 

surface.   

The 14 MGVF samples in this study, on the contrary, have a range of ∆NNO 

from -1.1 to +1.2, with an average ∆NNO of +0.1. They also have pristine olivine 

phenocrysts (Fig. V-1) and low LOI (mostly <0.5%, with APA-6 as the highest at 

0.83).  

To compare the effect of surface alteration and oxidation, whole rock 

analyses and titration have also been conducted on a set of MGVF samples that has 

been altered, with visible iddingsite rims on some olivine phenocrysts (Fig.1). The 

average ∆NNO of these samples are +1.3. The LOI is up to 1%. 
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The comparisons suggest that even with some surficial alteration and 

oxidation, the observed high oxidation state in the Colima Cone whole rocks cannot 

be explained.  

Table V-1 Fe3+/FeT and ∆NNO of Colima Cone samples based on whole rock 
titration and olivine KD calculation 

Sample #  
Col-
1003

B  

Col-
1005

A  

Col-
1006

B 

Col-
1007

A 

Col-
1007

B 

Col-
1008

B 

Col-
1013 

Col-
1015 

Col-
1016 

Whole Rock  
SiO2 (wt%) 48.7 49.2 48.5 48.5 48.4 49.9 48.4 48.8 48.5 
FeOT(wt%) 7.45 7.55 7.79 7.07 7.08 8.15 7.63 7.58 8.39 
MgO (wt%) 13.09 13.43 11.54 11.67 11.74 9.08 12.73 13.42 10.57 

Fe2O3 
(titration) 5.25 5.29 4.3 4.07 4.63 3.54 5.21 4.47 5.08 

FeO 
(titration) 2.73 2.79 3.92 3.41 2.91 4.96 2.94 3.56 3.82 

Fe3+/FeT 

(titration) 0.63 0.63 0.50 0.52 0.59 0.39 0.61 0.53 0.54 

Mg/Fe 
(mole) 8.55 8.58 5.25 6.10 7.19 3.26 7.72 6.72 4.93 

∆NNO 4.0 4.0 2.7 2.9 3.6 1.9 3.7 3.0 3.2 
Calculation based on olivine KD = 0.37 

max Fo in 
sample 92.9 93.4 92.6 93.4 92.5 90.4 93.3 92.8 92.6 

olivine 
Mg/Fe 13.0 14.1 12.5 14.2 12.4 9.4 13.9 12.8 12.6 

melt Mg/Fe 4.82 5.23 4.64 5.24 4.59 3.49 5.15 4.74 4.65 
FeO (melt) 4.84 4.58 4.43 3.97 4.56 4.64 4.41 5.05 4.05 

Fe2O3 (melt) 2.91 3.30 3.73 3.45 2.80 3.90 3.58 2.82 4.82 
Fe2+/Fe3+ 

(melt) 1.85 1.54 1.32 1.28 1.81 1.32 1.37 1.99 0.93 

Fe3+/FeT 0.35 0.39 0.43 0.44 0.36 0.43 0.42 0.33 0.52 
∆NNO 1.8 2.1 2.5 2.6 1.9 2.2 2.5 1.6 3.1 

∆fO2 (post - 
pre 

eruption) 
2.2 1.9 0.2 0.3 1.7 -0.3 1.2 1.4 0.1 

∆Fe3+/FeT 
(post - pre 
eruption) 

0.28 0.24 0.07 0.08 0.23 -0.04 0.19 0.20 0.03 
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5.5.2 Pre-eruptive fO2 constrained from olivine-melt KD 

In chapter IV of this dissertation, it has been established that all the olivine 

phenocrysts in each of the Colima cone samples grew from a liquid represented by 

the whole rock composition, based on comparison with results from MELTS software 

(Ghiorso and Sack, 1995; Asimow et al., 2001), diffusion-limited rapid growth 

textures observed in the olivine phenocrysts and continuous distribution of the 

olivine composition in each sample (without breaks or bimodal pattern). Therefore, 

the fO2 at the onset of olivine crystallization in these samples can be calculated 

using KD = 0.37 (see section 3.1 for the reasons to choose this value), the most Mg-

rich olivine composition observed in each sample, and the measured FeOT of the 

whole rock sample. The results are shown in Table V-1.  

The average Fe3+/FeT for the 10 Colima Cone samples range from 0.33 to 

0.52, with an average of 0.41 (0.52 from the titration results). The average ∆NNO at 

their respective TNi (chapter 4) is +2.2 (+3.0 from the titration results). The difference 

between the calculated and measured fO2 from the whole rock was significant, 

beyond uncertainties of the models and analytical methods. For half of samples the 

difference is higher than 1 log unit. All Colima cone samples have a calculated pre-

eruptive fO2 lower than that based on whole rock titration, except for Col-1001B, 

which has a whole rock titration result of NNO+0.7, which is not particularly oxidized 

(Fig.2).  

The same calculation of pre-eruptive fO2 was also conducted on the MGVF 

samples (Table V-2). It has been established in Pu et al. (2017) that the olivine 
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phenocrysts in these arc basalts and basaltic andesites grew from a liquid 

represented by the whole rock composition. The KD value of 0.37 was also chosen 

based on the average from 108 hydrous olivine-melt phase equilibrium experiments. 

The pre-eruptive ∆NNO ratio for the MGVF samples range from 0.1 to 1.1 with an 

average of 0.5 (compared to 0.1 of the whole rock titration result), insignificant within 

the range of analytical and model uncertainties, especially compared to the 

difference in the Colima Cone samples (Fig.2).  

Table V-2 Fe3+/FeT and ∆NNO of MGVF samples based on whole rock titration 
and olivine KD calculation 

Sample # UR-46 NI-13 UR-6 UR-36 TAN-19 NI-27 NI-5 APA-14 TAN-48 
Whole Rock 

SiO2 (wt%) 52.2 53.7 53.5 52.3 54.5 54.0 53.2 52.7 53.9 
FeO (total) 

(wt%) 7.39 7.20 7.46 7.76 6.82 7.08 7.00 7.89 7.44 

MgO (wt%) 9.38 8.98 8.62 8.52 7.92 7.68 7.59 7.46 7.04 

Fe2O3 (titration) 3.85 2.78 2.55 2.16 2.45 2.29 3.41 1.19 1.07 

FeO (titration) 5.53 6.20 6.07 6.36 5.47 5.39 4.18 6.27 5.97 
Fe3+/FeT 

(titration) 0.25 0.14 0.19 0.18 0.20 0.24 0.40 0.21 0.20 

Mg/Fe (mole) 3.03 2.58 2.53 2.39 2.58 2.54 3.24 2.12 2.10 

∆NNO 0.5 -1.1 -0.3 -0.5 -0.2 0.3 1.9 -0.2 -0.3 

Calculation based on olivine KD = 0.37 
max Fo 89.1 88.8 88.1 87.7 89.1 87.9 88.1 85.5 86.2 

olivine Mg/Fe 8.2 7.9 7.4 7.1 8.2 7.3 7.4 5.9 6.2 

melt Mg/Fe 3.02 2.93 2.74 2.64 3.02 2.69 2.74 2.18 2.31 

FeO (melt) 5.53 5.46 5.61 5.76 4.67 5.09 4.94 6.10 5.43 

Fe2O3 (melt) 2.07 1.94 2.06 2.23 2.39 2.21 2.29 1.99 2.23 
Fe2+/Fe3+ (melt) 2.97 3.13 3.03 2.87 2.17 2.56 2.40 3.40 2.70 

Fe3+/FeT 0.25 0.24 0.25 0.26 0.32 0.28 0.29 0.23 0.27 

∆NNO 0.5 0.4 0.5 0.5 1.1 0.8 0.9 0.1 0.6 
∆logfO2 (post - 
pre eruption) 0.0 -1.5 -0.8 -1.0 -1.4 -0.5 1.1 -0.3 -0.9 

∆Fe3+/FeT (post 
- pre eruption) 0.0 -0.1 -0.1 -0.1 -0.1 0.0 0.1 0.0 -0.1 
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Fig. 2 Plots of (a) ∆NNO values; (b) Fe3+ /FeT ratio from whole rock titration vs from the 
olivine KD calculation for Colima Cones vs MGVF samples. The black line in both plot is
the 1:1 line. 
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Figure V-2 Plots of (a) ∆NNO values; (b) Fe3+/FeT ratio from whole 
rock titration vs. from the olivine KD calculation for Colima Cones 
vs MGVF samples. The black line in both plot is the 1:1 line. The  
oxidation state change of the Colima Cone samples is much more 
substantial than the MGVF sample. 
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5.6 Discussion  

5.6.1 Comparing pre- and post- eruptive fO2 in Colima cone and MGVF samples  

It has been well documented that typical arc volcanic samples have an 

oxygen fugacity around NNO (e.g. Carmichael, 1991; Kelley et al., 2009;). It is not 

surprising the whole titration results of the MGVF samples are consistent with the 

observations from global arc studies as well as andesite and dacite samples from 

other segments of the Mexican arc (Frey and Lange, 2011; Crabtree and Lange, 

2012). However, it is telling when the oxygen fugacity calculated from the olivine KD 

method also places the MGVF samples within the range of NNO to NNO+1. To first 

order, this agreement supports the hypotheses that all olivine phenocrysts grew from 

the whole rock liquid of each of the MGVF samples, and that the most Fo-rich olivine 

composition has been captured (in close proximity) in the olivine traverse analyses 

conducted across each sample.  

If the same hypotheses are viable for the Colima Cone samples (see the 

previous chapter of this dissertation for other supporting lines of evidence), then the 

fO2 calculated from the KD method is representative of the fO2 at the onset of olivine 

crystallization. Therefore, there is a distinct difference (up to 2.2 log unit of oxidation, 

Table V-2) between the oxygen fugacity at the onset of olivine crystallization (pre-

eruptive) and that in the whole rock samples being analyzed 100-450ky after the 

eruption to the surface (Carmichael et al., 2006).  

 

5.6.2. Possible mechanism for the oxidation of the Colima Cone lavas 

There are a few potential processes that could be responsible for the 

oxidation of these Colima Cones samples.  
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1) Post-eruption alteration: there is a large gradient of oxygen fugacity 

between the modern atmosphere (fO2 = 0.21bar) and the Earth mantle in present 

days, where fO2 is up to QFM+1.5 (Frost and McCammon, 2008), which is about 10-

7.7 bar at 1200˚C (Jayasuriya et al., 2004). This gradient could lead to oxidation of 

the volcanic samples after their eruption to the surface. One indicator for this 

oxidation reaction is the transition from olivine to reddish brown colored iddingsite. 

Firstly, no reddish brown colored rim was observed on any olivine phenocrysts 

among these Colima Cone samples (Fig.1). Secondly, the whole rock titration result 

of a set of oxidized MGVF basaltic andesite samples (with severely replacement of 

olivine by iddingsite; Fig.1) shows an average elevation of 1.3 log unit in fO2. Even if 

there were some slight post-eruption oxidation to these Colima cone samples, it is 

not sufficient to explain the observed discrepancy (up to 2.2 log unit) between the 

pre- and post- eruptive fO2.  

2) Crystallization of olivine and ilmenite: it has been proposed by Lee et al. 

(2010) that the crystallization of minerals that strongly prefer Fe2+ over Fe3+ in their 

structure (e.g. olivine and ilmenite) could lead to the overall oxidation of the residual 

liquid in the differentiation of arc volcanic rocks. Studies on the oxidation state of arc 

samples with a range of SiO2 content and at various stages of differentiation (e.g. 

Kelley and Cottrell, 2012; Crabtree and Lange, 2012, Waters and Lange, 2016) have 

demonstrated that there is no change in oxidation state associated with 

differentiation of subduction zone samples from Mariana, Cascades and Mexico. In 

addition, there is no evidence for significant fractionation to the Colima Cone 

samples. Their high whole-rock MgO contents (up to 13.4 wt% MgO) and Fo-rich 
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olivine composition (up to Fo93) are strongly indicative of their origin as primitive 

mantle melt.  

3) The most Fo-rich olivines were inherited from a cumulate: if that is the 

case, by using an olivine more Fo-rich than what is in equilibrium with the whole rock 

liquid composition, the KD method yields a higher Mg/Fe2+ ratio, and subsequently 

higher Fe2+/Fe3+ ratio (corresponding to lower oxidation state) of the liquid. This 

hypothesis does not explain the gap of the estimated fO2 from olivine KD and the 

measured fO2 from the whole rock titration, but if it is true, the oxidation effect is 

even larger than currently presented.  

4) H2O-degassing induced oxidation: it has been demonstrated by Waters 

and Lange (2016) that equilibrium H2O degassing does not lead to net change of 

oxygen fugacity in the melt, and there is a lack of observations for H2O degassing 

induced oxidation in natural subduction zone samples. Furthermore, the melt 

inclusion study on the Colima Cone samples by Vigouroux et al. (2008) have shown 

no correlation between S6+/ST ratio (an indicator of melt oxidation state, more 

sensitive than the Fe2+/Fe3+ ratio; Carmichael and Ghiorso, 1986) and the H2O 

content in the melt inclusions, which strongly suggests against H2O degassing 

induced oxidation for these Colima Cone samples.  

The only remaining hypothesis to explain the oxidation is sulfur degassing 

induced oxidation, when the melt is oxidized as sulfate species (sulfur valence state 

of 6+) in the melt exsolves to be SO2 or H2S in the fluid/gas phase. This hypothesis 

will be evaluated in the following section.  
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5.6.3 Sulfur degassing induced oxidation 

In comparison to the typical range of 900-2500ppm of total sulfur observed in 

olivine-hosted melt inclusions from arc basaltic samples globally, at up to 6700ppm 

(Vigouroux et al., 2008), melt inclusions from these Colima Cone samples are 

considered to be the most sulfur-rich melt inclusion from arc basaltic sample 

reported in the literature. Whole rock sulfur content of these Colima Cone samples 

was also measured by Carmichael et al. (2006) and the highest value is 1000ppm. 

Significant sulfur degassing had taken place in these samples. As a comparison, the 

max sulfur content measured in the TVF samples is 2100ppm (Johnson et al., 2009), 

much lower than those from the Colima Cone samples.  

 At oxidizing condition, the dominant species of sulfur dissolves in the melt is 

sulfate (Nilsson and Peach, 1993; Wallace and Carmichael, 1994; Metrich and 

Clocchiatti, 1996; Moretti and Ottonello, 2003; Jugo et al., 2005). Degassing of 

sulfate in the melt into SO2, S2 or H2S in the gas phase leads to oxidation of the melt 

(Metrich et al., 2009; Gaillard et al., 2015). The solubility of sulfur also increases by a 

few orders of magnitude from NNO to NNO+2 (Baker and Moretti, 2011). The higher 

pre-eruptive fO2 in these Colima Cone samples (NNO+2.3 on average) enables 

more dissolved sulfur in the melt, and the effect of oxidation is more prominent 

during the degassing of a significant amount of sulfur in the melt (from 6700ppm to 

1000ppm, at least; varied between samples). This explains the lack of observation 

on sulfur degassing induced oxidation in the MGVF samples: at their pre-eruptive 

(and post-eruptive) fO2, which is around NNO, there are far less dissolved sulfur in 
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the melt for the degassing induced oxidation to be significant enough to exceed the 

analytical uncertainties.  

Another observation is that, the compositional range of the olivine 

phenocrysts in the Colima Cone samples is, on average, about half the range of the 

MGVF samples (around 10% Fo range for the Colima Cone samples and usually 

more than 20mol% Fo range for the MGVF samples; see Fig. IV-6 vs Fig. A5). With 

constantly increasing fO2, equilibrium olivine shifts to higher Fo# (less FeO in the 

melt, therefore olivine is less Fe-rich), therefore there is a delay in Fo# decrease 

down the crystallization line when the oxygen fugacity is constantly increasing, 

resulting in more restricted range of olivine compositions.  

 

5.6.4 Source of highly oxidized pre-eruptive conditions  

As it was previously discussed in Chapter 4 of this dissertation, these 

primitive Colima Cone samples formed from partial melting of phlogipite-bearing 

lithospheric mantle that had been heavily metasomatized by previous subduction 

zone processes in the region. The metasomatism leads to elevated oxygen fugacity 

and enriched arc geochemical signature (e.g. higher Ba/La ratio). The Colima Cone 

samples were generated in a unique geological setting, with active subduction zone 

taking place under the Jalisco block which is mostly composed of crystalline rocks 

formed during the Crateceous subduction processes, and with the rift-induced 

fractures in the lithospheric column, facilitating the ascent and eruption of the liquid 

generated at depth. That explains the higher oxygen fugacity of these liquids at 

depths, which enables significantly higher dissolved sulfur in the melt, and more 
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prominent effect of sulfur degassing induced oxidation upon the ascent and eruption 

of these lavas.  

 

5.6 Implications  

This study presents the first documentation of sulfur degassing induced 

oxidation in natural samples from the Colima Cones in the Trans-Mexican Volcanic 

Belt. A novel method using olivine KD to constrain the oxygen fugacity of the melt at 

the onset of olivine crystallization is shown to be effective in the Colima Cone 

samples. Future work to measure the Fe3+/FeT ratio, S6+/ST ratio (with XANES 

technique), along with total S and H2O contents (SIMS or FTIR) of the melt 

inclusions from these samples could further evaluate the effect of sulfur degassing 

induced oxidation for the Colima Cone samples.  
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 Chapter VI  

Conclusion 

6.1 Concluding Remarks 

For all the samples from the Mexican Volcanic Belt that are presented in this 

dissertation, multiple lines of evidence support that all olivine phenocrysts grew from 

a liquid represented by the whole rock composition during ascent. This requires 

rapid ascent and H2O degassing-induced crystallization in the crustal column. The 

fundamental premise of primitive basalts requires this to be the case, even though 

there haven’t been a lot of such discussions in the primitive basalt literature about 

degassing-induced crystallization during rapid ascent. Among the samples 

presented in this dissertation, there are basaltic andesites and andesites that were 

not primitive mantle melts. Nonetheless, they have been tested and proved to grow 

all the phenocrysts from the whole rock liquid as well. In that regard, this dissertation 

has developed a road map to identify olivine-bearing natural samples where all 

phenocrysts grew during ascent. An extensive investigation of the compositional 

distribution of olivine phenocrysts with the electron microprobe is required for these 

tests. It is recommended for in-depth petrological research on the origin and genesis 

mechanism of arc basalts, especially considering the wide availability and relatively 

low costs of electron microprobe analyses. For any samples where the most Fo-rich 
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olivine and the whole rock liquid are in equilibrium, the newly developed methods to 

constrain temperature, melt H2O content and oxygen fugacity at the onset of olivine 

crystallization could be applied.  

Chapter II and III presented multiple lines of evidence for the negligible 

dependence of olivine-melt Ni partitioning on melt H2O content and pressure when 

under 1GPa, with comparison to olivine-melt Mg partitioning, which has been widely 

established in the literature to have a major dependence on dissolved H2O in the 

melt (Putirka, 2008). Firstly, the comparison between the temperature results from 

the two thermometers on MORB and MGVF hydrous samples indicates Ni 

partitioning is a lot less affected by melt H2O content than Mg partitioning, yet Ni-

thermometer could predict temperature in anhydrous system just as well as Mg-

thermometer. Secondly, the excellent agreement between the estimated minimum 

melt H2O content at the onset of olivine crystallization and the measured H2O 

content in pristine melt inclusions from the same field area in the literature (Johnson 

et al., 2009), as well as phase equilibrium experiments on samples of similar 

compositions (Moore and Carmichael, 1998; Barclay and Carmichael, 2004), further 

suggests the lesser dependence of Ni partitioning on melt H2O content; and also 

indicates the good quality of the ∆T-H2O relation calibrated in Chapter II. Lastly, the 

experimental calibration under both anhydrous and hydrous conditions puts in the 

final nail to the coffin, and directly confirms that olivine-melt Ni partitioning is mostly 

independent of dissolved H2O in the melt at crustal pressure (<1GPa).  

Benefited from the application of the two thermometers, as well as constraints 

adopted from the mantle melting literature (Tenner et al., 2012), Chapter IV was able 
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to provide insights into the mantle melting condition under the Colima Cone, adding 

an illuminative new perspectives to the controversy of the generation of high-K 

primitive melts in Mexico (Luhr, 1997; Vigouroux et al., 2008; Ownby et al., 2008). 

Although the Colima Cones samples were derived from lithospheric mantle and the 

MGVF calc-alkaline basalts were derived from asthenospheric mantle; the thicker 

lithosphere in the Jalisco Block leads to a deeper level of melt segregation from the 

mantle, compared to MGVF basalts.  

Finally, Chapter V presented a new method to constrain pre-eruptive oxygen 

fugacity (fO2) based on olivine-melt Fe-Mg exchange coefficient (KD). The 

reasonable estimate at around NNO for the calc-alkaline basalts in MGVF 

demonstrates the good quality of this method. The pre-eruptive fO2 of Colima Cone 

samples constrained from this method is lower than that of the pristine whole rock 

samples, but still fairly oxidized (NNO+1 to +2) compared to most terrestrial basalts. 

This provides a line of supportive evidence for sulfur degassing induced oxidation in 

these sulfur-rich samples based on melt inclusion studies (Maria and Luhr, 2008; 

Vigouroux et al., 2008), and is the first documentation of sulfur degassing induced 

oxidation in natural samples.  

 

6.2 Future work 

One of the most exciting parts of this dissertation comes from the several 

directions of perspective work that can be carried on from here.  

1) The new methods developed in this dissertation could be applied to olivine-

bearing samples globally, especially for samples that don’t have melt inclusions 
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available. There are other unique subduction zones where controversy still exists for 

the processes and conditions related to mantle melting and olivine crystallization in 

mafic melts. For example, Basin and Range active extension is superimposed to the 

active subduction in the Southern Cascades. As a result, there are two types of 

basalt with distinctively different compositions, generated from decompression 

melting and flux melting. It has been an active area of experimental and melt 

inclusion studies (e.g. Hildreth et al., 2007; Walowski et al., 2015). New constraints 

from methods based on olivine-melt equilibrium could provide new insights to the 

subduction processes in this region.  

2) One uncertainty for the new pre-eruptive fO2 constraint comes from the 

choice of the appropriate KD value based on melt composition, H2O content and 

oxygen fugacity. There is still a large range of spread between various proposed KD 

models in the literature. Further experimental investigations under water-saturated 

and buffered condition, or with an independent fO2 measurments, will allow for 

precise KD to be calculated, and will help advance our knowledge about the 

dependent variables that affects KD values.  

3) Degassing induced phenocryst crystallization of basaltic liquid has not 

been commonly evoked in the literature, even though it is almost a fundamental 

premise for primitive arc basalts. Extensive olivine compositional distribution 

investigations of arc basalts, basaltic andesites and olivine andesites from different 

arcs will help with our understanding about how common it is for basalt to go through 

adiabatic ascent after its segregation from the mantle source, followed by 

degassing-induced crystallization during rapid ascent across the crustal column.  
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Appendix A 

Table A1 Standards employed for electron microprobe analyses of olivine and 
plagioclase. 

Note: all mineral standards are from University of Michigan collection.  

  

Element 
(target mineral) 

Standard name 
(standard block) Mineral name of the standard 

Mg, Si (olivine) FOBO Bolten Forsterite 
Fe 

(olivine,plagioclase) FESI Bohlen Ferrosilite 

Ni (olivine) NIOL Ni-olivine 

Al (olivine) JADE JD-1 Jadeite 

Mn (olivine) BHRH Broken Hill Rhodonite 

Cr (olivine) CR2O3 Cr2O3 
Ca (olivine, 
plagioclase) WOLL Wollastonite 

K, Si (plagioclase) GKFS St. Gothard Adularia 

Na (plagioclase) ALBA Amelia Albite 

Al (plagioclase) TANZ Tanzanite 

Ba (plagioclase) BACL Alforsite (Ba-Cl apatite) 
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 Table A2 Experimental conditions and melt and olivine compositions of 123 1-bar experiments
melt SiO2 melt Al2O3 melt FeOT melt MnO

Wang and Gaetani, 2008 GW-18 0.0001 1236 1509.15 5.62341E-09 - gl+ol EMPA 61.32 13.92 5.25 0.071
Wang and Gaetani, 2008 GW-12 0.0001 1250 1523.15 5.12861E-09 - gl+ol EMPA 60.15 13.14 5.49 0.083
Wang and Gaetani, 2008 GW-19 0.0001 1260 1533.15 7.4131E-09 - gl+ol EMPA 60.33 13.57 5.71 0.079
Wang and Gaetani, 2008 GW-21 0.0001 1285 1558.15 1.09648E-08 - gl+ol EMPA 60.8 13.47 5.68 0.084
Wang and Gaetani, 2008 GW-22 0.0001 1310 1583.15 2.0893E-08 - gl+ol EMPA 59.88 12.79 5.79 0.083
Wang and Gaetani, 2008 OMED-3 0.0001 1275 1548.15 1.7378E-08 - gl+ol EMPA 47.07 17.62 8.4 0.142
Wang and Gaetani, 2008 OMED-10 0.0001 1325 1598.15 2.23872E-07 - gl+ol EMPA 47.86 15.87 9.24 0.15

Mysen, 2008 FDS-6 0.0001 1470 1743.15 0.2 - gl+ol EMPA 52.65 0 0 1.15
Mysen, 2008 FDS-5 0.0001 1470 1743.15 0.2 - gl+ol EMPA 54.41 0 0 1.11
Mysen, 2008 FDS-3 0.0001 1510 1783.15 0.2 - gl+ol EMPA 57.59 0 0 1.24
Mysen, 2008 FDS-4 0.0001 1510 1783.15 0.2 - gl+ol EMPA 55.23 0 0 1.23
Mysen, 2008 FDS-5 0.0001 1510 1783.15 0.2 - gl+ol EMPA 53.8 0 0 1.1
Mysen, 2008 FDS-6 0.0001 1510 1783.15 0.2 - gl+ol EMPA 51.09 0 0 1.06
Mysen, 2008 FDS-1 0.0001 1550 1823.15 0.2 - gl+ol EMPA 60.1 0 0 1.5
Mysen, 2008 FDS-2 0.0001 1550 1823.15 0.2 - gl+ol EMPA 58.42 0 0 1.14
Mysen, 2008 FDS-4 0.0001 1550 1823.15 0.2 - gl+ol EMPA 54.15 0 0 1.19
Mysen, 2008 FDS-6 0.0001 1550 1823.15 0.2 - gl+ol EMPA 50.37 0 0 1.12
Mysen, 2008 FDS-2 0.0001 1575 1848.15 0.2 - gl+ol EMPA 57.53 0 0 1.13
Mysen, 2008 FDS-3 0.0001 1575 1848.15 0.2 - gl+ol EMPA 56.11 0 0 1.12
Mysen, 2008 FDS-4 0.0001 1575 1848.15 0.2 - gl+ol EMPA 54.19 0 0 1.08
Mysen, 2008 FDS-5 0.0001 1575 1848.15 0.2 - gl+ol EMPA 52.2 0 0 1.07
Mysen, 2008 FDS-6 0.0001 1600 1873.15 0.2 - gl+ol EMPA 50.74 0 0 1.11
Mysen, 2008 FDS-1 0.0001 1600 1873.15 0.2 - gl+ol EMPA 57.96 0 0 1.16
Mysen, 2008 FDS-2 0.0001 1600 1873.15 0.2 - gl+ol EMPA 58.04 0 0 1.12
Mysen, 2008 FDS-3 0.0001 1600 1873.15 0.2 - gl+ol EMPA 55.84 0 0 1.19
Mysen, 2008 FDS-1 0.0001 1650 1923.15 0.2 - gl+ol EMPA 56.77 0 0 1.09
Mysen, 2008 FDS-2 0.0001 1650 1923.15 0.2 - gl+ol EMPA 54.92 0 0 1.02
Mysen, 2008 FDS-4 0.0001 1650 1923.15 0.2 - gl+ol EMPA 52.5 0 0 1.04

Mysen, 2007a AFS-6 0.0001 1550 1823.15 0.2 - gl+ol EMPA 49.81 10.95 0 1.06
Mysen, 2007a AFS-7 0.0001 1450 1723.15 0.2 - gl+ol EMPA 46.37 17.06 0 1.12
Mysen, 2007a AFS-9 0.0001 1450 1723.15 0.2 - gl+ol EMPA 44.44 19.72 0 1.11
Mysen, 2007a NFS-1 0.0001 1450 1723.15 0.2 - gl+ol EMPA 47.31 22 0 1.06
Mysen, 2007a NFS-2 0.0001 1450 1723.15 0.2 - gl+ol EMPA 50.28 21.47 0 1.14
Mysen, 2007a NFS-3 0.0001 1450 1723.15 0.2 - gl+ol EMPA 54.15 19.36 0 1.09
Mysen, 2007a NFS-4 0.0001 1450 1723.15 0.2 - gl+ol EMPA 55.41 15.16 0 1.07
Mysen, 2007a NFS-5 0.0001 1450 1723.15 0.2 - gl+ol EMPA 60.22 13.9 0 1.01
Mysen, 2007a NFS-6 0.0001 1450 1723.15 0.2 - gl+ol EMPA 63.12 12.68 0 1
Mysen, 2007a NFS-7 0.0001 1450 1723.15 0.2 - gl+ol EMPA 66.16 9.98 0 1.02
Mysen, 2007b FDMC-NC0.5 0.0001 1360 1633.15 0.2 - gl+ol EMPA 50.9 0.046 9.3 0.6
Mysen, 2007b FDMC-NC1.5 0.0001 1360 1633.15 0.2 - gl+ol EMPA 49.4 0.041 9.12 1.76
Mysen, 2007b FLQ1MC-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 57.3 14.43 3.2 0.83
Mysen, 2007b FLQ2MC-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 59.1 7.09 6.07 0.94
Mysen, 2007b FLQ2MC2-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 62.1 7.77 6.5 0.89
Mysen, 2007b FNQMC-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 47.33 11.16 8.77 1.08
Mysen, 2007b FNQMC1-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 47.57 12.04 8.7 1.03
Mysen, 2007b FNQMC3-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 46.78 11.23 8.25 1.03
Mysen, 2007b FNQMC3-1-NC 0.0001 1350 1623.15 0.2 - gl+ol EMPA 45.4 8.8 7.03 0.96
Mysen, 2007b FDMC1-NC 0.0001 1450 1723.15 0.2 - gl+ol EMPA 51.7 0.071 8.3 1.12
Mysen, 2007b FDAKMC2-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 51.5 0.027 5.3 1.11
Mysen, 2007b FDAKMC1-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 48.4 0.047 4.94 1.05
Mysen, 2007b FDAQMC-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 49.4 7.3 9.4 1.13
Mysen, 2007b FDMC3-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 57.9 0.083 10.07 1.16
Mysen, 2007b FDMC3-NC 0.0001 1425 1698.15 0.2 - gl+ol EMPA 56.7 0.1 9.9 1.22
Mysen, 2007b FDMC1-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 52.2 0.09 9.58 1.19
Mysen, 2007b FDMC1-NC 0.0001 1450 1723.15 0.2 - gl+ol EMPA 51.7 0.07 8.3 1.12
Mysen, 2007b FDAKM-NC 0.0001 1375 1648.15 0.2 - gl+ol EMPA 45.3 0.02 4.97 1.04
Mysen, 2007b FDAKM-NC 0.0001 1450 1723.15 0.2 - gl+ol EMPA 45.4 0.01 4.51 0.98
Mysen, 2006 FDA3-0.5 0.0001 1300 1573.15 0.208929613 - gl+ol+/-sp EMPA 45.56 11.55 14.15 0.529
Mysen, 2006 FDA3-1.5 0.0001 1300 1573.15 0.208929613 - gl+ol+/-sp EMPA 46.51 11.69 12.06 1.45
Mysen, 2006 FDA-3 0.0001 1300 1573.15 0.001 - gl+ol+/-sp EMPA 43.5 12.01 15.94 0.99
Mysen, 2006 FDA-3 0.0001 1300 1573.15 0.00001 - gl+ol+/-sp EMPA 41.14 12.54 19.39 0.97
Mysen, 2006 FDA-3 0.0001 1300 1573.15 0.0000001 - gl+ol+/-sp EMPA 40.51 13.5 18.91 1.02
Mysen, 2006 FDA-3 0.0001 1300 1573.15 0.00000001 - gl+ol+/-sp EMPA 42.52 14.05 16.98 1.03

Gaetani and Grove, 1997 Fo86-8s 0.0001 1350 1623.15 1.25893E-08 - gl+ol+sp+sulfide EMPA 60.9 11.3 9.1 0
Gaetani and Grove, 1997 Fo86-5s 0.0001 1350 1623.15 1.25893E-08 - gl+ol+sp+sulfide EMPA 61.6 11.7 7.9 0
Gaetani and Grove, 1997 KOM-1s 0.0001 1350 1623.15 1.25893E-08 - gl+ol+sp+sulfide EMPA 51.4 10.9 11.2 0.314
Gaetani and Grove, 1997 KOM-15s 0.0001 1350 1623.15 1.58489E-09 - gl+ol+sp+sulfide EMPA 51.5 10.47 9.4 0.3
Gaetani and Grove, 1997 KOM-16s 0.0001 1350 1623.15 1.25893E-08 - gl+ol+sp+sulfide EMPA 49.1 10.59 11.7 0.279
Gaetani and Grove, 1997 KOM-19s 0.0001 1350 1623.15 1.25893E-08 - gl+ol+sp+sulfide EMPA 50 10.6 11.4 0.288
Gaetani and Grove, 1997 KOM-23s 0.0001 1350 1623.15 0.00000001 - gl+ol+sp+sulfide EMPA 49.6 10.64 11.9 0.293

Snyder and Carmichael, 1992 44-51 0.0001 1289 1562.15 3.98107E-08 <10% gl+ol EMPA 51.4 16.4 8.170762 0.122
Snyder and Carmichael, 1992 44-64 0.0001 1230 1503.15 1.07152E-08 <10% gl+ol EMPA 53.4 17.5 7.100802 0.13
Snyder and Carmichael, 1992 48-48 0.0001 1289 1562.15 4.0738E-12 <10% gl+ol EMPA 52.1 13.3 9.393968 0.125
Snyder and Carmichael, 1992 48-56 0.0001 1286 1559.15 4.36516E-11 <10% gl+ol EMPA 54.3 13.3 7.368958 0.127
Snyder and Carmichael, 1992 50-56 0.0001 1286 1559.15 4.36516E-11 <10% gl+ol EMPA 45.4 8.56 11.80491 0.21
Snyder and Carmichael, 1992 77-52 0.0001 1231 1504.15 1.58489E-10 <10% gl+ol EMPA 54 13.9 6.9499 0.111

Ehlers et al., 1992 Fo60-45K 0.0001 1275 1548.15 2.51189E-06 - gl+ol EMPA 47.97 13.63 17.71 0
Ehlers et al., 1992 Fo86-11K 0.0001 1350 1623.15 1.25893E-07 - gl+ol EMPA 55.65 11.89 9.55 0
Ehlers et al., 1992 Fo86-20K 0.0001 1350 1623.15 7.94328E-06 - gl+ol EMPA 56.46 11.55 10.66 0
Ehlers et al., 1992 Fo86-48K 0.0001 1350 1623.15 3.98107E-10 - gl+ol EMPA 57.51 13.21 9.38 0
Kinzler et al., 1990 Fo20-20 0.0001 1204 1477.15 1.7378E-09 - gl+ol EMPA 45.2 8.72 37.2 0
Kinzler et al., 1990 Fo40-10 0.0001 1226 1499.15 3.01995E-10 - gl+ol EMPA 53.2 12.4 21.7 0
Kinzler et al., 1990 Fo40-20 0.0001 1226 1499.15 3.01995E-10 - gl+ol EMPA 45.9 12.1 27.3 0
Kinzler et al., 1990 Fo40-40 0.0001 1198 1471.15 1.7378E-09 - gl+ol EMPA 47.4 13.3 24.7 0
Kinzler et al., 1990 Fo60-100 0.0001 1286 1559.15 4.57088E-08 - gl+ol EMPA 48.3 14.8 17.6 0
Kinzler et al., 1990 Fo60-20 0.0001 1280 1553.15 1.14815E-08 - gl+ol EMPA 50.5 14.3 16.8 0
Kinzler et al., 1990 Fo60-40 0.0001 1278 1551.15 1.31826E-08 - gl+ol EMPA 53.1 15 13.8 0
Kinzler et al., 1990 Fo60-50 0.0001 1286 1559.15 4.57088E-08 - gl+ol EMPA 58.1 14.3 13.7 0
Takahashi, 1978 27 0.0001 1400 1673.15 CO2/H2 = 10/1 - gl+ol EMPA 58.21 0.00 16.11 2.07
Takahashi, 1978 28 0.0001 1375 1648.15 CO2/H2 = 10/1 - gl+ol EMPA 55.53 0.00 21.81 2.96
Takahashi, 1978 29 0.0001 1375 1648.15 CO2/H2 = 10/1 - gl+ol EMPA 58.39 0.00 15.80 1.90
Takahashi, 1978 30 0.0001 1350 1623.15 CO2/H2 = 10/1 - gl+ol EMPA 61.72 0.00 16.26 1.93
Takahashi, 1978 36 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 59.88 0.00 19.57 1.47
Takahashi, 1978 37 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 59.82 0.00 20.16 1.45

xtal % xtal phases analytical 
methodfO2Study sample # P (GPa) T(˚C) T(K)
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Table A1 Experimental conditions and melt and olivine compositions of 123 1-bar experiments

GW-18
GW-12
GW-19
GW-21
GW-22

OMED-3
OMED-10

FDS-6
FDS-5
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-4
FDS-6
FDS-2
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-3
FDS-1
FDS-2
FDS-4
AFS-6
AFS-7
AFS-9
NFS-1
NFS-2
NFS-3
NFS-4
NFS-5
NFS-6
NFS-7

FDMC-NC0.5
FDMC-NC1.5
FLQ1MC-NC
FLQ2MC-NC

FLQ2MC2-NC
FNQMC-NC

FNQMC1-NC
FNQMC3-NC

FNQMC3-1-NC
FDMC1-NC

FDAKMC2-NC
FDAKMC1-NC
FDAQMC-NC
FDMC3-NC
FDMC3-NC
FDMC1-NC
FDMC1-NC
FDAKM-NC
FDAKM-NC
FDA3-0.5
FDA3-1.5

FDA-3
FDA-3
FDA-3
FDA-3

Fo86-8s
Fo86-5s
KOM-1s

KOM-15s
KOM-16s
KOM-19s
KOM-23s

44-51
44-64
48-48
48-56
50-56
77-52

Fo60-45K
Fo86-11K
Fo86-20K
Fo86-48K
Fo20-20
Fo40-10
Fo40-20
Fo40-40

Fo60-100
Fo60-20
Fo60-40
Fo60-50

27
28
29
30
36
37

sample # melt MgO melt CaO melt Na2O melt K2O melt CoO melt NiO melt H2O melt S melt Cu2O melt P2O5 melt Cr2O3 melt TiO2 melt V2O5 melt WO3
6.2 4.45 3.86 1.39 0.00 0.258 0 0 0.01 0.05 2.96 0 0

7.54 4.41 3.49 1.4 0.00 0.195 0 0 0.003 0.03 2.79 0 0
7.16 4.41 3.76 1.43 0.00 0.276 0 0 0.03 0.05 2.86 0 0
8.12 4.2 3.36 1.44 0.00 0.390 0 0 0.01 0.03 2.78 0 0
9.66 4.08 3.5 1.25 0.00 0.491 0 0 0.001 0.05 2.68 0 0
11.86 11.18 1.96 0.1 0.00 0.032 0 0 0.03 0.04 0.57 0 0
15.01 10.16 1.69 0.06 0.00 0.046 0 0 0.04 0.07 0.52 0 0
24.73 19.47 0 0 0.76 0.450 0 0 0 0 0 0 0
25.08 17.67 0 0 0.81 0.470 0 0 0 0 0 0 0
30.47 8.43 0 0 0.84 0.460 0 0 0 0 0 0 0
28.25 13.69 0 0 0.81 0.480 0 0 0 0 0 0 0
27.31 16.5 0 0 0.85 0.530 0 0 0 0 0 0 0
25.41 20.09 0 0 0.75 0.430 0 0 0 0 0 0 0

35 1.97 0 0 0.86 0.500 0 0 0 0 0 0 0
34.21 4.15 0 0 0.79 0.530 0 0 0 0 0 0 0
30.58 12.02 0 0 0.78 0.510 0 0 0 0 0 0 0
28.19 18.45 0 0 0.77 0.490 0 0 0 0 0 0 0
34.12 4.38 0 0 0.91 0.690 0 0 0 0 0 0 0
34.07 7.47 0 0 0.90 0.690 0 0 0 0 0 0 0
32.7 10.27 0 0 0.88 0.670 0 0 0 0 0 0 0
29.76 14.74 0 0 0.90 0.730 0 0 0 0 0 0 0
30.26 16.86 0 0 0.92 0.720 0 0 0 0 0 0 0
37.34 1.09 0 0 0.94 0.670 0 0 0 0 0 0 0
36.14 3.93 0 0 0.95 0.720 0 0 0 0 0 0 0
34.9 7.27 0 0 0.89 0.680 0 0 0 0 0 0 0
40.11 1.01 0 0 0.81 0.940 0 0 0 0 0 0 0
38.2 3.47 0 0 1.02 0.940 0 0 0 0 0 0 0
35.52 9.6 0 0 0.96 0.880 0 0 0 0 0 0 0
29.49 6.33 0.024 0 0.72 0.480 0 0 0 0 0 0 0
23.22 9.9 0.05 0 0.71 0.420 0 0 0 0 0 0 0
21.14 11.34 0.046 0 0.65 0.390 0 0 0 0 0 0 0
15.88 0.12 12.53 0 0.79 0.500 0 0 0 0 0 0 0
15.23 0.029 11.11 0 0.76 0.520 0 0 0 0 0 0 0
13.86 0.03 10.86 0 0.71 0.350 0 0 0 0 0 0 0
17.26 0.03 9.49 0 0.75 0.480 0 0 0 0 0 0 0
14.67 0.02 8 0 0.69 0.320 0 0 0 0 0 0 0
13.8 0.013 7.24 0 0.60 0.310 0 0 0 0 0 0 0
15.94 0.026 5.05 0 0.66 0.300 0 0 0 0 0 0 0
19.5 18.5 0.014 0.018 0.35 0.190 0 0 0 0 0 0 0
18.4 18.82 0.02 0.038 0.98 0.460 0 0 0 0 0 0 0
7.57 5.91 0.058 9.49 0.74 0.480 0 0 0 0 0 0 0
12.2 6.93 0.12 5.29 0.70 0.410 0 0 0 0 0 0 0
8.88 2.79 3.5 6.25 0.54 0.250 0 0 0 0 0 0 0
15.99 8.94 4.38 0.04 0.66 0.370 0 0 0 0 0 0 0
15.02 10.39 3.97 0.065 0.58 0.290 0 0 0 0 0 0 0
16.54 14.36 0.011 0.02 0.66 0.330 0 0 0 0 0 0 0
15.55 20.2 0.046 0.035 0.62 0.500 0 0 0 0 0 0 0
23.1 11.63 1.77 0.099 0.67 0.390 0 0 0 0 0 0 0
19.6 17.4 3.51 0.02 0.84 0.520 0 0 0 0 0 0 0
18.7 22.1 2.66 0.016 0.76 0.490 0 0 0 0 0 0 0
17.8 12.54 0.06 0.045 0.63 0.350 0 0 0 0 0 0 0
17.82 4.14 7.1 0.089 0.65 0.290 0 0 0 0 0 0 0
19.9 3.79 6.11 0.028 0.68 0.260 0 0 0 0 0 0 0
18.7 13.19 2.73 0.148 0.67 0.400 0 0 0 0 0 0 0
23.1 11.63 1.77 0.099 0.67 0.390 0 0 0 0 0 0 0
17.8 29.1 0.02 0.019 0.71 0.570 0 0 0 0 0 0 0
21.2 26.1 0.02 0.019 0.70 0.490 0 0 0 0 0 0 0
15.82 10.9 0 0 0.34 0.180 0 0 0 0 0 0 0

14 11.48 0 0 0.90 0.450 0 0 0 0 0 0 0
14.14 10.84 0 0 0.75 0.410 0 0 0 0 0 0 0
12.85 10.59 0 0 0.76 0.490 0 0 0 0 0 0 0
11.93 11.93 0 0 0.65 0.230 0 0 0 0 0 0 0
12.25 12.17 0 0 0.48 0.080 0 0 0 0 0 0 0
13.5 2.5 2.4 0 0.00 0.130 0.031 0 0 0 0 0 0
13.2 2.34 3.2 0 0.00 0.116 0.028 0 0 0 0 0 0
15.2 10 0.23 0.06 0.00 0.086 0.065 0.073 0 0.246 0.38 0 0
17.65 9.32 0.08 0.01 0.00 0.024 0.131 0.011 0 0.53 0.34 0 0

16 9.03 0.13 0.02 0.48 0.121 0.064 0 0 0.226 0.35 0 1.03
16.6 9.37 0.14 0.03 0.00 0.176 0.062 0 0 0.24 0.346 1 0
17.2 8.81 0.15 0.02 0.00 0.095 0.101 0 0 0.25 0.347 1.048 0
8.3 8.39 3.12 1.12 0.00 1.400 0 0 0 0 0.78 0 0

6.69 9.06 2.56 1.18 0.00 0.897 0 0 0 0 0.85 0 0
11.8 8.68 0.39 1.38 0.00 0.042 0 0 0 0 1.86 0 0
12.6 8.85 0.24 0.91 0.00 0.208 0 0 0 0 1.93 0 0
12.7 14.4 0.09 0.11 0.00 0.204 0 0 0 0 5.74 0 0
7.01 8.77 2.06 4.76 0.00 0.326 0 0 0 0 1.85 0 0
10.32 6.26 2.61 0 0.00 0.343 0 0 0 0 0 0 0
18.2 2.51 1.68 0 0.00 0.134 0 0 0 0 0 0 0
15.56 2.24 3.1 0 0.00 0.181 0 0 0 0 0 0 0
16.49 2.52 1.41 0 0.00 0.192 0 0 0 0 0 0 0
3.83 1.54 3 0 0.00 0.420 0 0 0 0 0 0 0
5.26 1.56 5.51 0 0.00 0.210 0 0 0 0 0 0 0
6.35 4.38 3.49 0 0.00 0.310 0 0 0 0 0 0 0
5.67 4.75 2.58 0 0.00 0.310 0 0 0 0 0 0 0
9.62 5.49 2.69 0 0.00 0.540 0 0 0 0 0 0 0
9.79 4.64 3.25 0 0.00 0.340 0 0 0 0 0 0 0
8.65 3.14 4.75 0 0.00 0.340 0 0 0 0 0 0 0
7.33 1.01 5.07 0 0.00 0.350 0 0 0 0 0 0 0
11.47 0.00 0.00 9.51 1.62 0.950
9.99 0.00 0.00 7.17 1.74 0.802
10.09 0.00 0.00 11.14 1.63 1.042
8.61 0.00 0.00 9.35 1.41 0.581
7.71 0.00 0.00 10.20 0.87 0.300
7.65 0.00 0.00 9.46 1.02 0.432

melt composition (wt%)
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A1 Experimental conditions and melt and olivine compositions of 123 1-bar experiments

GW-18
GW-12
GW-19
GW-21
GW-22

OMED-3
OMED-10

FDS-6
FDS-5
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-4
FDS-6
FDS-2
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-3
FDS-1
FDS-2
FDS-4
AFS-6
AFS-7
AFS-9
NFS-1
NFS-2
NFS-3
NFS-4
NFS-5
NFS-6
NFS-7

FDMC-NC0.5
FDMC-NC1.5
FLQ1MC-NC
FLQ2MC-NC

FLQ2MC2-NC
FNQMC-NC

FNQMC1-NC
FNQMC3-NC

FNQMC3-1-NC
FDMC1-NC

FDAKMC2-NC
FDAKMC1-NC
FDAQMC-NC
FDMC3-NC
FDMC3-NC
FDMC1-NC
FDMC1-NC
FDAKM-NC
FDAKM-NC
FDA3-0.5
FDA3-1.5

FDA-3
FDA-3
FDA-3
FDA-3

Fo86-8s
Fo86-5s
KOM-1s

KOM-15s
KOM-16s
KOM-19s
KOM-23s

44-51
44-64
48-48
48-56
50-56
77-52

Fo60-45K
Fo86-11K
Fo86-20K
Fo86-48K
Fo20-20
Fo40-10
Fo40-20
Fo40-40

Fo60-100
Fo60-20
Fo60-40
Fo60-50

27
28
29
30
36
37

sample # melt ZnO melt CuO Total olivine SiO2 olivine Al2O3 olivine FeO olivine MnO olivine MgO olivine CaO olivine CoO olivine NiO olivine TiO2 olivine Cr2O3
99.74 39.27 0.03 9.67 0.114 45.47 0.14 0.00 5.160 0.06 0.08
98.72 40.08 0.015 9 0.106 47.51 0.13 0.00 3.065 0.04 0.043
99.67 39.69 0.03 9.42 0.111 46.16 0.14 0.00 4.330 0.07 0.08

100.36 40.31 0.038 8.48 0.093 45.37 0.12 0.00 5.466 0.06 0.67
100.26 40.13 0.03 7.76 0.09 46.4 0.12 0.00 5.910 0.06 0.05
99.00 40.49 0.06 9.63 0.14 48.63 0.32 0.00 0.330 0.001 0.004

100.72 40.46 0.1 8.4 0.122 50.9 0.28 0.00 0.336 0.02 0.02
99.21 41.5 0 0 0.71 54.56 0.86 1.09 1.640 0 0
99.55 41.66 0 0 0.68 54.39 0.65 1.21 1.800 0 0
99.03 41.62 0 0 0.65 55.29 0.24 1.10 1.600 0 0
99.69 41.78 0 0 0.69 54.95 0.46 1.09 1.620 0 0

100.09 41.6 0 0 0.64 54.56 0.65 1.10 1.730 0 0
98.83 41.58 0 0 0.63 54.36 0.89 0.98 1.470 0 0
99.93 41.79 0 0 0.66 54.72 0.048 1.02 1.570 0 0
99.24 41.03 0 0 0.53 55.06 0.12 0.91 1.560 0 0
99.23 41.7 0 0 0.64 55.19 0.41 0.93 1.480 0 0
99.39 41.19 0 0 0.63 55.28 0.9 0.93 1.450 0 0
98.76 41.76 0 0 0.55 54.26 0.12 1.06 1.770 0 0

100.36 42.25 0 0 0.54 54.13 0.23 1.03 1.690 0 0
99.79 42.34 0 0 0.54 54.27 0.36 0.94 1.730 0 0
99.40 41.77 0 0 0.57 53.46 0.62 1.04 1.850 0 0

100.61 42.08 0 0 0.57 54.8 0.84 0.95 1.650 0 0
99.16 42.36 0 0 0.54 55.27 0.03 0.97 1.680 0 0

100.90 42.35 0 0 0.53 55.31 0.11 0.97 1.660 0 0
100.77 42.08 0 0 0.57 55.38 0.23 0.98 1.640 0 0
100.73 42.18 0 0 0.47 55.3 0.03 0.90 1.620 0 0
99.57 42.17 0 0 0.46 55.3 0.12 0.94 1.950 0 0

100.50 42.2 0 0 0.49 54.61 0.39 0.89 1.760 0 0
98.86 41.77 0.09 0 0.53 54.77 0.18 0.90 1.430 0 0
98.85 41.36 0.14 0 0.65 54.1 0.28 1.07 1.550 0 0
98.84 41.28 0.18 0 0.67 53.96 0.32 1.02 1.570 0 0

100.19 41.28 0.24 0 0.71 53.37 0.003 1.42 2.620 0 0
100.54 41.31 0.17 0 0.86 53.5 0.011 1.56 2.640 0 0
100.41 41.58 0.1 0 0.89 53.11 0.01 1.59 2.520 0 0
99.65 41.74 0.09 0 0.81 53.94 0.01 1.57 2.740 0 0
98.83 41.11 0.06 0 0.8 53.72 0.05 1.60 2.660 0 0
98.76 41.68 0.06 0 0.98 53.54 0.001 1.77 2.480 0 0
99.14 41.65 0.04 0 0.79 53.35 0.004 1.79 2.520 0 0
99.42 42.1 0 1.95 0.39 54.4 0.65 0.57 0.880 0 0
99.04 41.2 0 1.83 1.22 51.3 0.74 1.77 2.660 0 0

100.01 40.2 0.05 0.94 1.15 47.3 0.32 2.81 6.210 0 0
98.85 41.3 0.02 1.76 0.9 50 0.26 1.85 3.510 0 0
99.47 41.2 0.03 1.6 1.21 51.1 0.17 2.01 3.310 0 0
98.72 41.5 0.096 1.84 0.79 51.3 0.33 1.20 1.990 0 0
99.66 41.4 0.08 1.87 0.8 53 0.36 1.21 1.890 0 0
99.21 41.4 0.1 1.88 0.736 52.7 0.44 1.28 1.900 0 0
99.14 41.2 0.04 1.39 0.72 52.6 0.85 1.14 2.760 0 0
98.85 41.6 0.003 1.97 0.66 52.8 0.42 0.93 1.540 0 0
99.83 41.7 0.002 0.92 0.77 52.4 0.97 1.35 2.460 0 0
99.16 41.6 0.01 0.78 0.75 51.7 1.57 1.19 2.270 0 0
98.66 41.7 0.06 2.26 0.74 52.3 0.34 1.14 2.070 0 0
99.30 41.61 0 2.13 0.86 52.9 0.16 1.28 1.810 0 0
98.69 42.1 0 2.23 0.79 52.7 0.123 1.20 1.410 0 0
98.90 41.22 0.005 1.91 0.81 51.7 0.49 1.14 1.920 0 0
98.85 41.6 0.003 1.97 0.66 52.8 0.42 0.93 1.540 0 0
99.55 41.3 0 0.75 0.76 50.9 2.35 1.04 2.200 0 0
99.43 42.1 0.03 0.71 0.64 52.6 2.04 0.87 1.590 0 0
99.03 40.58 0.09 3.27 0.34 53.55 0.24 0.70 1.270 0 0
98.54 40.36 0.17 3.9 1.06 48.71 0.6 1.97 3.180 0 0
98.58 39.78 0.12 6.86 0.73 48.16 0.36 1.43 2.670 0 0
98.73 39.29 0.13 11.37 0.76 44.46 0.36 1.54 2.850 0 0
98.68 38.28 0.14 16.89 0.87 41.26 0.5 1.33 1.390 0 0
99.56 38.4 0.079 16.73 0.92 42.19 0.47 1.05 0.540 0 0
99.86 40.5 0.05 9.7 0 49.2 0.04 0.00 0.970 0 0

100.08 40.7 0.08 9.5 0 49.5 0.04 0.00 0.840 0 0
100.15 39.7 0.07 10.89 0.266 47.8 0.23 0.00 0.580 0 0.158
99.77 40.4 0.12 8.44 0.214 49.8 0.21 0.00 0.134 0 0.324
99.12 39.8 0.07 11.2 0.191 46.2 0.22 0.87 0.670 0 0.13

100.25 40.1 0.07 10 0.212 47.9 0.24 0.00 1.050 0.005 0.148
100.45 40.4 0.06 10.2 0.217 48.7 0.22 0.00 0.520 0.004 0.145
99.20 37.8 0 11.1 0.133 37.1 0.19 0.00 13.480 0 0
99.37 38.1 0 11.3 0.163 37.8 0.21 0.00 12.830 0 0
99.07 40.1 0 11.5 0.12 47.9 0.22 0.00 0.308 0 0
99.83 40.5 0 9.17 0.121 48.1 0.21 0.00 1.740 0 0
99.22 40.1 0 12.4 0.187 45.9 0.49 0.00 1.320 0 0
99.74 39.9 0 11.2 0.154 43.9 0.33 0.00 4.840 0 0
98.84 38.17 0.06 17.51 0 40.62 0.19 0.00 3.115 0 0
99.61 40.44 0.05 8.59 0 49.8 0.05 0.00 0.835 0 0
99.75 40.37 0.05 8.96 0 49.15 0.04 0.00 1.302 0 0

100.71 40.47 0.12 9.45 0 48.63 0.05 0.00 1.292 0 0
99.91 32.8 0.06 48.7 0 15.5 0.09 0.00 3.760 0 0
99.84 35.5 0.07 34.6 0 26.6 0.06 0.00 2.900 0 0
99.83 35.3 0.1 34.2 0 26.6 0.15 0.00 3.160 0 0
98.71 35.2 0.05 34.8 0 26 0.17 0.00 3.910 0 0
99.04 37.5 0.06 19.7 0 37.2 0.14 0.00 5.600 0 0
99.62 38.2 0.09 20 0 38.4 0.15 0.00 3.450 0 0
98.78 37.8 0.06 18.7 0 39 0.1 0.00 4.720 0 0
99.86 37.7 0.07 20.2 0 36.9 0.04 0.00 5.280 0 0

0.07 0.00 100.00 37.52 0 13.63 1.93 37.82 0 3.46 5.57
0.00 0.00 100.00 36.09 0 19.51 2.86 32.75 0 3.60 5.13
0.00 0.00 100.00 36.88 0 13.99 2.05 35.95 0 3.79 7.25
0.15 0.00 100.00 37.17 0 16.33 2.27 35.52 0 3.63 4.85
0.00 0.00 100.00 36.88 0 21.94 1.82 32.55 0 2.75 3.95
0.00 0.00 100.00 36.65 0 22.70 1.84 31.27 0 2.99 4.48

olivine composition (wt%)
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A1 Experimental conditions and melt and olivine compositions of 123 1-bar experiments

GW-18
GW-12
GW-19
GW-21
GW-22

OMED-3
OMED-10

FDS-6
FDS-5
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-4
FDS-6
FDS-2
FDS-3
FDS-4
FDS-5
FDS-6
FDS-1
FDS-2
FDS-3
FDS-1
FDS-2
FDS-4
AFS-6
AFS-7
AFS-9
NFS-1
NFS-2
NFS-3
NFS-4
NFS-5
NFS-6
NFS-7

FDMC-NC0.5
FDMC-NC1.5
FLQ1MC-NC
FLQ2MC-NC

FLQ2MC2-NC
FNQMC-NC

FNQMC1-NC
FNQMC3-NC

FNQMC3-1-NC
FDMC1-NC

FDAKMC2-NC
FDAKMC1-NC
FDAQMC-NC
FDMC3-NC
FDMC3-NC
FDMC1-NC
FDMC1-NC
FDAKM-NC
FDAKM-NC
FDA3-0.5
FDA3-1.5

FDA-3
FDA-3
FDA-3
FDA-3

Fo86-8s
Fo86-5s
KOM-1s

KOM-15s
KOM-16s
KOM-19s
KOM-23s

44-51
44-64
48-48
48-56
50-56
77-52

Fo60-45K
Fo86-11K
Fo86-20K
Fo86-48K
Fo20-20
Fo40-10
Fo40-20
Fo40-40

Fo60-100
Fo60-20
Fo60-40
Fo60-50

27
28
29
30
36
37

sample # olivine Na2O olivine K2O olivine WO3 olivine V2O5 olivine ZnO olivine CuO olivine P2O5 Total Mg#
0 0 0 0 99.99 89.3
0 0 0 0 99.99 90.4
0 0 0 0 100.03 89.7
0 0 0 0 100.61 90.5
0 0 0 0 100.55 91.4
0 0 0 0 99.61 90.0
0 0 0 0 100.64 91.5
0 0 0 0 100.36 100.0
0 0 0 0 100.39 100.0
0 0 0 0 100.50 100.0
0 0 0 0 100.59 100.0
0 0 0 0 100.28 100.0
0 0 0 0 99.91 100.0
0 0 0 0 99.81 100.0
0 0 0 0 99.21 100.0
0 0 0 0 100.35 100.0
0 0 0 0 100.38 100.0
0 0 0 0 99.52 100.0
0 0 0 0 99.87 100.0
0 0 0 0 100.18 100.0
0 0 0 0 99.31 100.0
0 0 0 0 100.89 100.0
0 0 0 0 100.85 100.0
0 0 0 0 100.93 100.0
0 0 0 0 100.88 100.0
0 0 0 0 100.50 100.0
0 0 0 0 100.94 100.0
0 0 0 0 100.34 100.0

0.006 0 0 0 99.68 100.0
0.004 0 0 0 99.15 100.0
0.01 0 0 0 99.01 100.0

0 0 0 0 99.64 100.0
0.02 0 0 0 100.07 100.0
0.01 0 0 0 99.81 100.0
0.01 0 0 0 100.91 100.0
0.012 0 0 0 100.01 100.0
0.01 0 0 0 100.52 100.0
0.008 0 0 0 100.15 100.0
0.003 0.014 0 0 100.96 98.0
0.002 0.014 0 0 100.74 98.0
0.005 0.06 0 0 99.05 98.9
0.062 0.033 0 0 99.70 98.1
0.02 0.05 0 0 100.70 98.3
0.04 0.019 0 0 99.11 98.0
0.014 0.017 0 0 100.64 98.1

0 0.017 0 0 100.45 98.0
0.001 0.014 0 0 100.72 98.5
0.012 0.016 0 0 99.95 97.9
0.021 0.018 0 0 100.61 99.0
0.016 0.014 0 0 99.90 99.2
0.03 0.015 0 0 100.66 97.6
0.03 0.017 0 0 100.80 97.8
0.03 0.018 0 0 100.60 97.7
0.021 0.016 0 0 99.23 98.0
0.012 0.016 0 0 99.95 97.9
0.009 0.017 0 0 99.33 99.2
0.007 0.019 0 0 100.61 99.2

0 0 0 0 100.04 96.7
0 0 0 0 99.95 95.7
0 0 0 0 100.11 92.6
0 0 0 0 100.76 87.5
0 0 0 0 100.66 81.3
0 0 0 0 100.38 81.8
0 0 0 0 100.46 90.0
0 0 0 0 100.66 90.3
0 0 0 0 99.69 88.7
0 0 0 0 99.64 91.3
0 0 0.016 0 99.37 88.0
0 0 0 0.096 99.82 89.5
0 0 0 0.104 100.57 89.5
0 0 0 0 99.80 85.6
0 0 0 0 100.40 85.6
0 0 0 0 100.15 88.1
0 0 0 0 99.84 90.3
0 0 0 0 100.40 86.8
0 0 0 0 100.32 87.5
0 0 0 0 0 99.67 80.5
0 0 0 0 0 99.77 91.2
0 0 0 0 0 99.87 90.7
0 0 0 0 0 100.01 90.2
0 0 0 0 0 100.91 36.2
0 0 0 0 0 99.73 57.8
0 0 0 0 0 99.51 58.1
0 0 0 0 0 100.13 57.1
0 0 0 0 0 100.20 77.1
0 0 0 0 0 100.29 77.4
0 0 0 0 0 100.38 78.8
0 0 0 0 0 100.19 76.5

0.07 0.00 0.00 100.00 83.2
0.05 0.00 0.00 100.00 74.9
0.09 0.00 0.00 100.00 82.1
0.09 0.14 0.00 100.00 79.5
0.10 0.00 0.00 100.00 72.6
0.07 0.00 0.00 100.00 71.1

olivine composition (wt%)

206



melt SiO2 melt Al2O3 melt FeOT melt MnO
melt composition (wt%)xtal % xtal phases analytical 

methodfO2Study sample # P (GPa) T(˚C) T(K)

Takahashi, 1978 38 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 60.57 0.00 20.25 1.39
Takahashi, 1978 39 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 62.08 0.00 20.09 1.44
Takahashi, 1978 40 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 62.74 0.00 13.31 1.71
Takahashi, 1978 41 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 61.22 0.00 17.30 1.16
Takahashi, 1978 42 0.0001 1320 1593.15 CO2/H2 = 10/1 - gl+ol EMPA 60.53 0.00 17.20 1.21
Takahashi, 1978 47 0.0001 1400 1673.15 CO2/H2 = 10/1 - gl+ol+sp EMPA 48.79 9.84 10.04 1.02
Takahashi, 1978 48 0.0001 1400 1673.15 CO2/H2 = 1/1 - gl+ol EMPA 48.88 10.00 9.48 1.04
Takahashi, 1978 50 0.0001 1250 1523.15 CO2/H2 = 10/1 - gl+ol EMPA 49.70 12.57 9.69 2.41
Takahashi, 1978 53 0.0001 1200 1473.15 CO2/H2 = 10/1 - gl+ol+sp EMPA 49.56 13.91 9.53 2.31
Takahashi, 1978 54 0.0001 1200 1473.15 CO2/H2 = 10/1 - gl+ol+sp EMPA 39.16 12.77 12.90 2.76
Takahashi, 1978 56 0.0001 1200 1473.15 CO2/H2 = 10/1 - gl+ol EMPA 48.89 17.53 7.04 1.53

Arndt, 1977 SA3091-1275 0.0001 1275 1548.15certain CO2/H2 ratio - gl+ol EMPA 49.60 12.00 12.20 0.30
Arndt, 1977 SA3091-1225 0.0001 1225 1498.15certain CO2/H2 ratio - gl+ol EMPA 50.00 13.20 11.50 0.15
Bird, 1971 Comp 2, 1400 0.0001 1400 1673.15 unbuffered - gl+ol EMPA 50.96 16.86 0.00 0.00
Bird, 1971 Comp 2, 1350 0.0001 1350 1623.15 unbuffered - gl+ol EMPA 50.92 18.23 0.00 0.00
Bird, 1971 Comp 2, 1300 0.0001 1300 1573.15 unbuffered - gl+ol EMPA 52.01 19.65 0.00 0.00
Bird, 1971 Comp 3, 1400 0.0001 1400 1673.15 unbuffered - gl+ol+sp EMPA 45.75 20.72 0.00 0.00
Bird, 1971 Comp 3, 1350 0.0001 1350 1623.15 unbuffered - gl+ol+sp EMPA 47.13 20.74 0.00 0.00
Bird, 1971 Comp 3, 1300 0.0001 1300 1573.15 unbuffered - gl+ol+sp EMPA 50.21 21.11 0.00 0.00

Jurewicz et al., 1993 A2 0.0001 1275 1548.15 -9.04 - gl+ol+sp EMPA 36.60 10.60 31.10 0.19
Jurewicz et al., 1993 A4 0.0001 1180 1453.15 -10.1 - gl+ol+sp EMPA 39.40 12.40 23.60 0.15
Jurewicz et al., 1993 A5 0.0001 1170 1443.15 -10.29 - gl+ol+sp EMPA 40.10 12.60 22.50 0.16
Jurewicz et al., 1993 M2 0.0001 1275 1548.15 -9.04 - gl+ol+sp EMPA 37.30 11.00 30.70 0.21
Jurewicz et al., 1993 M5 0.0001 1180 1453.15 -10.1 - gl+ol+sp EMPA 39.30 12.40 22.40 0.12
Jurewicz et al., 1993 M6 0.0001 1170 1443.15 -10.29 - gl+ol+sp EMPA 40.60 12.60 24.20 0.21
Matzen et al., 2013 25 0.0001 1399 1672.15 QFM-1.7 37% gl+ol EMPA 48.26 10.51 11.55 0.200
Matzen et al., 2013 32R 0.0001 1402 1675.15 QFM-1.7 3% gl+ol EMPA 48.82 10.69 11.51 0.200

Nabelek, 1980 P2-12 0.0001 1267 1540.15 unbuffered - gl+ol EMPA 50 16.5 6.6 0.13
Nabelek, 1980 P4-16 0.0001 1267 1540.15 unbuffered - gl+ol EMPA 50 16.1 7.44 0.11
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sample #

38
39
40
41
42
47
48
50
53
54
56

SA3091-1275
SA3091-1225
Comp 2, 1400
Comp 2, 1350
Comp 2, 1300
Comp 3, 1400
Comp 3, 1350
Comp 3, 1300

A2
A4
A5
M2
M5
M6
25

32R 
P2-12
P4-16

melt MgO melt CaO melt Na2O melt K2O melt CoO melt NiO melt H2O melt S melt Cu2O melt P2O5 melt Cr2O3 melt TiO2 melt V2O5 melt WO3
melt composition (wt%)

7.44 0.00 0.00 8.73 1.22 0.408
7.62 0.00 0.00 7.07 1.29 0.424
8.87 0.00 0.00 11.48 1.31 0.569
7.93 0.00 0.00 10.54 1.17 0.685
8.38 0.00 0.00 11.00 1.09 0.601
18.09 7.54 1.33 0.26 0.81 0.447 0.31 1.53
18.61 7.59 0.91 0.24 0.60 0.204 0.86 1.58
7.40 10.12 2.26 0.44 1.77 1.334 0.05 2.26
5.62 10.84 2.51 0.55 1.59 1.092 0.07 2.41
7.07 15.11 3.18 0.74 2.94 0.508 0.02 2.84
4.24 8.59 3.74 1.74 2.96 1.154 0.00 2.58
12.60 11.80 0.44 0.00 0.00 0.020 0.23 0.61
10.10 13.50 0.71 0.00 0.00 0.020 0.12 0.67
21.93 9.40 0.00 0.00 0.00 0.432
19.01 10.07 0.00 0.00 0.00 0.344
15.87 11.11 0.00 0.00 0.00 0.250
20.79 11.57 0.00 0.00 0.00 0.332
18.54 12.69 0.00 0.00 0.00 0.266
15.73 11.68 0.00 0.00 0.00 0.198
8.55 10.70 0.00 0.00 0.00 0.320 0.9 0.46
6.10 15.00 0.62 0.00 0.00 0.260 1.37 0.67
6.01 15.50 0.58 0.00 0.00 0.170 1.68 0.7
8.59 10.50 0.05 0.00 0.00 0.280 0.55 0.14 0.51
6.69 14.90 0.66 0.00 0.00 0.220 1.41 0.84
5.90 13.60 0.74 0.00 0.00 0.230 1.35 0.62
18.09 8.32 1.55 0.10 0.081 0.12 0.018 1.44
17.06 8.46 2.09 0.11 0.418 0.12 0 1.44
11.6 12 0.89 0.12 0.027 0.68
11.9 11.9 0.56 0.05 0.030 0.64
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sample #

38
39
40
41
42
47
48
50
53
54
56

SA3091-1275
SA3091-1225
Comp 2, 1400
Comp 2, 1350
Comp 2, 1300
Comp 3, 1400
Comp 3, 1350
Comp 3, 1300

A2
A4
A5
M2
M5
M6
25

32R 
P2-12
P4-16

melt ZnO melt CuO Total olivine SiO2 olivine Al2O3 olivine FeO olivine MnO olivine MgO olivine CaO olivine CoO olivine NiO olivine TiO2 olivine Cr2O3
0.00 0.00 100.00 36.56 0 23.19 1.80 30.65 0 3.41 4.37
0.00 0.00 100.00 36.54 0 24.01 1.76 30.04 0 3.54 4.08
0.00 0.00 100.00 37.62 0 14.49 2.09 36.50 0 3.85 5.40
0.00 0.00 100.00 37.33 0 18.92 1.49 32.67 0 3.19 6.32
0.00 0.00 100.00 37.40 0 19.00 1.54 33.79 0 3.08 5.09

100.00 40.26324893 0.06155468 7.8651541 0.67092878 47.098353 0.3046981 1.33 2.210 0.02 0.18351398
100.00 40.05537581 0.04125823 8.1838478 0.70325925 48.290656 0.2496143 1.02 0.952 0.02 0.492015398
100.00 35.50464764 0.50054239 11.652268 2.5408677 31.159065 0.4384416 5.08 13.105 0.00 0
100.00 35.32928348 0.07278044 13.397984 2.91152972 28.014068 0.4503326 5.39 14.435 0.00 0
100.00 35.89430444 0.13159937 14.346724 3.28297997 32.705532 1.230464 7.43 4.958 0.00 0
100.00 34.31520647 0.0711448 10.903626 2.2026319 25.001094 0.401082 11.37 15.700 0.00 0
99.80 38.70 0.72 14.00 0.27 45.50 0.43 0.16 0.47
99.97 39.50 0.05 15.30 0.18 45.10 0.41 0.23 0.07
99.59 42.89 0.12 0.00 0.00 55.36 0.23 0.00 2.03
98.58 42.75 0.11 0.00 0.00 55.34 0.20 0.00 1.92
98.89 43.15 0.14 0.00 0.00 55.60 0.21 0.00 1.78
99.16 42.09 0.10 0.00 0.00 56.11 0.32 0.00 1.56
99.37 42.45 0.21 0.00 0.00 56.18 0.30 0.00 1.41
98.92 42.86 0.03 0.00 0.00 56.30 0.26 0.00 1.26
99.42 36.40 30.20 0.18 31.60 0.57 0.00 1.58
99.57 35.90 32.20 0.21 29.30 0.87 0.00 2.18

100.00 36.20 32.30 0.23 28.80 1.08 0.00 1.93
99.83 35.60 30.70 0.19 32.10 0.55 0.00 1.51
98.94 35.40 31.60 0.28 29.10 0.88 0.00 1.94

100.05 35.20 33.70 0.28 28.30 0.88 0.00 2.13
100.24 41.07 0.04 9.38 0.140 48.84 0.27 0.408 0.02 0.018
100.92 41.16 0.03 9.68 0.147 47.13 0.26 2.063 0.022 0.018
98.55 40.5 8.66 50.8 0.277
98.73 41.2 9.64 49.5 0.308

olivine composition (wt%)
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sample #

38
39
40
41
42
47
48
50
53
54
56

SA3091-1275
SA3091-1225
Comp 2, 1400
Comp 2, 1350
Comp 2, 1300
Comp 3, 1400
Comp 3, 1350
Comp 3, 1300

A2
A4
A5
M2
M5
M6
25

32R 
P2-12
P4-16

olivine Na2O olivine K2O olivine WO3 olivine V2O5 olivine ZnO olivine CuO olivine P2O5 Total Mg#
0.03 0.00 0.00 100.00 70.2
0.03 0.00 0.00 100.00 69.0
0.05 0.00 0.00 100.00 81.8
0.07 0.00 0.00 100.00 75.5
0.10 0.00 0.00 100.00 76.0

0 0 100.00 91.4
0 0 100.00 91.3
0 0.01712659 100.00 82.7
0 0 100.00 78.8
0 0.01736799 100.00 80.3
0 0.03286298 100.00 80.3

0.02 100.27
0.03 100.87

100.64 100.0
100.32 100.0
100.88 100.0
100.18 100.0
100.54 100.0
100.71 100.0
100.53 65.1
100.66 61.9
100.54 61.4
100.65 65.1
99.20 62.1

100.49 60.0
100.19 90.3
100.51 89.7
100.24 91.3
100.65 90.2

olivine composition (wt%)
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Figure A1 Plots of temperature residuals for the 13 DNi models from the 
literature (Table II-1) on the 123 experiments (Table A2).  
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Figure A2 Plots of temperature residuals for the 8 recalibrated DNi models (A-H 
in Table II-2) with lnDNi as dependent variable.  

 253 

Appendix II-D Plots of temperature residuals for the 8 recalibrated DNi models (Table 
II-2) with lnDNi as dependent variable.  
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Pu et al.; American Mineralogist, Apr. 2017
Appendix D Plots of temperature residuals for the 8 recalibrated DNi models (Table 2) with lnDNi as dependent variable.
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Table A3 The average residual for eight model equations (same as Table II-2) 
calibrated on 123 experiments in Table A2, but 10000/T(K) is the dependent 
variable in all cases. 

 

Model A is based on the Li and Ripley (2010) model. 
Model B is based on Eqn. 2c in Putirka et al. (2011). 
Model C is based on Eqn. 2b in Putirka et al. (2011) and the SiO2 equation in Agee 
and Walker (1990). 
Model D is based on the Wang and Gaetani (2008) model. 
Model E is based on the Matzen et al. (2013) model. 
Model F is based on the mole% model in Leeman and Lundstrom (1978) and the 
model in Arndt (1977). 
Model G is based on Eqn. 2a in Putirka et al. (2011), the wt% model in Leeman and 
Lundstrom (1978); and the models in Keleman et al. (1998), Hart and Davis, (1978). 
Model H is based on the MgO equation in Agee and Walker (1990). 
*The average residuals are for T, whereas the dependent variable was 10000/T for 
all models, which is why the average residual is not 0 in all cases. 

 
 
 
 
 
 
  

Pu et al.; American Mineralogist, Apr. 2017 
Appendix E  The average residual for eight model equations (same as Table 2) calibrated on 123 experiments in Appendix B, 
but 10000/T(K) is the dependent variable in all cases. 

Model A is based on the Li and Ripley (2010) model. 
Model B is based on Eqn. 2c in Putirka et al. (2011). 
Model C is based on Eqn. 2b in Putirka et al. (2011) and the SiO2 equation in Agee and Walker (1990). 
Model D is based on the Wang and Gaetani (2008) model. 
Model E is based on the Matzen et al. (2013) model. 
Model F is based on the mole% model in Leeman and Lundstrom (1978) and the model in Arndt (1977). 
Model G is based on Eqn. 2a in Putirka et al. (2011), the wt% model in Leeman and Lundstrom (1978); and the models in Keleman et 
al. (1998), Hart and Davis, (1978). 
Model H is based on the MgO equation in Agee and Walker (1990). 

Studies Equations 
Average 

Tcalc - Texpt 
(with 1σ) 

R2 

Model 
A 

10000 T K = 1.013 ±0.027 ∗ lnD!"
!"#$ !"# wt% + 0.659 ±0.037

∗ (!!"#
!"# +  !!"#

!"# +  !!"#
!"# + !!"#

!"# +  !!"#
!"# +  !!"#

!"# ) !!"#!
!"# + 4.432 (±0.044) 

0 ± 29 ˚C 0.929 

Model  
B 

10000 T K = 0.540 ±0.064 ∗ lnD!"
!"#$ !"# wt% − 0.0248 ±0.0021 ∗ Si!!!"# !"%

− 0.0104 ±0.0039 ∗  MgO!"# !"%  + 6.598 (±0.144) 0 ± 31 ˚C 0.925 

Model 
C 

10000 T K =  0.702 ±0.020 ∗ lnD!"
!"#$ !"# wt% − 0.0281 (±0.0017) ∗ Si!!!"#(!"%)

+ 6.304 ±0.095  
0 ± 32 ˚C 0.920 

Model 
D 

10000 T K = 0.294 ±0.058 ∗ ln !"# ! + 0.880 (±0.052) ∗ lnD!"!"#$ !"# wt% %
+ 4.459 (±0.106) -2 ± 49 ˚C 0.788 

Model 
E 10000 T K =  0.435 ±0.021 ∗ (lnD!"

!"#$ !"# mol% + lnD!"
!"#$ !"#$ mol% ) + 4.961 (±0.059) -2 ± 51 ˚C 0.776 

Model 
F 10000 T K = 0.708 ±0.038 ∗ lnD!"

!"#$ !"# mole% + 4.939 (0.066) -2 ± 54˚C 0.716 

Model 
G 10000 T K = 0.671 ±0.036 ∗ lnD!"

!"#$ !"# wt% + 4.892 (±0.068) -2 ± 54˚C 0.789 

Model 
H 

10000 T K =  0.0341 ±0.0098 ∗ D!"
!"#$ !"# wt% + 5.175 ±0.779 !"#!"# !"%

+ 5.454 (0.046) -3 ± 63˚C 0.701 
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Figure A3 Plots of temperature residuals for the 8 recalibrated DNi models with 
10000/T(K) as dependent variable.  
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Appendix II-F Plots of temperature residuals for the 8 recalibrated DNi models with 
10000/T(K) as dependent variable.  
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Figure A4 Plots of residuals for the Beattie (1993) and Putirka et al. (2007) Mg-
thermometers applied to the 123 experiments in Table A2. 
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Appendix II-G Plots of residuals for the Beattie (1993) and Putirka et al. (2007) Mg-
thermometers applied to the 123 experiments in Appendix II-B.  
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Appendix G  Plots of residuals for the Beattie (1993) and Putirka et al. (2007) Mg-thermometers applied to the 123 experiments 
in Appendix B.
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Table A4 TVF olivine compositions
CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T20-MgHunt-240.8 0.04 10.4 0.15 47.5 0.13 0.05 0.50 99.6 89.1
UR-46-NiOl-T3-MgHunt41.6 0.06 10.5 0.17 47.8 0.11 0.05 0.48 100.8 89.0
UR-46-NiOl-T20-MgHunt-240.9 0.04 10.6 0.15 47.8 0.13 0.03 0.47 100.2 88.9
UR-46-NiOl-T140.9 0.02 10.6 0.10 47.5 0.12 0.06 0.50 99.7 88.9
UR-46-NiOl-T10-MgHunt41.2 0.04 10.5 0.21 47.4 0.13 0.05 0.46 100.0 88.9
UR-46-NiOl-T2041.0 0.06 10.6 0.15 47.5 0.12 0.04 0.51 100.0 88.9
UR-46-NiOl-T2040.8 0.03 10.6 0.17 47.5 0.13 0.07 0.48 99.8 88.9
UR-46-NiOl-T341.0 0.03 10.7 0.16 48.1 0.13 n.d. 0.46 100.7 88.9
UR-46-NiOl-T1-MgHunt40.9 0.03 10.6 0.13 47.6 0.13 0.04 0.52 100.0 88.9
UR-46-NiOl-T20-MgHunt-140.3 0.55 10.7 0.13 47.7 0.14 0.04 0.45 99.9 88.9
UR-46-NiOl-T1041.4 0.04 10.6 0.09 47.6 0.12 0.04 0.46 100.4 88.8
UR-46-NiOl-T10-MgHunt41.1 0.05 10.6 0.19 47.3 0.13 0.07 0.49 100.0 88.8
UR-46-NiOl-T1-MgHunt41.1 0.03 10.7 0.15 47.7 0.13 0.06 0.49 100.4 88.8
UR-46-NiOl-T1-MgHunt41.0 0.04 10.7 0.12 47.5 0.12 0.06 0.49 100.1 88.8
UR-46-NiOl-T141.0 0.04 10.6 0.21 47.4 0.13 0.05 0.52 100.0 88.8
UR-46-NiOl-T10-MgHunt41.1 0.03 10.7 0.17 47.5 0.13 n.d. 0.48 100.2 88.8
UR-46-NiOl-T2041.1 0.02 10.7 0.13 47.5 0.13 0.03 0.51 100.0 88.8
UR-46-NiOl-T3-MgHunt40.9 0.04 10.7 0.12 47.7 0.12 0.05 0.49 100.2 88.8
UR-46-NiOl-T10-MgHunt41.2 0.03 10.7 0.13 47.6 0.13 0.06 0.56 100.4 88.8
UR-46-NiOl-T20-MgHunt-241.0 0.05 10.7 0.15 47.5 0.12 0.04 0.49 100.0 88.8
UR-46-NiOl-T1-MgHunt41.1 0.05 10.7 0.12 47.8 0.13 0.06 0.51 100.5 88.8
UR-46-NiOl-T1041.4 0.03 10.7 0.12 47.6 0.13 0.06 0.47 100.5 88.8
UR-46-NiOl-T141.0 0.04 10.7 0.21 47.5 0.12 0.04 0.48 100.0 88.8
UR-46-NiOl-T341.4 0.09 10.7 0.08 47.5 0.14 0.04 0.47 100.4 88.8
UR-46-NiOl-T841.0 0.03 10.6 0.16 47.2 0.12 0.07 0.49 99.7 88.8
UR-46-NiOl-T441.0 0.03 10.7 0.17 47.5 0.13 0.05 0.46 100.0 88.8
UR-46-NiOl-T20-MgHunt-140.7 0.04 10.7 0.12 47.4 0.12 0.05 0.46 99.6 88.8
UR-46-NiOl-T1-MgHunt40.9 0.03 10.7 0.10 47.6 0.12 0.07 0.49 100.1 88.8
UR-46-NiOl-T20-MgHunt-241.0 0.03 10.7 0.18 47.4 0.12 0.06 0.49 100.0 88.7
UR-46-NiOl-T1041.3 0.04 10.8 0.17 47.7 0.12 0.06 0.46 100.6 88.7
UR-46-NiOl-T341.0 0.03 10.7 0.12 47.3 0.12 0.06 0.47 99.8 88.7
UR-46-NiOl-T1-MgHunt40.6 0.03 10.8 0.22 47.6 0.12 0.07 0.50 99.9 88.7
UR-46-NiOl-T2041.0 0.04 10.8 0.19 47.7 0.11 0.06 0.47 100.3 88.7
UR-46-NiOl-T140.5 0.06 10.7 0.14 47.1 0.13 0.05 0.51 99.2 88.7
UR-46-NiOl-T2041.1 0.04 10.8 0.21 47.5 0.13 0.05 0.49 100.3 88.7
UR-46-NiOl-T20-MgHunt-140.9 0.02 10.8 0.13 47.5 0.13 0.05 0.49 100.1 88.7
UR-46-NiOl-T20-MgHunt-240.9 0.04 10.8 0.23 47.6 0.14 0.06 0.48 100.2 88.7
UR-46-NiOl-T441.3 0.03 10.8 0.08 47.9 0.13 0.05 0.50 100.8 88.7
UR-46-NiOl-T10-MgHunt41.2 0.02 10.8 0.17 47.5 0.11 n.d. 0.49 100.3 88.7
UR-46-NiOl-T10-MgHunt41.2 0.04 10.8 0.16 47.6 0.12 0.05 0.51 100.5 88.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T10-MgHunt41.2 0.03 10.8 0.11 47.5 0.12 0.06 0.49 100.2 88.7
UR-46-NiOl-T340.9 0.04 10.8 0.19 47.4 0.13 0.05 0.44 99.9 88.7
UR-46-NiOl-T20-MgHunt-240.6 0.03 10.8 0.17 47.4 0.12 0.08 0.48 99.7 88.7
UR-46-NiOl-T1041.2 0.04 10.8 0.10 47.3 0.14 0.06 0.48 100.1 88.7
UR-46-NiOl-T10-MgHunt41.1 0.05 10.8 0.13 47.7 0.13 0.04 0.48 100.5 88.7
UR-46-NiOl-T10-MgHunt41.2 0.04 10.8 0.14 47.6 0.13 0.05 0.46 100.4 88.7
UR-46-NiOl-T10-MgHunt41.0 0.03 10.8 0.16 47.5 0.12 0.05 0.51 100.1 88.7
UR-46-NiOl-T141.1 0.03 10.7 0.16 47.2 0.11 0.04 0.48 99.8 88.7
UR-46-NiOl-T10-MgHunt41.1 0.03 10.8 0.16 47.5 0.13 0.05 0.48 100.3 88.7
UR-46-NiOl-T20-MgHunt-140.8 0.03 10.8 0.12 47.5 0.13 0.05 0.51 100.0 88.7
UR-46-NiOl-T841.0 0.03 10.8 0.17 47.4 0.13 0.04 0.49 100.1 88.7
UR-46-NiOl-T1041.3 0.03 10.8 0.12 47.6 0.13 0.05 0.50 100.6 88.7
UR-46-NiOl-T2041.0 0.02 10.8 0.16 47.6 0.12 0.04 0.49 100.3 88.7
UR-46-NiOl-T10-MgHunt41.4 0.03 10.8 0.17 47.5 0.13 0.05 0.46 100.6 88.7
UR-46-NiOl-T341.0 n.d. 10.8 0.08 47.5 0.13 0.04 0.49 100.1 88.7
UR-46-NiOl-T1-MgHunt40.7 0.04 10.8 0.09 47.3 0.12 0.06 0.52 99.7 88.7
UR-46-NiOl-T240.9 0.04 10.9 0.12 47.7 0.12 n.d. 0.51 100.3 88.6
UR-46-NiOl-T1341.2 0.05 10.9 0.16 47.6 0.12 n.d. 0.50 100.6 88.6
UR-46-NiOl-T340.6 0.04 10.7 0.12 47.1 0.13 0.05 0.46 99.3 88.6
UR-46-NiOl-T10-MgHunt41.2 0.05 10.9 0.17 47.5 0.14 0.04 0.50 100.5 88.6
UR-46-NiOl-T10-MgHunt41.2 0.04 10.9 0.13 47.6 0.12 0.06 0.51 100.5 88.6
UR-46-NiOl-T1-MgHunt40.9 0.02 10.8 0.14 47.3 0.14 n.d. 0.46 99.8 88.6
UR-46-NiOl-T10-MgHunt41.1 0.04 10.9 0.13 47.6 0.12 0.04 0.48 100.3 88.6
UR-46-NiOl-T2041.3 0.05 10.9 0.14 47.7 0.12 0.05 0.49 100.7 88.6
UR-46-NiOl-T10-MgHunt41.0 0.03 10.9 0.14 47.5 0.11 0.04 0.48 100.2 88.6
UR-46-NiOl-T20-MgHunt-140.8 0.04 10.8 0.13 47.4 0.14 0.03 0.45 99.9 88.6
UR-46-NiOl-T20-MgHunt-141.4 0.04 10.9 0.16 47.7 0.13 0.05 0.52 100.9 88.6
UR-46-NiOl-T10-MgHunt41.1 0.04 10.9 0.10 47.5 0.14 0.04 0.49 100.2 88.6
UR-46-NiOl-T2041.0 0.04 10.9 0.13 47.6 0.13 0.05 0.49 100.3 88.6
UR-46-NiOl-T1341.4 0.04 10.9 0.17 47.5 0.12 0.04 0.49 100.6 88.6
UR-46-NiOl-T10-MgHunt41.1 0.02 10.9 0.14 47.7 0.12 0.04 0.51 100.5 88.6
UR-46-NiOl-T10-MgHunt41.1 0.03 10.9 0.16 47.4 0.13 0.04 0.44 100.2 88.6
UR-46-NiOl-T20-MgHunt-140.9 0.04 10.9 0.15 47.5 0.13 0.04 0.43 100.0 88.6
UR-46-NiOl-T20-MgHunt-140.9 0.03 10.9 0.14 47.5 0.12 0.04 0.50 100.1 88.6
UR-46-NiOl-T2041.2 0.04 10.9 0.16 47.6 0.13 0.04 0.52 100.6 88.6
UR-46-NiOl-T2041.0 0.02 10.9 0.13 47.4 0.13 0.04 0.47 100.1 88.6
UR-46-NiOl-T20-MgHunt-141.1 0.02 10.9 0.12 47.6 0.12 0.07 0.50 100.5 88.6
UR-46-NiOl-T2041.2 0.02 10.9 0.18 47.7 0.13 0.06 0.51 100.7 88.6
UR-46-NiOl-T1041.3 0.02 10.9 0.07 47.6 0.14 n.d. 0.49 100.5 88.6
UR-46-NiOl-T1041.3 0.03 10.9 0.17 47.6 0.11 0.05 0.46 100.6 88.6
UR-46-NiOl-T3-MgHunt40.9 0.03 10.9 0.16 47.3 0.13 n.d. 0.48 99.9 88.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T20-MgHunt-241.2 0.02 11.0 0.14 47.8 0.12 0.05 0.47 100.8 88.6
UR-46-NiOl-T340.8 0.04 10.8 0.12 47.1 0.13 0.06 0.43 99.4 88.6
UR-46-NiOl-T1041.3 0.03 11.0 0.15 47.7 0.12 0.04 0.51 100.8 88.6
UR-46-NiOl-T340.9 0.05 10.8 0.18 47.1 0.13 n.d. 0.44 99.5 88.6
UR-46-NiOl-T141.0 0.04 10.9 0.23 47.2 0.13 0.07 0.51 100.1 88.6
UR-46-NiOl-T2040.8 0.14 10.9 0.11 47.4 0.15 0.05 0.49 100.1 88.6
UR-46-NiOl-T10-MgHunt41.1 0.05 10.9 0.20 47.3 0.13 0.06 0.46 100.2 88.6
UR-46-NiOl-T3-MgHunt40.7 0.02 10.8 0.16 46.9 0.13 0.03 0.44 99.1 88.6
UR-46-NiOl-T440.9 0.03 10.9 0.15 47.4 0.11 0.06 0.48 100.1 88.6
UR-46-NiOl-T441.1 0.03 11.0 0.13 47.8 0.12 0.04 0.47 100.7 88.6
UR-46-NiOl-T1341.1 0.04 11.0 0.10 47.6 0.12 0.03 0.47 100.4 88.5
UR-46-NiOl-T1341.3 0.37 10.9 0.16 47.1 0.13 0.04 0.49 100.4 88.5
UR-46-NiOl-T340.6 0.04 10.9 0.17 47.2 0.13 0.04 0.47 99.6 88.5
UR-46-NiOl-T140.8 0.03 10.9 0.11 47.2 0.13 0.05 0.48 99.7 88.5
UR-46-NiOl-T1341.1 0.03 11.0 0.20 47.4 0.13 0.05 0.46 100.4 88.5
UR-46-NiOl-T841.0 0.03 11.0 0.16 47.4 0.11 0.05 0.50 100.2 88.5
UR-46-NiOl-T20-MgHunt-241.0 0.03 11.0 0.11 47.6 0.13 0.05 0.50 100.3 88.5
UR-46-NiOl-T1-MgHunt41.0 0.01 10.9 0.15 47.4 0.13 0.08 0.46 100.1 88.5
UR-46-NiOl-T10-MgHunt40.9 0.03 11.0 0.14 47.5 0.11 0.03 0.48 100.2 88.5
UR-46-NiOl-T3-MgHunt40.5 0.03 11.0 n.d. 47.4 0.12 0.06 0.46 99.6 88.5
UR-46-NiOl-T10-MgHunt41.1 0.05 10.9 0.16 47.3 0.12 0.03 0.49 100.2 88.5
UR-46-NiOl-T3-MgHunt40.9 0.04 11.0 0.18 47.4 0.13 0.05 0.48 100.0 88.5
UR-46-NiOl-T1341.3 0.06 11.0 0.23 47.5 0.12 0.05 0.46 100.7 88.5
UR-46-NiOl-T10-MgHunt41.2 0.04 11.0 0.13 47.6 0.12 0.04 0.49 100.6 88.5
UR-46-NiOl-T10-MgHunt41.0 0.04 11.0 0.13 47.6 0.13 0.04 0.50 100.5 88.5
UR-46-NiOl-T640.9 0.03 11.0 0.09 47.3 0.13 0.08 0.45 100.1 88.5
UR-46-NiOl-T141.0 0.04 11.0 0.17 47.2 0.14 0.06 0.50 100.0 88.5
UR-46-NiOl-T10-MgHunt41.2 0.03 11.1 0.16 47.6 0.13 0.05 0.49 100.8 88.5
UR-46-NiOl-T341.5 0.04 11.0 0.16 47.2 0.13 0.05 0.43 100.5 88.5
UR-46-NiOl-T640.9 0.03 11.0 0.13 47.3 0.13 0.07 0.45 100.0 88.4
UR-46-NiOl-T10-MgHunt41.1 0.04 11.1 0.18 47.5 0.11 0.06 0.49 100.6 88.4
UR-46-NiOl-T3-MgHunt40.9 0.03 11.0 0.15 47.2 0.13 0.04 0.49 99.9 88.4
UR-46-NiOl-T10-MgHunt40.9 0.02 11.0 0.12 47.4 0.14 0.03 0.48 100.2 88.4
UR-46-NiOl-T19-1040.6 0.04 11.0 0.13 47.2 0.14 0.03 0.51 99.7 88.4
UR-46-NiOl-T1041.3 0.04 11.1 0.18 47.5 0.12 n.d. 0.50 100.7 88.4
UR-46-NiOl-T3-MgHunt40.8 0.05 10.9 0.15 46.9 0.17 0.06 0.48 99.6 88.4
UR-46-NiOl-T3-MgHunt40.6 0.04 11.0 0.14 47.1 0.13 n.d. 0.44 99.4 88.4
UR-46-NiOl-T640.9 0.03 11.1 0.20 47.3 0.13 0.10 0.43 100.1 88.4
UR-46-NiOl-T340.8 0.03 11.1 0.13 47.4 0.12 0.04 0.51 100.1 88.4
UR-46-NiOl-T3-MgHunt40.9 0.02 11.1 0.21 47.7 0.13 0.06 0.43 100.5 88.4
UR-46-NiOl-T10-MgHunt41.2 0.04 11.1 0.16 47.5 0.12 n.d. 0.46 100.6 88.4
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T10-MgHunt41.2 0.04 11.1 0.20 47.4 0.13 0.04 0.48 100.5 88.4
UR-46-NiOl-T1-MgHunt41.0 0.04 11.1 0.19 47.5 0.12 0.04 0.49 100.5 88.4
UR-46-NiOl-T10-MgHunt41.1 0.04 11.1 0.18 47.5 0.12 0.05 0.49 100.5 88.4
UR-46-NiOl-T1141.3 0.02 11.1 0.22 47.7 0.13 0.04 0.43 101.0 88.4
UR-46-NiOl-T19-1140.5 0.05 11.0 0.13 47.1 0.12 0.04 0.45 99.4 88.4
UR-46-NiOl-T10-MgHunt41.1 0.03 11.2 0.13 47.7 0.12 0.06 0.51 100.8 88.4
UR-46-NiOl-T841.0 0.03 11.1 0.16 47.6 0.12 0.04 0.48 100.5 88.4
UR-46-NiOl-T341.4 0.05 11.0 0.15 47.1 0.13 0.07 0.48 100.4 88.4
UR-46-NiOl-T340.8 0.02 11.1 0.13 47.3 0.13 0.06 0.52 100.0 88.4
UR-46-NiOl-T340.8 0.05 11.2 0.17 47.7 0.12 0.05 0.45 100.5 88.4
UR-46-NiOl-T1840.7 0.02 11.0 0.14 46.8 0.12 0.04 0.43 99.2 88.4
UR-46-NiOl-T1441.0 0.03 11.0 0.21 47.1 0.12 0.04 0.42 99.9 88.4
UR-46-NiOl-T340.8 0.04 11.1 0.18 47.2 0.13 0.03 0.42 99.8 88.4
UR-46-NiOl-T241.0 0.02 11.1 0.15 47.2 0.13 0.05 0.42 100.1 88.4
UR-46-NiOl-T840.8 0.04 11.1 0.17 47.3 0.12 0.04 0.48 100.1 88.4
UR-46-NiOl-T10-MgHunt41.2 0.02 11.1 0.11 47.5 0.14 0.04 0.48 100.7 88.4
UR-46-NiOl-T20-MgHunt-140.9 0.02 11.1 0.15 47.5 0.13 0.04 0.48 100.3 88.4
UR-46-NiOl-T19-1440.8 0.04 11.1 0.14 47.2 0.12 0.05 0.49 99.8 88.4
UR-46-NiOl-T10-MgHunt41.1 0.02 11.2 0.13 47.7 0.11 0.05 0.48 100.8 88.4
UR-46-NiOl-T1341.1 0.04 11.1 0.09 47.4 0.13 n.d. 0.50 100.4 88.4
UR-46-NiOl-T640.9 0.03 11.1 0.20 47.2 0.12 0.08 0.47 100.1 88.4
UR-46-NiOl-T640.9 0.04 11.2 0.17 47.5 0.13 0.05 0.44 100.3 88.3
UR-46-NiOl-T241.1 0.03 11.2 0.21 47.8 0.12 0.04 0.44 101.0 88.3
UR-46-NiOl-T10-MgHunt41.1 0.03 11.2 0.12 47.5 0.13 n.d. 0.46 100.5 88.3
UR-46-NiOl-T3-MgHunt40.9 0.03 11.1 0.12 47.2 0.12 0.05 0.45 100.0 88.3
UR-46-NiOl-T340.7 0.03 11.1 0.17 47.3 0.12 n.d. 0.44 99.9 88.3
UR-46-NiOl-T440.9 0.02 11.2 0.14 47.4 0.13 0.07 0.43 100.3 88.3
UR-46-NiOl-T740.7 0.05 11.1 0.12 47.2 0.13 n.d. 0.42 99.7 88.3
UR-46-NiOl-T440.9 0.03 11.2 0.17 47.4 0.13 n.d. 0.48 100.4 88.3
UR-46-NiOl-T141.0 0.02 11.1 0.17 47.0 0.12 0.09 0.42 99.9 88.3
UR-46-NiOl-T1440.6 0.03 11.0 0.12 46.6 0.14 0.05 0.45 99.0 88.3
UR-46-NiOl-T1840.4 0.21 11.2 0.18 47.5 0.14 n.d. 0.44 100.1 88.3
UR-46-NiOl-T20-MgHunt-140.9 0.04 11.2 0.14 47.2 0.12 0.03 0.46 100.1 88.3
UR-46-NiOl-T10-MgHunt41.0 0.03 11.2 0.14 47.3 0.12 0.05 0.43 100.2 88.3
UR-46-NiOl-T440.9 0.03 11.2 0.16 47.4 0.11 0.04 0.47 100.4 88.3
UR-46-NiOl-T1840.9 0.03 11.1 0.18 46.7 0.14 0.05 0.40 99.5 88.3
UR-46-NiOl-T341.2 0.03 11.2 0.13 47.4 0.13 0.04 0.47 100.5 88.3
UR-46-NiOl-T2040.7 0.20 11.1 0.18 46.9 0.15 0.24 0.43 99.9 88.3
UR-46-NiOl-T1341.2 0.03 11.2 0.20 47.2 0.13 n.d. 0.46 100.5 88.3
UR-46-NiOl-T240.8 0.03 11.2 0.15 47.4 0.11 0.03 0.49 100.2 88.3
UR-46-NiOl-T440.9 0.04 11.1 0.16 46.8 0.14 0.05 0.42 99.6 88.3
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T740.4 0.06 11.1 0.13 46.8 0.13 0.09 0.43 99.2 88.3
UR-46-NiOl-T240.8 0.04 11.2 0.17 47.1 0.12 0.04 0.49 99.9 88.2
UR-46-NiOl-T840.8 0.02 11.2 0.11 47.2 0.12 n.d. 0.42 99.9 88.2
UR-46-NiOl-T840.9 0.04 11.2 0.14 47.2 0.11 n.d. 0.41 100.0 88.2
UR-46-NiOl-T1341.1 0.04 11.3 0.16 47.6 0.13 0.05 0.50 101.0 88.2
UR-46-NiOl-T741.0 0.02 11.2 0.19 47.1 0.13 0.07 0.38 100.1 88.2
UR-46-NiOl-T441.1 0.02 11.2 0.19 47.1 0.14 0.05 0.44 100.2 88.2
UR-46-NiOl-T1441.0 0.02 11.2 0.18 46.9 0.13 n.d. 0.38 99.9 88.2
UR-46-NiOl-T740.8 0.02 11.2 0.16 47.0 0.13 0.04 0.47 99.9 88.2
UR-46-NiOl-T3-MgHunt40.3 0.02 11.2 0.14 47.1 0.13 0.05 0.43 99.4 88.2
UR-46-NiOl-T441.1 0.04 11.3 0.15 47.5 0.14 0.04 0.41 100.7 88.2
UR-46-NiOl-T740.7 0.02 11.3 0.16 47.2 0.13 0.07 0.43 99.9 88.2
UR-46-NiOl-T2041.0 0.03 11.3 0.14 47.3 0.13 n.d. 0.46 100.4 88.2
UR-46-NiOl-T10-MgHunt41.2 0.04 11.4 0.16 47.5 0.13 0.04 0.48 100.9 88.2
UR-46-NiOl-T19-741.0 0.03 11.3 0.19 47.2 0.12 0.17 0.48 100.5 88.1
UR-46-NiOl-T1041.0 0.02 11.3 0.14 47.3 0.13 0.05 0.41 100.4 88.1
UR-46-NiOl-T19-940.5 0.06 11.3 0.18 47.2 0.14 0.05 0.44 99.8 88.1
UR-46-NiOl-T940.7 0.03 11.3 0.16 47.0 0.12 n.d. 0.39 99.7 88.1
UR-46-NiOl-T1241.0 0.04 11.2 0.12 46.8 0.13 n.d. 0.43 99.7 88.1
UR-46-NiOl-T1041.1 0.03 11.4 0.15 47.3 0.12 0.04 0.46 100.6 88.1
UR-46-NiOl-T1241.0 0.02 11.3 0.23 46.8 0.11 n.d. 0.39 99.9 88.1
UR-46-NiOl-T1341.2 0.04 11.4 0.11 47.3 0.13 0.03 0.41 100.6 88.1
UR-46-NiOl-T641.0 0.03 11.4 0.18 47.3 0.13 0.07 0.47 100.6 88.1
UR-46-NiOl-T1341.0 0.03 11.4 0.10 47.1 0.13 0.05 0.43 100.2 88.1
UR-46-NiOl-T19-1640.9 0.03 11.4 0.18 47.2 0.13 0.08 0.43 100.3 88.1
UR-46-NiOl-T1341.2 0.04 11.4 0.17 47.3 0.13 0.03 0.45 100.8 88.0
UR-46-NiOl-T341.0 0.04 11.4 0.21 47.2 0.14 0.07 0.42 100.5 88.0
UR-46-NiOl-T740.8 0.02 11.4 0.17 47.2 0.14 0.04 0.42 100.2 88.0
UR-46-NiOl-T641.0 0.03 11.5 0.23 47.2 0.12 0.05 0.40 100.5 88.0
UR-46-NiOl-T2041.4 0.05 11.4 0.18 46.8 0.13 0.05 0.37 100.4 88.0
UR-46-NiOl-T241.0 0.04 11.5 0.14 47.2 0.13 0.05 0.45 100.5 88.0
UR-46-NiOl-T940.8 0.04 11.4 0.19 46.9 0.13 0.03 0.38 99.9 88.0
UR-46-NiOl-T19-840.6 0.04 11.3 0.13 46.6 0.13 0.05 0.43 99.3 88.0
UR-46-NiOl-T1241.0 0.02 11.5 0.21 47.2 0.14 0.06 0.43 100.6 88.0
UR-46-NiOl-T1041.2 0.03 11.5 0.16 47.0 0.13 0.05 0.37 100.4 88.0
UR-46-NiOl-T840.8 0.03 11.5 0.20 47.1 0.12 0.05 0.40 100.2 88.0
UR-46-NiOl-T1341.1 0.06 11.6 0.15 47.4 0.16 n.d. 0.40 100.9 88.0
UR-46-NiOl-T1241.2 0.03 11.5 0.13 47.1 0.15 0.04 0.39 100.5 88.0
UR-46-NiOl-T840.9 0.03 11.5 0.15 47.1 0.12 0.04 0.41 100.3 88.0
UR-46-NiOl-T341.1 0.03 11.5 0.18 47.1 0.12 0.03 0.36 100.4 87.9
UR-46-NiOl-T840.8 0.03 11.4 0.22 46.7 0.13 n.d. 0.34 99.7 87.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T3-MgHunt40.7 0.03 11.5 0.11 47.1 0.14 n.d. 0.42 100.0 87.9
UR-46-NiOl-T19-1340.6 0.03 11.5 0.15 46.7 0.13 0.06 0.44 99.5 87.9
UR-46-NiOl-T941.0 0.03 11.5 0.15 47.0 0.12 n.d. 0.40 100.2 87.9
UR-46-NiOl-T340.9 0.03 11.5 0.15 46.8 0.12 0.04 0.34 99.9 87.9
UR-46-NiOl-T740.7 0.02 11.5 0.17 47.0 0.14 0.03 0.40 100.0 87.9
UR-46-NiOl-T740.5 0.03 11.6 0.11 47.0 0.13 0.05 0.39 99.8 87.9
UR-46-NiOl-T1740.6 0.03 11.5 0.17 46.8 0.13 0.05 0.36 99.6 87.9
UR-46-NiOl-T640.8 0.03 11.6 0.18 47.1 0.12 0.15 0.39 100.4 87.9
UR-46-NiOl-T1440.7 0.04 11.5 0.19 46.8 0.15 0.04 0.37 99.9 87.9
UR-46-NiOl-T240.8 0.04 11.7 0.13 47.3 0.12 0.05 0.41 100.5 87.9
UR-46-NiOl-T19-1541.0 0.08 11.5 0.24 46.5 0.13 0.05 0.46 99.9 87.9
UR-46-NiOl-T440.6 0.03 11.6 0.19 47.2 0.14 0.06 0.38 100.3 87.8
UR-46-NiOl-T240.7 0.03 11.6 0.17 47.2 0.13 0.03 0.42 100.3 87.8
UR-46-NiOl-T1441.3 0.04 11.7 0.15 47.2 0.13 0.07 0.42 100.9 87.8
UR-46-NiOl-T840.8 0.03 11.6 0.19 47.0 0.12 0.05 0.39 100.1 87.8
UR-46-NiOl-T1241.0 0.02 11.6 0.13 47.1 0.14 0.06 0.38 100.4 87.8
UR-46-NiOl-T1740.7 0.14 11.4 0.21 46.3 0.15 0.05 0.37 99.3 87.8
UR-46-NiOl-T1440.8 0.05 11.5 0.23 46.6 0.13 0.04 0.38 99.8 87.8
UR-46-NiOl-T1840.8 0.02 11.6 0.15 46.9 0.12 0.07 0.39 100.1 87.8
UR-46-NiOl-T1241.2 0.03 11.6 0.11 46.9 0.13 n.d. 0.39 100.4 87.8
UR-46-NiOl-T1341.0 0.03 11.7 0.14 47.1 0.12 0.05 0.36 100.5 87.8
UR-46-NiOl-T640.9 0.02 11.6 0.16 47.0 0.13 0.06 0.38 100.2 87.8
UR-46-NiOl-T1840.8 0.02 11.6 0.16 46.7 0.14 n.d. 0.42 99.8 87.8
UR-46-NiOl-T1241.2 0.15 11.6 0.15 46.9 0.14 0.05 0.37 100.6 87.8
UR-46-NiOl-T19-1840.3 0.04 11.6 0.21 46.7 0.14 0.03 0.44 99.4 87.8
UR-46-NiOl-T440.8 0.04 11.5 0.22 46.3 0.13 0.06 0.32 99.4 87.8
UR-46-NiOl-T1841.0 0.02 11.6 0.10 46.7 0.15 0.07 0.37 100.1 87.7
UR-46-NiOl-T140.8 0.02 11.7 0.13 46.9 0.13 0.04 0.38 100.1 87.7
UR-46-NiOl-T1141.0 0.03 11.7 0.15 46.9 0.13 0.04 0.37 100.4 87.7
UR-46-NiOl-T1440.9 0.03 11.7 0.15 46.9 0.13 0.04 0.38 100.2 87.7
UR-46-NiOl-T1241.0 0.03 11.7 0.15 46.7 0.14 0.04 0.33 100.1 87.7
UR-46-NiOl-T240.7 0.03 11.7 0.21 46.8 0.14 0.04 0.37 100.0 87.7
UR-46-NiOl-T540.8 0.03 11.6 0.15 46.4 0.13 n.d. 0.31 99.4 87.7
UR-46-NiOl-T19-340.7 0.02 11.7 0.20 46.6 0.14 n.d. 0.36 99.8 87.7
UR-46-NiOl-T1240.9 0.03 11.8 0.20 47.1 0.13 n.d. 0.41 100.6 87.7
UR-46-NiOl-T341.0 0.03 11.7 0.19 46.7 0.14 0.05 0.39 100.3 87.6
UR-46-NiOl-T2040.7 0.02 11.8 0.20 46.8 0.14 0.05 0.35 100.0 87.6
UR-46-NiOl-T1740.3 0.04 11.8 0.13 46.7 0.14 0.07 0.36 99.6 87.6
UR-46-NiOl-T340.9 0.03 11.8 0.20 46.7 0.15 n.d. 0.40 100.2 87.6
UR-46-NiOl-T1740.5 0.04 11.7 0.17 46.5 0.14 0.06 0.38 99.5 87.6
UR-46-NiOl-T1140.2 0.37 11.7 0.15 46.2 0.14 0.10 0.42 99.2 87.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T1241.0 0.01 11.9 0.17 47.0 0.13 0.04 0.34 100.6 87.6
UR-46-NiOl-T19-440.1 0.02 11.7 0.15 46.5 0.14 0.05 0.36 99.0 87.6
UR-46-NiOl-T1241.2 0.02 11.8 0.11 46.8 0.14 n.d. 0.36 100.5 87.6
UR-46-NiOl-T641.1 0.01 11.8 0.17 46.7 0.14 0.04 0.35 100.4 87.6
UR-46-NiOl-T1041.1 0.03 11.9 0.19 47.0 0.13 0.05 0.37 100.7 87.6
UR-46-NiOl-T1240.9 0.03 12.0 0.20 47.3 0.13 0.05 0.36 100.9 87.6
UR-46-NiOl-T1740.6 0.02 11.9 0.18 47.0 0.13 n.d. 0.38 100.2 87.6
UR-46-NiOl-T740.7 0.02 11.8 0.11 46.8 0.13 0.04 0.30 99.9 87.6
UR-46-NiOl-T1140.9 0.02 11.9 0.18 46.8 0.13 n.d. 0.35 100.2 87.6
UR-46-NiOl-T341.1 0.05 11.8 0.19 46.5 0.13 n.d. 0.35 100.1 87.5
UR-46-NiOl-T540.9 0.02 11.9 0.21 46.7 0.14 0.05 0.29 100.2 87.5
UR-46-NiOl-T1740.7 0.02 12.0 0.15 47.0 0.12 0.04 0.39 100.4 87.5
UR-46-NiOl-T2040.8 0.03 11.9 0.14 46.8 0.14 n.d. 0.33 100.2 87.5
UR-46-NiOl-T340.9 0.03 11.9 0.16 46.6 0.13 0.05 0.28 100.1 87.5
UR-46-NiOl-T340.7 0.03 11.9 0.15 46.6 0.12 n.d. 0.32 99.9 87.5
UR-46-NiOl-T941.0 0.03 12.0 0.18 46.9 0.17 0.06 0.39 100.7 87.5
UR-46-NiOl-T1341.1 0.03 12.1 0.11 47.2 0.12 0.05 0.37 101.0 87.5
UR-46-NiOl-T840.5 0.04 12.0 0.18 46.7 0.13 0.03 0.42 100.0 87.4
UR-46-NiOl-T841.2 0.04 11.8 0.21 46.1 0.14 0.05 0.40 100.0 87.4
UR-46-NiOl-T1241.0 0.04 12.1 0.11 47.1 0.14 n.d. 0.36 100.9 87.4
UR-46-NiOl-T1740.3 0.02 11.9 0.15 46.6 0.14 0.04 0.31 99.5 87.4
UR-46-NiOl-T740.8 0.02 11.9 0.21 46.6 0.14 0.05 0.33 100.0 87.4
UR-46-NiOl-T1840.9 n.d. 11.9 0.18 46.6 0.13 0.08 0.37 100.1 87.4
UR-46-NiOl-T440.9 0.02 11.9 0.15 46.4 0.14 0.04 0.33 100.0 87.4
UR-46-NiOl-T1740.3 0.01 12.0 0.24 46.9 0.14 0.04 0.34 100.0 87.4
UR-46-NiOl-T1141.2 0.07 12.0 0.22 46.7 0.14 n.d. 0.33 100.7 87.4
UR-46-NiOl-T640.8 0.03 12.0 0.19 46.8 0.13 0.03 0.32 100.4 87.4
UR-46-NiOl-T19-540.6 0.03 11.9 0.16 46.3 0.12 0.04 0.37 99.6 87.4
UR-46-NiOl-T641.0 0.04 12.1 0.16 46.9 0.14 0.05 0.35 100.7 87.4
UR-46-NiOl-T540.8 n.d. 12.0 0.19 46.5 0.13 0.03 0.31 99.9 87.4
UR-46-NiOl-T840.7 0.02 12.0 0.13 46.6 0.15 0.06 0.32 100.0 87.4
UR-46-NiOl-T1740.4 0.04 12.1 0.10 46.8 0.13 0.07 0.30 99.9 87.4
UR-46-NiOl-T1441.0 0.02 12.0 0.20 46.7 0.14 0.04 0.32 100.4 87.4
UR-46-NiOl-T940.9 0.02 12.1 0.19 46.8 0.15 0.04 0.36 100.5 87.4
UR-46-NiOl-T540.8 0.02 12.0 0.16 46.6 0.14 n.d. 0.30 100.1 87.4
UR-46-NiOl-T1341.0 0.04 12.1 0.17 46.8 0.14 0.03 0.40 100.7 87.4
UR-46-NiOl-T1740.4 0.03 12.1 0.16 46.8 0.14 0.04 0.31 100.0 87.3
UR-46-NiOl-T19-1240.6 0.06 12.0 0.19 46.3 0.16 0.05 0.35 99.7 87.3
UR-46-NiOl-T341.0 0.02 11.9 0.15 46.2 0.14 0.05 0.35 99.8 87.3
UR-46-NiOl-T240.6 0.03 12.0 0.20 46.3 0.15 n.d. 0.32 99.6 87.3
UR-46-NiOl-T19-240.5 0.02 12.0 0.20 46.4 0.15 n.d. 0.29 99.5 87.3
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T740.6 0.04 12.0 0.19 46.0 0.15 0.07 0.29 99.3 87.3
UR-46-NiOl-T140.7 0.04 12.1 0.15 46.4 0.14 0.05 0.31 99.8 87.3
UR-46-NiOl-T840.9 0.02 12.1 0.14 46.5 0.14 n.d. 0.30 100.2 87.3
UR-46-NiOl-T1041.1 0.03 12.1 0.17 46.5 0.16 n.d. 0.29 100.3 87.3
UR-46-NiOl-T1740.4 0.02 12.1 0.17 46.3 0.14 0.11 0.26 99.5 87.3
UR-46-NiOl-T341.5 0.03 12.1 0.19 46.4 0.13 n.d. 0.31 100.6 87.3
UR-46-NiOl-T2040.6 0.28 12.2 0.19 46.7 0.15 0.04 0.34 100.5 87.3
UR-46-NiOl-T1341.1 0.03 12.2 0.20 46.8 0.14 n.d. 0.36 100.8 87.2
UR-46-NiOl-T1140.8 0.03 12.2 0.20 46.8 0.14 0.07 0.35 100.6 87.2
UR-46-NiOl-T1840.5 0.03 12.1 0.17 46.3 0.14 0.06 0.32 99.7 87.2
UR-46-NiOl-T1640.8 0.04 12.2 0.21 46.7 0.13 0.06 0.30 100.4 87.2
UR-46-NiOl-T240.7 0.02 12.2 0.18 46.7 0.14 0.04 0.33 100.3 87.2
UR-46-NiOl-T340.6 0.02 12.1 0.17 46.5 0.16 0.04 0.39 100.0 87.2
UR-46-NiOl-T1640.2 0.06 12.1 0.14 46.3 0.14 0.03 0.30 99.2 87.2
UR-46-NiOl-T940.7 0.02 12.2 0.15 46.6 0.15 0.04 0.30 100.2 87.2
UR-46-NiOl-T340.5 0.51 12.0 0.14 45.5 0.19 0.04 0.37 99.2 87.1
UR-46-NiOl-T640.6 0.08 12.2 0.21 46.4 0.16 n.d. 0.31 100.0 87.1
UR-46-NiOl-T1641.0 0.02 12.2 0.13 46.3 0.13 0.06 0.31 100.1 87.1
UR-46-NiOl-T240.6 0.05 12.3 0.16 46.6 0.15 0.06 0.32 100.1 87.1
UR-46-NiOl-T340.7 0.01 12.3 0.21 46.4 0.15 0.03 0.27 100.0 87.1
UR-46-NiOl-T2041.0 0.02 12.4 0.17 46.7 0.14 0.04 0.29 100.7 87.1
UR-46-NiOl-T840.8 0.02 12.4 0.21 46.7 0.14 0.05 0.30 100.6 87.1
UR-46-NiOl-T1341.0 0.03 12.4 0.10 46.6 0.15 n.d. 0.30 100.5 87.1
UR-46-NiOl-T2040.7 0.03 12.4 0.17 46.7 0.15 0.08 0.29 100.6 87.0
UR-46-NiOl-T1240.8 0.02 12.5 0.17 46.9 0.16 0.04 0.27 100.9 87.0
UR-46-NiOl-T640.7 0.01 12.4 0.14 46.5 0.15 n.d. 0.28 100.2 87.0
UR-46-NiOl-T2040.9 0.02 12.3 0.20 46.3 0.15 0.06 0.30 100.3 87.0
UR-46-NiOl-T740.8 0.02 12.3 0.14 46.2 0.14 0.10 0.30 100.0 87.0
UR-46-NiOl-T1140.7 0.04 12.4 0.16 46.2 0.16 0.08 0.31 100.1 87.0
UR-46-NiOl-T540.8 0.03 12.4 0.18 46.5 0.14 0.04 0.31 100.4 87.0
UR-46-NiOl-T1740.4 0.02 12.3 0.14 46.0 0.15 0.06 0.27 99.4 87.0
UR-46-NiOl-T540.8 0.02 12.4 0.20 46.2 0.15 0.04 0.24 100.1 87.0
UR-46-NiOl-T540.3 0.01 12.3 0.20 46.1 0.15 n.d. 0.32 99.5 86.9
UR-46-NiOl-T1640.8 0.02 12.4 0.13 46.4 0.14 0.06 0.30 100.2 86.9
UR-46-NiOl-T1340.7 0.03 12.4 0.17 46.2 0.17 0.03 0.25 100.0 86.9
UR-46-NiOl-T2040.7 0.02 12.5 0.27 46.5 0.16 0.04 0.28 100.5 86.9
UR-46-NiOl-T1440.6 0.03 12.5 0.17 46.3 0.15 n.d. 0.28 100.1 86.8
UR-46-NiOl-T240.2 0.03 12.4 0.18 46.0 0.15 n.d. 0.26 99.3 86.8
UR-46-NiOl-T1140.8 0.04 12.5 0.20 46.3 0.15 n.d. 0.27 100.3 86.8
UR-46-NiOl-T1140.7 0.03 12.5 0.20 46.2 0.14 n.d. 0.29 100.1 86.8
UR-46-NiOl-T1140.8 0.01 12.7 0.20 46.5 0.16 0.23 0.25 100.8 86.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T1540.7 0.02 12.7 0.21 46.5 0.14 0.03 0.29 100.6 86.7
UR-46-NiOl-T340.6 0.03 12.7 0.24 46.6 0.16 n.d. 0.29 100.7 86.7
UR-46-NiOl-T1540.8 0.04 12.7 0.21 46.4 0.15 0.03 0.30 100.5 86.7
UR-46-NiOl-T1540.6 0.03 12.6 0.23 46.3 0.15 n.d. 0.26 100.2 86.7
UR-46-NiOl-T1740.1 0.03 12.6 0.19 46.1 0.17 0.04 0.26 99.6 86.7
UR-46-NiOl-T1241.0 0.02 12.8 0.20 46.5 0.14 0.04 0.25 100.9 86.7
UR-46-NiOl-T1840.7 0.01 12.6 0.19 46.0 0.15 0.04 0.32 100.1 86.7
UR-46-NiOl-T1540.8 0.02 12.7 0.19 46.2 0.14 0.04 0.25 100.4 86.6
UR-46-NiOl-T441.0 0.02 12.7 0.23 46.0 0.15 0.05 0.28 100.4 86.6
UR-46-NiOl-T1440.3 0.02 12.7 0.22 45.9 0.16 n.d. 0.24 99.5 86.6
UR-46-NiOl-T1740.0 0.03 12.8 0.12 46.3 0.16 0.05 0.21 99.7 86.6
UR-46-NiOl-T440.7 0.02 12.8 0.12 46.2 0.15 0.05 0.26 100.2 86.6
UR-46-NiOl-T1640.4 0.02 12.8 0.20 46.0 0.18 0.03 0.24 99.8 86.5
UR-46-NiOl-T1540.6 0.02 12.8 0.19 45.9 0.17 0.04 0.24 99.9 86.5
UR-46-NiOl-T1740.2 0.03 12.8 0.16 45.9 0.15 0.04 0.26 99.5 86.5
UR-46-NiOl-T840.6 0.02 12.8 0.16 46.0 0.14 0.06 0.25 100.1 86.5
UR-46-NiOl-T1140.7 0.02 12.9 0.16 46.1 0.14 n.d. 0.29 100.4 86.4
UR-46-NiOl-T1440.7 0.03 12.9 0.20 46.0 0.15 0.04 0.24 100.2 86.4
UR-46-NiOl-T1340.7 0.02 12.9 0.23 46.0 0.16 0.03 0.23 100.4 86.4
UR-46-NiOl-T540.6 0.02 13.0 0.14 46.0 0.15 n.d. 0.27 100.2 86.3
UR-46-NiOl-T1340.9 0.03 13.0 0.19 45.9 0.17 n.d. 0.22 100.3 86.3
UR-46-NiOl-T940.6 0.01 13.1 0.17 46.3 0.15 0.03 0.27 100.6 86.3
UR-46-NiOl-T140.6 0.03 13.0 0.21 45.7 0.17 0.04 0.22 99.9 86.3
UR-46-NiOl-T1540.5 0.02 13.1 0.22 45.6 0.15 0.03 0.23 99.8 86.2
UR-46-NiOl-T240.4 0.03 13.1 0.15 45.7 0.16 0.03 0.19 99.7 86.2
UR-46-NiOl-T541.0 0.01 13.2 0.23 46.0 0.15 n.d. 0.24 100.9 86.2
UR-46-NiOl-T1840.7 0.03 13.1 0.23 45.7 0.16 n.d. 0.20 100.1 86.2
UR-46-NiOl-T1740.0 0.02 13.1 0.11 45.6 0.16 0.04 0.22 99.2 86.1
UR-46-NiOl-T1440.4 0.02 13.2 0.24 45.8 0.15 n.d. 0.21 100.0 86.1
UR-46-NiOl-T1540.8 0.02 13.2 0.18 45.6 0.17 0.03 0.21 100.2 86.1
UR-46-NiOl-T1640.5 0.02 13.2 0.20 45.6 0.15 0.06 0.22 100.0 86.0
UR-46-NiOl-T140.4 0.03 13.1 0.19 45.4 0.16 n.d. 0.21 99.6 86.0
UR-46-NiOl-T1740.1 0.04 13.3 0.18 45.7 0.16 0.04 0.20 99.7 85.9
UR-46-NiOl-T1540.6 0.02 13.2 0.19 45.3 0.17 0.04 0.17 99.7 85.9
UR-46-NiOl-T240.4 0.04 13.4 0.19 45.7 0.19 n.d. 0.21 100.2 85.9
UR-46-NiOl-T1440.5 0.02 13.4 0.21 45.7 0.17 n.d. 0.20 100.3 85.9
UR-46-NiOl-T240.4 0.03 13.4 0.22 45.2 0.18 0.04 0.20 99.6 85.8
UR-46-NiOl-T1240.5 0.02 13.5 0.18 45.4 0.18 0.04 0.20 100.0 85.7
UR-46-NiOl-T540.8 0.02 13.6 0.26 45.4 0.17 n.d. 0.19 100.4 85.6
UR-46-NiOl-T19-140.5 0.03 13.5 0.21 45.1 0.17 0.04 0.20 99.8 85.6
UR-46-NiOl-T2040.5 0.02 13.8 0.19 45.6 0.17 n.d. 0.17 100.5 85.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-46-NiOl-T1140.5 0.03 13.6 0.23 45.1 0.19 n.d. 0.17 99.9 85.5
UR-46-NiOl-T840.4 0.01 13.7 0.23 45.4 0.17 n.d. 0.17 100.1 85.5
UR-46-NiOl-T540.7 0.01 13.7 0.19 45.3 0.16 n.d. 0.19 100.3 85.5
UR-46-NiOl-T1540.6 0.02 13.8 0.25 45.6 0.17 n.d. 0.17 100.6 85.5
UR-46-NiOl-T940.4 0.01 13.8 0.21 45.6 0.17 n.d. 0.19 100.4 85.4
UR-46-NiOl-T240.2 0.01 13.7 0.22 45.0 0.20 0.03 0.22 99.6 85.4
UR-46-NiOl-T540.4 0.03 13.8 0.17 45.1 0.17 n.d. 0.15 99.9 85.4
UR-46-NiOl-T1540.4 0.02 13.9 0.20 45.0 0.17 n.d. 0.13 99.8 85.3
UR-46-NiOl-T940.4 0.01 13.9 0.19 44.9 0.17 0.04 0.17 99.8 85.2
UR-46-NiOl-T1540.3 0.04 14.0 0.22 45.0 0.16 n.d. 0.16 99.9 85.2
UR-46-NiOl-T1040.8 0.02 14.1 0.20 45.3 0.17 n.d. 0.21 100.8 85.1
UR-46-NiOl-T1540.3 0.02 14.0 0.16 44.8 0.16 n.d. 0.14 99.6 85.1
UR-46-NiOl-T1740.2 0.03 14.2 0.19 45.3 0.20 n.d. 0.18 100.3 85.1
UR-46-NiOl-T1540.3 0.03 14.2 0.23 45.2 0.17 n.d. 0.15 100.3 85.1
UR-46-NiOl-T1540.0 0.04 14.2 0.27 44.7 0.19 0.06 0.16 99.7 84.9
UR-46-NiOl-T740.6 0.03 14.4 0.18 44.6 0.18 0.04 0.23 100.2 84.7
UR-46-NiOl-T540.4 0.03 14.6 0.21 44.7 0.16 n.d. 0.14 100.3 84.5
UR-46-NiOl-T1639.7 0.15 14.7 0.24 44.4 0.18 0.19 0.13 99.8 84.3
UR-46-NiOl-T540.5 0.01 14.8 0.23 44.3 0.19 n.d. 0.12 100.2 84.3
UR-46-NiOl-T840.2 0.03 14.7 0.26 44.2 0.19 0.05 0.13 99.8 84.2
UR-46-NiOl-T540.3 0.03 14.9 0.17 44.5 0.20 n.d. 0.12 100.2 84.2
UR-46-NiOl-T1640.9 0.15 14.8 0.24 44.0 0.19 0.42 0.17 100.8 84.1
UR-46-NiOl-T1640.0 0.02 15.0 0.28 44.0 0.21 n.d. 0.12 99.6 83.9
UR-46-NiOl-T940.1 0.02 15.3 0.21 44.4 0.20 0.04 0.12 100.4 83.8
UR-46-NiOl-T1639.8 0.02 16.1 0.26 43.4 0.20 0.04 0.10 99.9 82.8
Jor-44-NiOl-T22-841.5 0.04 9.6 0.17 48.1 0.13 0.07 0.50 100.1 89.9
Jor-44-NiOl-T22-940.8 0.03 9.6 0.17 47.9 0.12 0.06 0.50 99.1 89.9
Jor-44-NiOl-T18-10-redo30541.1 0.04 9.7 0.12 48.0 0.11 0.08 0.52 99.6 89.9
Jor-44-NiOl-MgHunt-T1-540.9 0.04 9.7 0.11 47.9 0.12 0.06 0.52 99.3 89.8
Jor-44-NiOl-MgHunt-T1-141.6 0.03 9.6 0.11 47.6 0.12 0.07 0.53 99.7 89.8
Jor-44-NiOl-T1-941.3 0.03 9.7 0.16 47.8 0.13 0.08 0.55 99.6 89.8
Jor-44-NiOl-MgHunt-T22-1341.0 0.03 9.7 n.d. 47.9 0.12 0.07 0.51 99.4 89.8
Jor-44-NiOl-T1-641.6 0.04 9.8 0.16 47.9 0.13 0.06 0.50 100.1 89.7
Jor-44-NiOl-MgHunt-T1-641.3 0.04 9.7 0.19 47.6 0.12 0.07 0.50 99.5 89.7
Jor-44-NiOl-T1-841.5 0.04 9.8 0.19 48.1 0.12 0.06 0.53 100.4 89.7
Jor-44-NiOl-T1-1041.4 0.04 9.8 0.15 48.1 0.12 0.08 0.50 100.2 89.7
Jor-44-NiOl-MgHunt-T1-241.0 0.03 9.8 0.14 47.9 0.12 0.05 0.54 99.5 89.7
Jor-44-NiOl-MgHunt-T22-141.3 0.04 9.7 0.13 47.6 0.13 0.06 0.48 99.5 89.7
Jor-44-NiOl-MgHunt-T1-340.9 0.02 9.8 0.13 47.7 0.12 0.06 0.53 99.2 89.7
Jor-44-NiOl-T18-11-redo30641.1 0.03 9.8 n.d. 47.7 0.12 0.03 0.49 99.3 89.7
Jor-44-NiOl-MgHunt-T22-241.1 0.03 9.9 0.16 47.9 0.11 0.07 0.53 99.9 89.6
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Jor-44-NiOl-MgHunt-T22-1241.0 0.05 9.9 0.15 47.7 0.12 0.08 0.52 99.5 89.6
Jor-44-NiOl-MgHunt-T1-741.1 0.04 9.9 0.17 47.7 0.12 0.05 0.49 99.5 89.6
Jor-44-NiOl-MgHunt-T1-841.3 0.04 9.9 0.11 47.6 0.12 0.06 0.51 99.5 89.6
Jor-44-NiOl-MgHunt-T1-441.3 0.03 10.0 0.16 48.0 0.12 0.07 0.50 100.2 89.6
Jor-44-NiOl-T1-541.2 0.03 9.9 n.d. 47.6 0.13 0.06 0.45 99.5 89.6
Jor-44-NiOl-T13-7-redp22241.5 0.05 10.0 0.15 47.9 0.13 0.08 0.51 100.4 89.5
Jor-44-NiOl-T18-1240.7 0.02 10.0 0.18 47.6 0.12 0.06 0.54 99.2 89.5
Jor-44-NiOl-T1-741.3 0.03 10.1 0.16 48.1 0.12 0.07 0.55 100.5 89.5
Jor-44-NiOl-MgHunt-T22-641.0 0.03 10.1 0.18 47.7 0.13 0.11 0.45 99.6 89.4
Jor-44-NiOl-MgHunt-T22-741.0 0.02 10.1 0.12 47.4 0.11 0.07 0.51 99.3 89.3
Jor-44-NiOl-T11-25-redo18740.4 0.04 10.2 n.d. 47.9 0.11 0.07 0.44 99.3 89.3
Jor-44-NiOl-T22-741.3 0.03 10.2 0.14 47.6 0.13 0.07 0.49 99.9 89.3
Jor-44-NiOl-MgHunt-T22-340.9 0.02 10.2 0.18 47.7 0.12 0.08 0.51 99.7 89.3
Jor-44-NiOl-MgHunt-T22-1440.9 0.10 10.1 0.15 47.2 0.13 0.08 0.48 99.2 89.3
Jor-44-NiOl-T1-441.1 0.03 10.2 0.15 47.5 0.12 0.04 0.46 99.6 89.2
Jor-44-NiOl-T21-741.2 0.04 10.3 0.15 47.4 0.13 0.08 0.45 99.7 89.2
Jor-44-NiOl-T9-1240.5 0.02 10.3 0.15 47.5 0.12 0.04 0.47 99.2 89.2
Jor-44-NiOl-T22-1041.1 0.03 10.4 n.d. 47.8 0.12 0.10 0.53 100.1 89.1
Jor-44-NiOl-T11-2240.7 0.01 10.3 0.17 47.3 0.13 0.04 0.40 99.1 89.1
Jor-44-NiOl-T1-1241.1 0.04 10.3 0.12 47.3 0.12 0.12 0.46 99.6 89.1
Jor-44-NiOl-T21-840.8 0.06 10.3 0.18 47.0 0.11 0.07 0.48 99.1 89.1
Jor-44-NiOl-T1-1141.4 0.04 10.5 n.d. 47.5 0.12 0.08 0.50 100.2 89.0
Jor-44-NiOl-T18-540.6 0.13 10.4 0.19 47.1 0.13 0.07 0.44 99.1 89.0
Jor-44-NiOl-MgHunt-T22-440.7 0.02 10.5 0.14 47.1 0.12 0.06 0.45 99.0 88.9
Jor-44-NiOl-MgHunt-T22-540.9 0.02 10.5 0.14 47.3 0.11 0.05 0.48 99.6 88.9
Jor-44-NiOl-T18-641.0 0.01 10.5 0.16 47.0 0.12 0.08 0.45 99.3 88.9
Jor-44-NiOl-T1-341.5 0.03 10.6 0.17 47.4 0.12 0.03 0.42 100.3 88.8
Jor-44-NiOl-T1-1341.2 0.02 10.6 0.18 47.2 0.12 0.12 0.45 99.9 88.8
Jor-44-NiOl-T21-641.0 0.06 10.6 n.d. 47.1 0.13 0.07 0.44 99.4 88.8
Jor-44-NiOl-T21-940.6 0.03 10.6 0.19 47.2 0.13 0.05 0.44 99.2 88.8
Jor-44-NiOl-MgHunt-T22-840.9 0.02 10.7 0.14 47.2 0.13 0.10 0.42 99.6 88.7
Jor-44-NiOl-T18-1340.7 0.04 10.7 0.12 47.1 0.13 0.08 0.44 99.3 88.7
Jor-44-NiOl-T18-1441.1 0.04 10.7 0.17 47.1 0.15 n.d. 0.45 99.8 88.7
Jor-44-NiOl-T22-1341.1 0.02 10.8 0.11 47.1 0.12 0.06 0.47 99.8 88.6
Jor-44-NiOl-T9-1140.5 0.04 10.8 0.11 47.1 0.13 0.05 0.40 99.1 88.6
Jor-44-NiOl-T22-1241.0 0.03 10.7 0.17 46.6 0.14 0.37 0.45 99.5 88.6
Jor-44-NiOl-T21-1241.1 0.02 10.7 0.19 46.7 0.14 0.05 0.37 99.3 88.6
Jor-44-NiOl-T11-1840.9 0.02 10.7 0.10 46.6 0.13 0.06 0.42 99.0 88.6
Jor-44-NiOl-T21-1040.8 0.03 10.9 0.18 47.0 0.13 0.07 0.44 99.5 88.5
Jor-44-NiOl-T1-241.3 0.02 10.9 0.16 47.1 0.13 n.d. 0.39 100.0 88.5
Jor-44-NiOl-MgHunt-T22-940.8 0.03 11.0 0.15 47.2 0.14 0.05 0.43 99.8 88.5
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Jor-44-NiOl-MgHunt-T22-1140.5 0.03 11.0 0.12 47.0 0.12 0.06 0.45 99.3 88.4
Jor-44-NiOl-MgHunt-T22-1040.8 0.04 11.0 0.17 46.9 0.13 0.07 0.43 99.4 88.4
Jor-44-NiOl-T11-1640.9 0.02 11.0 n.d. 47.1 0.14 0.05 0.40 99.7 88.4
Jor-44-NiOl-T11-1240.5 0.04 11.0 0.24 46.8 0.13 0.03 0.39 99.1 88.4
Jor-44-NiOl-T18-440.6 0.03 11.0 0.17 46.6 0.12 0.05 0.43 99.1 88.3
Jor-44-NiOl-T1-1440.9 0.06 11.0 0.21 46.4 0.13 0.11 0.38 99.2 88.3
Jor-44-NiOl-T22-640.6 0.03 11.1 0.14 46.8 0.12 0.05 0.41 99.3 88.2
Jor-44-NiOl-T13-1140.2 0.02 11.2 0.16 46.9 0.15 0.04 0.36 99.0 88.2
Jor-44-NiOl-T14-540.6 0.02 11.1 0.22 46.7 0.13 0.06 0.40 99.3 88.2
Jor-44-NiOl-T1-1541.1 0.03 11.4 0.20 47.0 0.12 0.09 0.34 100.3 88.1
Jor-44-NiOl-T11-1340.8 0.03 11.4 0.15 46.8 0.13 0.04 0.39 99.7 88.0
Jor-44-NiOl-T22-1540.9 0.04 11.3 0.15 46.5 0.12 0.07 0.38 99.4 88.0
Jor-44-NiOl-T2-1241.1 0.02 11.6 0.12 46.6 0.14 0.06 0.36 100.0 87.8
Jor-44-NiOl-T2-1041.2 0.03 11.6 0.22 46.5 0.13 0.05 0.34 100.1 87.7
Jor-44-NiOl-T2-1340.9 0.03 11.6 0.11 46.3 0.14 0.05 0.40 99.5 87.7
Jor-44-NiOl-T2-841.2 0.03 11.6 0.15 45.9 0.13 0.05 0.33 99.3 87.6
Jor-44-NiOl-T21-1940.6 0.02 11.7 0.12 46.1 0.12 0.04 0.33 99.0 87.6
Jor-44-NiOl-T22-1440.7 0.01 11.8 0.19 46.4 0.12 0.07 0.32 99.5 87.5
Jor-44-NiOl-T2-1140.9 0.03 11.8 0.13 46.3 0.13 0.05 0.35 99.6 87.5
Jor-44-NiOl-T17-840.6 0.03 11.7 0.24 46.0 0.13 0.05 0.30 99.1 87.5
Jor-44-NiOl-T2-1441.2 0.04 11.9 0.16 46.5 0.14 n.d. 0.34 100.3 87.5
Jor-44-NiOl-T2-1540.9 0.02 11.9 0.14 46.4 0.12 0.04 0.34 99.8 87.4
Jor-44-NiOl-T13-1340.0 0.03 12.1 0.14 46.5 0.15 0.04 0.29 99.3 87.3
Jor-44-NiOl-T2-1640.8 0.02 12.0 0.14 46.1 0.12 0.06 0.30 99.6 87.3
Jor-44-NiOl-T14-1240.2 0.02 12.0 0.20 46.1 0.14 0.05 0.33 99.0 87.2
Jor-44-NiOl-T17-640.5 0.04 12.0 0.11 45.9 0.15 0.04 0.30 99.0 87.2
Jor-44-NiOl-T10-940.5 0.02 12.0 0.15 46.0 0.13 0.04 0.25 99.1 87.2
Jor-44-NiOl-T19-1940.7 0.03 12.0 0.16 45.8 0.13 n.d. 0.29 99.2 87.2
Jor-44-NiOl-T2-741.0 0.02 12.1 0.16 46.0 0.12 n.d. 0.32 99.6 87.2
Jor-44-NiOl-T14-1140.3 0.02 12.1 0.21 46.0 0.13 0.07 0.35 99.1 87.2
Jor-44-NiOl-T15-1240.5 0.04 12.1 0.18 46.1 0.14 0.04 0.28 99.3 87.2
Jor-44-NiOl-T10-740.4 0.02 12.1 0.11 45.9 0.14 n.d. 0.29 99.0 87.1
Jor-44-NiOl-T17-540.8 0.01 12.2 0.17 46.1 0.13 0.04 0.29 99.7 87.1
Jor-44-NiOl-T10-1040.3 0.03 12.2 0.20 46.0 0.13 0.03 0.27 99.2 87.1
Jor-44-NiOl-T12-1840.6 0.02 12.2 0.17 45.8 0.13 0.06 0.25 99.3 87.0
Jor-44-NiOl-T22-1140.6 0.03 12.3 0.16 45.9 0.12 0.07 0.34 99.6 87.0
Jor-44-NiOl-T2-1741.1 0.02 12.4 0.16 46.2 0.14 0.04 0.29 100.3 87.0
Jor-44-NiOl-T1-1641.0 0.01 12.4 0.19 46.2 0.13 0.06 0.32 100.3 86.9
Jor-44-NiOl-T21-1340.5 0.03 12.4 0.19 45.7 0.15 0.03 0.29 99.3 86.8
Jor-44-NiOl-T6-1040.3 0.03 12.4 0.18 45.8 0.14 0.06 0.30 99.2 86.8
Jor-44-NiOl-T19-1540.4 n.d. 12.4 0.11 45.6 0.14 n.d. 0.26 99.0 86.8

228



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-44-NiOl-T20-1940.4 0.03 12.4 0.16 45.5 0.16 n.d. 0.32 99.0 86.7
Jor-44-NiOl-T14-1340.4 0.19 12.5 0.20 45.6 0.14 n.d. 0.28 99.3 86.7
Jor-44-NiOl-T16-1640.3 0.05 12.5 0.17 45.5 0.15 n.d. 0.29 99.0 86.7
Jor-44-NiOl-T2-541.0 0.03 12.5 0.18 45.6 0.13 n.d. 0.24 99.7 86.7
Jor-44-NiOl-T22-540.8 0.03 12.5 0.20 45.5 0.13 0.05 0.28 99.4 86.6
Jor-44-NiOl-T10-640.4 0.03 12.6 0.16 45.7 0.15 n.d. 0.29 99.3 86.6
Jor-44-NiOl-T19-2640.7 0.05 12.7 0.17 46.0 0.14 0.05 0.26 100.2 86.6
Jor-44-NiOl-T19-2140.7 0.02 12.7 0.24 45.7 0.13 0.04 0.27 99.8 86.6
Jor-44-NiOl-T17-440.7 0.02 12.6 0.14 45.5 0.13 0.04 0.23 99.4 86.5
Jor-44-NiOl-T10-1240.7 0.02 12.6 0.17 45.3 0.14 0.08 0.26 99.2 86.5
Jor-44-NiOl-T9-740.4 0.02 12.7 0.14 45.4 0.13 n.d. 0.29 99.1 86.4
Jor-44-NiOl-T2-641.0 0.02 12.9 0.19 45.8 0.14 0.05 0.25 100.2 86.4
Jor-44-NiOl-T19-2540.5 0.06 12.8 0.14 45.6 0.14 n.d. 0.22 99.5 86.4
Jor-44-NiOl-T2-1841.0 0.01 12.8 0.24 45.5 0.14 n.d. 0.25 100.0 86.3
Jor-44-NiOl-T19-1640.4 0.02 12.8 0.18 45.5 0.16 0.05 0.25 99.4 86.3
Jor-44-NiOl-T12-1540.4 0.01 12.9 0.17 45.6 0.13 n.d. 0.27 99.5 86.3
Jor-44-NiOl-T17-340.5 0.04 12.8 0.18 45.3 0.13 n.d. 0.23 99.2 86.3
Jor-44-NiOl-T21-1740.5 0.02 13.0 0.19 45.4 0.14 0.03 0.25 99.5 86.2
Jor-44-NiOl-T6-640.1 0.02 13.1 0.20 45.2 0.15 0.04 0.25 99.0 86.1
Jor-44-NiOl-T16-940.3 0.03 13.1 0.17 45.4 0.14 0.04 0.25 99.4 86.0
Jor-44-NiOl-T12-840.2 0.02 13.1 0.12 45.3 0.14 0.04 0.26 99.1 86.0
Jor-44-NiOl-T22-1640.2 0.02 13.2 0.17 45.3 0.14 0.04 0.22 99.2 86.0
Jor-44-NiOl-T17-240.3 0.02 13.2 0.23 45.3 0.15 0.06 0.22 99.5 86.0
Jor-44-NiOl-T16-1740.5 0.02 13.2 0.19 45.4 0.13 n.d. 0.23 99.7 86.0
Jor-44-NiOl-T14-1440.0 0.02 13.2 0.19 45.2 0.14 0.03 0.25 99.0 85.9
Jor-44-NiOl-T2-440.7 n.d. 13.3 0.20 45.3 0.14 0.05 0.23 100.0 85.9
Jor-44-NiOl-T14-340.0 0.02 13.3 0.14 45.2 0.13 0.03 0.23 99.1 85.9
Jor-44-NiOl-T7-540.1 0.03 13.3 0.21 44.7 0.13 0.14 0.30 99.0 85.7
Jor-44-NiOl-T19-2240.4 0.02 13.4 0.23 44.9 0.14 0.03 0.22 99.4 85.6
Jor-44-NiOl-T21-1640.4 0.02 13.4 0.18 44.8 0.14 n.d. 0.17 99.2 85.6
Jor-44-NiOl-T4-740.3 0.02 13.4 0.23 44.7 0.14 0.06 0.22 99.1 85.6
Jor-44-NiOl-T22-440.7 0.03 13.6 0.16 45.4 0.13 0.04 0.26 100.4 85.6
Jor-44-NiOl-T4-840.2 0.03 13.4 0.22 44.7 0.15 n.d. 0.20 99.0 85.6
Jor-44-NiOl-T2-1940.2 0.02 13.5 0.19 44.8 0.13 n.d. 0.21 99.0 85.5
Jor-44-NiOl-T7-740.2 0.03 13.5 0.25 44.8 0.16 0.04 0.28 99.3 85.5
Jor-44-NiOl-T2-2140.9 0.02 13.7 0.13 45.1 0.15 0.03 0.21 100.3 85.5
Jor-44-NiOl-T12-440.1 0.03 13.6 0.18 44.8 0.13 0.05 0.24 99.2 85.4
Jor-44-NiOl-T19-2340.1 0.04 13.6 0.25 44.8 0.16 n.d. 0.19 99.2 85.4
Jor-44-NiOl-T5-740.2 0.01 13.6 0.16 44.8 0.14 0.06 0.18 99.2 85.4
Jor-44-NiOl-T4-640.4 0.02 13.7 0.27 44.8 0.16 0.04 0.21 99.5 85.4
Jor-44-NiOl-T5-440.2 n.d. 13.7 0.16 44.6 0.15 n.d. 0.19 99.1 85.3
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Jor-44-NiOl-T3-440.6 0.02 13.8 0.26 44.8 0.15 0.03 0.21 99.9 85.3
Jor-44-NiOl-T21-1440.2 0.02 13.9 0.18 45.0 0.16 n.d. 0.19 99.6 85.2
Jor-44-NiOl-T19-2740.7 0.02 13.9 0.23 44.8 0.14 0.04 0.23 100.0 85.2
Jor-44-NiOl-T16-540.2 0.18 13.7 0.32 44.2 0.16 n.d. 0.19 99.0 85.2
Jor-44-NiOl-T4-440.0 0.01 14.0 0.23 44.8 0.16 0.05 0.18 99.4 85.1
Jor-44-NiOl-T10-539.9 0.03 14.0 0.22 44.6 0.14 0.05 0.21 99.2 85.0
Jor-44-NiOl-T1-1740.4 0.02 14.0 0.18 44.4 0.16 n.d. 0.17 99.5 85.0
Jor-44-NiOl-T12-2640.0 0.02 14.1 0.19 44.6 0.16 n.d. 0.19 99.2 84.9
Jor-44-NiOl-T22-340.3 0.01 14.2 0.13 44.8 0.15 n.d. 0.16 99.8 84.9
Jor-44-NiOl-T10-339.7 0.03 14.1 0.20 44.4 0.17 0.18 0.16 99.0 84.9
Jor-44-NiOl-T4-1140.0 0.03 14.2 0.19 44.4 0.16 0.05 0.18 99.2 84.8
Jor-44-NiOl-T2-2241.4 0.02 14.3 0.12 44.6 0.15 n.d. 0.18 100.9 84.8
Jor-44-NiOl-T17-1040.3 0.03 14.3 0.20 44.6 0.13 0.05 0.25 99.9 84.8
Jor-44-NiOl-T3-540.4 0.03 14.3 0.23 44.4 0.13 n.d. 0.18 99.7 84.7
Jor-44-NiOl-T2-339.9 0.02 14.5 0.19 44.0 0.13 0.03 0.16 99.0 84.4
Jor-44-NiOl-T16-1840.1 0.02 14.7 0.22 44.1 0.16 n.d. 0.15 99.5 84.3
Jor-44-NiOl-T15-240.4 0.02 14.6 0.26 43.6 0.15 n.d. 0.25 99.3 84.2
Jor-44-NiOl-T2-2040.3 0.02 14.9 0.22 43.6 0.15 n.d. 0.17 99.4 83.9
Jor-44-NiOl-T5-1039.9 0.02 15.4 0.25 43.4 0.15 0.04 0.12 99.3 83.4
Jor-44-NiOl-T3-340.3 0.01 15.5 0.35 43.3 0.14 0.04 0.23 99.9 83.2
Jor-44-NiOl-T21-1540.3 n.d. 15.8 0.20 43.3 0.17 n.d. 0.13 99.9 83.0
Jor-44-NiOl-T22-1739.6 0.02 15.8 0.27 43.2 0.14 0.03 0.17 99.3 83.0
Jor-44-NiOl-T1-140.0 n.d. 15.9 0.23 42.9 0.13 n.d. 0.20 99.4 82.8
Jor-44-NiOl-T2-240.2 0.02 16.1 0.22 43.2 0.16 0.04 0.17 100.1 82.7
Jor-44-NiOl-T14-1539.6 0.03 16.2 0.30 42.6 0.17 n.d. 0.15 99.1 82.4
Jor-44-NiOl-T21-1840.1 0.02 16.4 0.30 42.8 0.17 n.d. 0.19 100.0 82.3
Jor-44-NiOl-T12-641.0 0.02 16.1 0.28 41.8 0.17 0.03 0.19 99.6 82.2
Jor-44-NiOl-T22-239.8 0.02 16.6 0.27 42.3 0.16 n.d. 0.15 99.3 81.9
Jor-44-NiOl-T14-139.6 0.03 16.7 0.29 42.2 0.17 n.d. 0.14 99.1 81.9
Jor-44-NiOl-T5-1239.5 0.01 17.4 0.28 41.6 0.18 n.d. 0.12 99.1 81.0
Jor-44-NiOl-T4-1239.5 n.d. 17.7 0.25 41.7 0.16 n.d. 0.11 99.5 80.8
Jor-44-NiOl-T16-138.9 n.d. 18.3 0.37 41.1 0.18 n.d. 0.09 99.0 80.0
Jor-44-NiOl-T3-739.5 0.02 18.4 0.34 40.8 0.14 n.d. 0.15 99.4 79.8
Jor-44-NiOl-T7-1339.3 0.02 18.7 0.34 40.8 0.21 0.07 0.26 99.7 79.5
Jor-44-NiOl-T3-239.7 0.02 18.6 0.28 40.3 0.16 n.d. 0.19 99.3 79.4
Jor-44-NiOl-T2-2340.0 0.01 19.1 0.32 41.1 0.18 n.d. 0.08 100.8 79.3
Jor-44-NiOl-T22-139.2 0.01 19.6 0.28 40.0 0.17 n.d. 0.10 99.3 78.5
Jor-44-NiOl-T3-939.2 0.02 21.3 0.27 38.4 0.18 n.d. 0.08 99.5 76.3
Jor-44-NiOl-T3-1038.5 0.03 21.6 0.36 38.5 0.19 n.d. 0.09 99.3 76.1
Jor-44-NiOl-T3-139.0 0.02 21.5 0.32 38.3 0.22 n.d. 0.09 99.5 76.0
Jor-44-NiOl-T3-838.3 0.02 22.8 0.41 37.5 0.24 n.d. 0.08 99.4 74.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-44-NiOl-T3-1135.9 0.03 35.2 0.54 27.4 0.30 n.d. n.d. 99.4 58.1
NI-13new-NiOl-T1340.9 0.03 10.7 0.14 47.4 0.12 0.06 0.55 100.0 88.8
NI-13new-NiOl-T1340.8 0.02 10.8 0.13 47.3 0.10 0.06 0.53 99.7 88.7
NI-13new-NiOl-T1340.8 0.34 10.8 0.16 47.2 0.11 0.06 0.55 100.0 88.6
NI-13new-NiOl-T1341.1 0.02 10.8 0.12 47.3 0.10 0.06 0.54 100.0 88.6
NI-13new-NiOl-T1340.9 0.02 10.8 0.14 47.3 0.11 0.08 0.56 99.9 88.6
NI-13new-NiOl-T1340.8 0.02 10.8 0.16 47.3 0.11 0.04 0.57 99.8 88.6
NI-13new-NiOl-T1340.8 0.03 10.9 0.14 47.3 0.10 0.05 0.59 99.9 88.6
NI-13new-NiOl-T1340.9 0.02 10.8 0.14 47.2 0.10 0.05 0.53 99.8 88.6
NI-13new-NiOl-T1340.7 0.02 10.9 0.15 47.1 0.11 0.04 0.57 99.6 88.5
NI-13new-NiOl-T1340.8 0.03 10.8 0.12 46.5 0.11 0.04 0.57 99.0 88.5
NI-13new-NiOl-T1341.0 0.03 11.0 0.14 47.2 0.11 0.20 0.54 100.1 88.5
NI-13new-NiOl-T1340.9 0.04 11.0 0.14 47.1 0.11 0.06 0.56 99.9 88.4
NI-13new-NiOl-T1341.0 0.04 11.0 0.12 47.1 0.10 0.04 0.54 100.0 88.4
NI-13new-NiOl-T1341.2 0.04 11.0 0.15 47.1 0.11 0.05 0.54 100.2 88.4
NI-13new-NiOl-T1341.1 0.03 11.0 0.17 47.2 0.12 0.05 0.53 100.2 88.4
NI-13new-NiOl-T1840.6 0.02 11.1 0.13 47.2 0.11 0.06 0.55 99.7 88.4
NI-13new-NiOl-T1840.8 0.02 11.1 0.14 47.1 0.12 0.06 0.55 99.9 88.4
NI-13new-NiOl-T1841.0 0.03 11.0 0.15 46.9 0.11 0.06 0.57 99.9 88.4
NI-13new-NiOl-T1340.9 n.d. 11.0 0.14 46.9 0.13 0.03 0.51 99.6 88.3
NI-13new-NiOl-T1341.1 0.02 11.1 0.15 47.3 0.12 0.05 0.49 100.3 88.3
NI-13new-NiOl-T1341.0 0.02 11.1 0.14 47.0 0.12 n.d. 0.56 100.0 88.3
NI-13new-NiOl-T141.2 0.03 11.3 0.14 47.5 0.10 0.06 0.54 100.9 88.3
NI-13new-NiOl-T141.3 0.03 11.2 0.17 47.3 0.12 0.06 0.50 100.7 88.3
NI-13new-NiOl-T141.5 0.02 11.2 0.14 47.3 0.11 0.04 0.48 100.8 88.3
NI-13new-NiOl-T1340.9 0.02 11.2 0.13 47.2 0.11 0.05 0.57 100.1 88.3
NI-13new-NiOl-T1540.6 0.03 11.2 0.16 47.2 0.11 0.05 0.53 99.9 88.3
NI-13new-NiOl-T1540.7 0.02 11.2 0.16 47.1 0.12 0.06 0.48 99.9 88.2
NI-13new-NiOl-T1540.7 0.02 11.2 0.14 47.0 0.12 n.d. 0.51 99.8 88.2
NI-13new-NiOl-T141.6 0.02 11.3 0.16 47.3 0.12 0.05 0.49 101.0 88.2
NI-13new-NiOl-T1340.9 0.01 11.3 0.16 47.1 0.10 0.04 0.56 100.2 88.2
NI-13new-NiOl-T1341.2 0.02 11.2 0.16 47.0 0.10 0.03 0.46 100.1 88.2
NI-13new-NiOl-T541.4 0.03 11.3 0.15 47.2 0.11 0.07 0.48 100.7 88.2
NI-13new-NiOl-T1340.7 0.03 11.3 0.13 46.9 0.13 0.04 0.54 99.7 88.1
NI-13new-NiOl-T1841.1 0.02 11.3 0.15 47.0 0.11 0.05 0.53 100.3 88.1
NI-13new-NiOl-T541.1 0.06 11.3 0.15 47.1 0.11 0.05 0.48 100.3 88.1
NI-13new-NiOl-T1041.0 0.02 11.4 0.15 47.2 0.12 0.04 0.49 100.3 88.1
NI-13new-NiOl-T1440.8 0.03 11.4 0.15 47.1 0.11 0.23 0.47 100.3 88.1
NI-13new-NiOl-T1840.7 0.05 11.3 0.14 47.0 0.11 0.05 0.56 99.9 88.1
NI-13new-NiOl-T1440.9 0.03 11.3 0.17 47.0 0.11 0.05 0.54 100.1 88.1
NI-13new-NiOl-T1440.8 0.14 11.3 0.15 46.9 0.11 0.05 0.48 99.9 88.1
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T141.4 0.03 11.4 0.16 47.1 0.12 0.05 0.47 100.7 88.1
NI-13new-NiOl-T141.4 0.13 11.4 0.16 47.2 0.11 0.04 0.48 101.0 88.1
NI-13new-NiOl-T1040.6 0.02 11.4 0.13 47.0 0.12 0.04 0.48 99.9 88.0
NI-13new-NiOl-T1440.6 0.02 11.3 0.14 46.8 0.13 0.07 0.45 99.5 88.0
NI-13new-NiOl-T1540.8 0.02 11.4 0.12 47.1 0.11 0.05 0.49 100.1 88.0
NI-13new-NiOl-T1340.5 0.02 11.4 0.15 46.8 0.11 0.04 0.45 99.5 88.0
NI-13new-NiOl-T1841.1 0.03 11.4 0.13 46.7 0.10 0.05 0.50 100.0 88.0
NI-13new-NiOl-T441.1 0.02 11.5 0.18 47.2 0.11 0.04 0.46 100.6 88.0
NI-13new-NiOl-T441.0 0.01 11.5 0.15 47.2 0.11 0.03 0.47 100.5 88.0
NI-13new-NiOl-T841.2 0.03 11.5 0.17 47.0 0.11 0.06 0.53 100.5 88.0
NI-13new-NiOl-T1540.7 0.03 11.4 0.16 46.8 0.11 0.04 0.44 99.8 87.9
NI-13new-NiOl-T841.1 0.02 11.5 0.16 47.0 0.11 0.07 0.48 100.5 87.9
NI-13new-NiOl-T1440.9 0.02 11.5 0.12 47.1 0.11 0.08 0.48 100.3 87.9
NI-13new-NiOl-T1341.0 0.01 11.5 0.17 46.9 0.11 0.03 0.48 100.2 87.9
NI-13new-NiOl-T641.1 0.02 11.5 0.13 47.0 0.12 0.06 0.48 100.5 87.9
NI-13new-NiOl-T440.8 0.02 11.6 0.17 47.3 0.11 n.d. 0.47 100.4 87.9
NI-13new-NiOl-T640.7 0.03 11.6 0.16 47.3 0.12 0.06 0.44 100.4 87.9
NI-13new-NiOl-T141.5 0.02 11.6 0.15 47.1 0.13 n.d. 0.48 101.0 87.9
NI-13new-NiOl-T541.4 0.02 11.6 0.17 47.0 0.10 0.06 0.45 100.7 87.8
NI-13new-NiOl-T141.3 0.02 11.6 0.13 47.2 0.12 0.06 0.47 100.9 87.8
NI-13new-NiOl-T1040.6 0.01 11.6 0.17 47.0 0.13 n.d. 0.43 100.0 87.8
NI-13new-NiOl-T641.0 0.02 11.7 0.18 47.2 0.12 0.04 0.44 100.7 87.8
NI-13new-NiOl-T2040.6 0.02 11.6 0.14 46.7 0.09 0.04 0.42 99.7 87.8
NI-13new-NiOl-T2040.9 0.02 11.7 0.17 46.9 0.12 0.05 0.44 100.3 87.8
NI-13new-NiOl-T641.1 0.02 11.7 0.18 47.0 0.11 n.d. 0.45 100.6 87.8
NI-13new-NiOl-T640.8 0.03 11.7 0.17 47.0 0.11 0.04 0.45 100.3 87.8
NI-13new-NiOl-T1440.8 0.02 11.6 0.16 46.7 0.11 0.05 0.44 99.9 87.7
NI-13new-NiOl-T541.3 0.02 11.7 0.17 47.0 0.11 0.08 0.49 100.9 87.7
NI-13new-NiOl-T1840.8 0.03 11.6 0.13 46.5 0.09 0.04 0.48 99.7 87.7
NI-13new-NiOl-T840.6 0.02 11.7 0.16 46.9 0.11 0.04 0.47 100.1 87.7
NI-13new-NiOl-T840.8 0.03 11.7 0.16 46.8 0.10 0.10 0.46 100.2 87.7
NI-13new-NiOl-T241.5 0.08 11.8 0.17 46.9 0.11 0.05 0.40 101.0 87.7
NI-13new-NiOl-T1040.9 0.11 11.8 0.15 46.8 0.13 n.d. 0.41 100.3 87.6
NI-13new-NiOl-T440.8 0.04 11.8 0.16 47.1 0.11 0.06 0.50 100.6 87.6
NI-13new-NiOl-T1540.8 0.02 11.8 0.15 46.8 0.13 0.07 0.43 100.2 87.6
NI-13new-NiOl-T541.3 0.03 11.8 0.16 46.9 0.12 0.07 0.39 100.8 87.6
NI-13new-NiOl-T841.5 0.03 11.8 0.17 46.8 0.12 0.05 0.50 100.9 87.6
NI-13new-NiOl-T641.3 0.02 11.9 0.16 47.1 0.12 0.04 0.47 101.0 87.6
NI-13new-NiOl-T1340.6 0.03 11.8 0.16 46.7 0.11 0.03 0.41 99.9 87.6
NI-13new-NiOl-T2040.8 n.d. 11.8 0.16 46.8 0.11 0.04 0.40 100.2 87.6
NI-13new-NiOl-T1540.6 0.01 11.8 0.16 46.6 0.11 0.05 0.42 99.8 87.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T1140.7 0.03 11.8 0.14 46.4 0.13 0.17 0.48 99.8 87.5
NI-13new-NiOl-T2040.8 0.02 11.8 0.16 46.7 0.11 0.04 0.41 100.0 87.5
NI-13new-NiOl-T840.5 0.01 11.9 0.15 46.7 0.12 0.04 0.46 99.9 87.5
NI-13new-NiOl-T641.3 0.02 11.9 0.15 46.8 0.11 n.d. 0.46 100.8 87.5
NI-13new-NiOl-T1240.8 0.02 11.9 0.16 46.7 0.11 0.04 0.55 100.4 87.5
NI-13new-NiOl-T1840.6 0.02 11.9 0.18 46.7 0.11 0.06 0.46 100.1 87.4
NI-13new-NiOl-T241.2 0.02 12.0 0.16 47.0 0.11 0.05 0.42 101.0 87.4
NI-13new-NiOl-T1040.8 0.10 12.1 0.15 46.9 0.12 0.05 0.44 100.6 87.4
NI-13new-NiOl-T2041.0 0.02 11.9 0.16 46.3 0.11 n.d. 0.40 99.9 87.4
NI-13new-NiOl-T1240.7 0.02 12.0 0.19 46.5 0.12 0.05 0.42 100.0 87.3
NI-13new-NiOl-T141.3 0.02 12.1 0.18 46.7 0.12 0.05 0.38 100.9 87.3
NI-13new-NiOl-T140.5 0.04 12.0 0.17 46.3 0.13 0.05 0.43 99.5 87.3
NI-13new-NiOl-T1540.6 0.02 12.0 0.17 46.2 0.13 0.04 0.38 99.5 87.3
NI-13new-NiOl-T1040.8 0.03 12.0 0.16 46.5 0.12 0.06 0.46 100.1 87.3
NI-13new-NiOl-T2040.7 0.02 12.1 0.13 46.6 0.12 0.08 0.36 100.1 87.3
NI-13new-NiOl-T641.1 0.01 12.2 0.18 46.7 0.12 0.04 0.41 100.7 87.2
NI-13new-NiOl-T840.5 0.02 12.2 0.16 46.6 0.11 0.04 0.37 100.0 87.2
NI-13new-NiOl-T1240.5 0.02 12.1 0.16 46.2 0.13 0.03 0.40 99.5 87.2
NI-13new-NiOl-T241.4 0.02 12.2 0.16 46.8 0.12 0.04 0.35 101.0 87.2
NI-13new-NiOl-T1440.8 0.02 12.1 0.15 46.3 0.12 n.d. 0.38 100.0 87.2
NI-13new-NiOl-T2240.4 0.02 12.2 0.17 46.4 0.11 0.06 0.40 99.8 87.1
NI-13new-NiOl-T2140.0 0.21 12.1 0.19 46.2 0.11 0.04 0.42 99.4 87.1
NI-13new-NiOl-T540.9 0.02 12.2 0.15 46.2 0.13 0.04 0.37 100.0 87.1
NI-13new-NiOl-T840.5 0.02 12.3 0.16 46.6 0.12 0.04 0.40 100.0 87.1
NI-13new-NiOl-T2340.9 0.01 12.1 0.18 46.0 0.12 0.05 0.36 99.8 87.1
NI-13new-NiOl-T1240.5 0.03 12.3 0.17 46.4 0.12 0.06 0.42 100.0 87.1
NI-13new-NiOl-T2240.6 0.02 12.2 0.13 46.3 0.11 0.04 0.35 99.8 87.1
NI-13new-NiOl-T2040.7 0.04 12.3 0.15 46.4 0.14 0.07 0.39 100.3 87.1
NI-13new-NiOl-T640.6 0.11 12.1 0.16 45.6 0.14 0.13 0.36 99.2 87.0
NI-13new-NiOl-T1140.8 0.03 12.3 0.16 46.5 0.12 0.05 0.40 100.4 87.0
NI-13new-NiOl-T2140.5 0.02 12.3 0.13 46.2 0.13 0.05 0.33 99.6 87.0
NI-13new-NiOl-T2240.7 0.01 12.3 0.16 46.4 0.12 0.05 0.36 100.1 87.0
NI-13new-NiOl-T440.6 0.02 12.4 0.19 46.6 0.12 n.d. 0.38 100.3 87.0
NI-13new-NiOl-T2340.8 n.d. 12.3 0.18 46.1 0.11 0.04 0.35 99.9 87.0
NI-13new-NiOl-T1140.5 0.04 12.3 0.17 46.1 0.12 0.03 0.35 99.6 87.0
NI-13new-NiOl-T1240.7 0.16 12.2 0.19 45.8 0.13 0.04 0.36 99.6 87.0
NI-13new-NiOl-T2240.8 0.02 12.4 0.17 46.2 0.12 0.09 0.40 100.2 86.9
NI-13new-NiOl-T1140.8 0.02 12.4 0.17 46.1 0.12 0.08 0.45 100.1 86.9
NI-13new-NiOl-T2240.4 0.02 12.4 0.18 46.2 0.12 n.d. 0.34 99.6 86.9
NI-13new-NiOl-T2340.7 0.02 12.4 0.16 46.2 0.12 0.05 0.33 100.0 86.9
NI-13new-NiOl-T2241.0 0.03 12.4 0.17 46.3 0.12 n.d. 0.37 100.5 86.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T441.0 0.02 12.5 0.18 46.5 0.11 0.04 0.40 100.7 86.9
NI-13new-NiOl-T2340.7 0.02 12.4 0.17 46.3 0.12 0.09 0.35 100.2 86.9
NI-13new-NiOl-T2340.5 0.02 12.3 0.15 45.6 0.11 0.04 0.39 99.1 86.9
NI-13new-NiOl-T2240.7 0.22 12.4 0.19 46.1 0.12 0.04 0.32 100.1 86.9
NI-13new-NiOl-T1540.5 0.03 12.4 0.16 46.1 0.12 n.d. 0.34 99.8 86.9
NI-13new-NiOl-T1440.7 0.03 12.5 0.17 46.3 0.13 0.03 0.32 100.1 86.9
NI-13new-NiOl-T2240.6 0.03 12.5 0.15 46.3 0.12 n.d. 0.41 100.1 86.9
NI-13new-NiOl-T840.5 0.02 12.5 0.16 46.4 0.11 0.06 0.39 100.1 86.9
NI-13new-NiOl-T2140.5 0.11 12.4 0.17 46.0 0.11 0.05 0.40 99.7 86.8
NI-13new-NiOl-T2240.5 0.01 12.5 0.16 46.3 0.12 n.d. 0.35 99.9 86.8
NI-13new-NiOl-T2340.4 0.03 12.4 0.18 46.0 0.12 0.06 0.35 99.5 86.8
NI-13new-NiOl-T2240.4 0.03 12.5 0.14 46.2 0.12 0.03 0.31 99.8 86.8
NI-13new-NiOl-T2341.0 0.02 12.4 0.17 46.0 0.12 0.05 0.33 100.0 86.8
NI-13new-NiOl-T241.0 0.03 12.5 0.16 46.4 0.12 0.04 0.36 100.6 86.8
NI-13new-NiOl-T641.0 0.01 12.6 0.17 46.5 0.12 n.d. 0.37 100.8 86.8
NI-13new-NiOl-T1840.2 0.20 12.4 0.17 45.7 0.13 0.03 0.36 99.2 86.8
NI-13new-NiOl-T2240.5 0.02 12.5 0.17 46.1 0.12 0.04 0.38 99.8 86.8
NI-13new-NiOl-T1140.6 0.02 12.6 0.16 46.4 0.12 n.d. 0.33 100.2 86.8
NI-13new-NiOl-T840.2 0.03 12.6 0.17 46.3 0.12 0.08 0.32 99.8 86.8
NI-13new-NiOl-T2240.4 0.02 12.5 0.14 46.1 0.11 n.d. 0.31 99.7 86.8
NI-13new-NiOl-T240.9 0.02 12.6 0.15 46.3 0.14 0.03 0.28 100.4 86.8
NI-13new-NiOl-T2040.8 0.02 12.6 0.17 46.1 0.12 0.07 0.37 100.2 86.8
NI-13new-NiOl-T541.0 0.02 12.6 0.17 46.2 0.12 0.04 0.42 100.5 86.8
NI-13new-NiOl-T1640.5 0.02 12.6 0.17 46.3 0.11 0.03 0.32 100.0 86.8
NI-13new-NiOl-T1340.5 0.02 12.6 0.17 46.2 0.13 n.d. 0.32 99.9 86.7
NI-13new-NiOl-T2440.4 0.01 12.5 0.19 46.0 0.11 0.04 0.35 99.7 86.7
NI-13new-NiOl-T841.1 0.03 12.6 0.19 46.3 0.13 0.05 0.43 100.8 86.7
NI-13new-NiOl-T1640.7 0.02 12.6 0.20 46.0 0.13 0.03 0.32 100.0 86.7
NI-13new-NiOl-T2340.6 0.02 12.6 0.20 45.9 0.12 0.04 0.36 99.8 86.7
NI-13new-NiOl-T2240.5 0.01 12.7 0.16 46.2 0.11 0.04 0.36 100.1 86.7
NI-13new-NiOl-T241.1 0.02 12.7 0.16 46.2 0.12 n.d. 0.34 100.7 86.7
NI-13new-NiOl-T2440.3 0.02 12.6 0.17 46.0 0.12 0.07 0.35 99.7 86.7
NI-13new-NiOl-T2440.6 0.02 12.6 0.21 45.9 0.13 0.04 0.33 99.9 86.6
NI-13new-NiOl-T1740.8 0.01 12.7 0.18 45.9 0.14 0.04 0.30 100.1 86.6
NI-13new-NiOl-T2440.3 0.01 12.7 0.16 45.9 0.13 0.04 0.33 99.6 86.6
NI-13new-NiOl-T2240.8 0.02 12.8 0.17 46.1 0.12 n.d. 0.33 100.4 86.5
NI-13new-NiOl-T2440.8 0.03 12.8 0.18 46.0 0.12 0.05 0.31 100.3 86.5
NI-13new-NiOl-T1640.7 0.01 12.8 0.17 46.0 0.12 n.d. 0.28 100.0 86.5
NI-13new-NiOl-T2440.5 0.01 12.7 0.16 45.9 0.13 0.05 0.29 99.9 86.5
NI-13new-NiOl-T2440.4 0.02 12.8 0.18 46.0 0.12 0.05 0.33 99.9 86.5
NI-13new-NiOl-T1740.4 0.02 12.8 0.18 45.9 0.12 0.06 0.37 99.8 86.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T1041.0 0.02 12.8 0.17 45.9 0.12 0.06 0.41 100.5 86.5
NI-13new-NiOl-T1141.0 n.d. 12.8 0.18 46.0 0.12 n.d. 0.43 100.6 86.5
NI-13new-NiOl-T2440.3 0.02 12.8 0.19 46.0 0.11 0.05 0.34 99.9 86.5
NI-13new-NiOl-T840.1 0.02 12.9 0.17 46.0 0.13 n.d. 0.30 99.6 86.5
NI-13new-NiOl-T2440.4 0.02 12.9 0.17 46.1 0.13 0.05 0.36 100.1 86.4
NI-13new-NiOl-T1440.6 n.d. 12.9 0.15 45.8 0.13 n.d. 0.29 99.9 86.4
NI-13new-NiOl-T1540.5 n.d. 12.9 0.15 46.1 0.13 0.04 0.35 100.2 86.4
NI-13new-NiOl-T2340.8 0.01 12.8 0.16 45.8 0.11 0.08 0.26 100.0 86.4
NI-13new-NiOl-T2340.6 0.04 12.9 0.19 46.0 0.12 0.05 0.33 100.2 86.4
NI-13new-NiOl-T1840.4 0.05 12.8 0.16 45.5 0.13 0.04 0.36 99.5 86.4
NI-13new-NiOl-T2040.5 0.02 12.8 0.17 45.3 0.13 0.04 0.29 99.2 86.3
NI-13new-NiOl-T1640.4 0.07 12.9 0.18 45.7 0.13 0.03 0.34 99.7 86.3
NI-13new-NiOl-T2440.3 0.03 12.9 0.14 45.7 0.13 0.06 0.34 99.5 86.3
NI-13new-NiOl-T2340.6 0.02 12.9 0.18 45.7 0.12 n.d. 0.34 99.9 86.3
NI-13new-NiOl-T2141.0 0.02 13.0 0.19 45.9 0.12 0.05 0.30 100.5 86.3
NI-13new-NiOl-T1240.7 0.04 13.0 0.19 45.9 0.13 0.11 0.29 100.3 86.3
NI-13new-NiOl-T2440.5 0.02 12.9 0.17 45.8 0.12 0.08 0.30 99.9 86.3
NI-13new-NiOl-T2040.5 0.02 13.0 0.20 46.0 0.12 0.05 0.32 100.1 86.3
NI-13new-NiOl-T1940.2 0.02 12.9 0.17 45.7 0.13 0.03 0.29 99.5 86.3
NI-13new-NiOl-T1240.5 0.02 12.9 0.16 45.6 0.12 0.06 0.26 99.7 86.3
NI-13new-NiOl-T641.1 0.02 13.1 0.19 46.1 0.12 n.d. 0.30 100.9 86.3
NI-13new-NiOl-T1140.9 0.03 13.0 0.16 45.8 0.13 n.d. 0.27 100.4 86.2
NI-13new-NiOl-T1340.6 0.03 13.0 0.14 45.8 0.12 n.d. 0.37 100.1 86.2
NI-13new-NiOl-T2340.5 0.01 13.0 0.20 45.7 0.12 0.07 0.31 100.0 86.2
NI-13new-NiOl-T141.0 n.d. 13.2 0.18 46.0 0.12 n.d. 0.33 100.9 86.2
NI-13new-NiOl-T740.5 0.02 13.2 0.20 46.1 0.13 0.03 0.29 100.4 86.2
NI-13new-NiOl-T1740.6 0.01 13.1 0.21 45.7 0.12 n.d. 0.28 100.0 86.2
NI-13new-NiOl-T2440.3 0.02 13.0 0.16 45.6 0.12 0.05 0.27 99.6 86.2
NI-13new-NiOl-T840.6 0.02 13.2 0.18 46.0 0.13 0.04 0.29 100.5 86.2
NI-13new-NiOl-T1640.3 0.02 13.2 0.19 45.9 0.13 n.d. 0.28 100.1 86.2
NI-13new-NiOl-T1140.4 n.d. 13.1 0.17 45.8 0.12 n.d. 0.30 99.9 86.2
NI-13new-NiOl-T1940.4 0.04 13.1 0.20 45.8 0.13 n.d. 0.24 100.0 86.1
NI-13new-NiOl-T1240.7 0.02 13.2 0.19 45.9 0.14 n.d. 0.31 100.5 86.1
NI-13new-NiOl-T1940.3 0.02 13.1 0.19 45.7 0.12 0.04 0.26 99.8 86.1
NI-13new-NiOl-T141.1 0.01 13.2 0.17 45.9 0.13 n.d. 0.28 100.8 86.1
NI-13new-NiOl-T140.8 0.02 13.2 0.18 45.9 0.15 0.03 0.29 100.7 86.1
NI-13new-NiOl-T740.5 0.03 13.3 0.21 46.0 0.13 n.d. 0.26 100.4 86.1
NI-13new-NiOl-T1640.4 0.09 13.2 0.14 45.8 0.13 n.d. 0.24 100.0 86.1
NI-13new-NiOl-T341.2 0.02 13.3 0.20 45.7 0.12 0.08 0.28 100.9 86.0
NI-13new-NiOl-T440.5 0.02 13.2 0.19 45.7 0.12 n.d. 0.26 100.0 86.0
NI-13new-NiOl-T2240.5 0.01 13.2 0.19 45.4 0.13 n.d. 0.30 99.7 86.0
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T2239.5 0.53 12.9 0.15 44.6 0.13 2.34 0.36 100.6 86.0
NI-13new-NiOl-T2340.0 0.01 13.2 0.15 45.5 0.13 0.04 0.29 99.4 86.0
NI-13new-NiOl-T1740.8 0.02 13.3 0.18 45.6 0.13 0.03 0.23 100.2 86.0
NI-13new-NiOl-T1640.3 0.03 13.2 0.18 45.3 0.13 0.03 0.28 99.5 85.9
NI-13new-NiOl-T840.2 0.02 13.4 0.20 45.7 0.13 n.d. 0.24 99.9 85.9
NI-13new-NiOl-T1940.7 0.01 13.3 0.19 45.4 0.12 n.d. 0.25 100.1 85.9
NI-13new-NiOl-T1940.5 0.01 13.4 0.18 45.7 0.12 0.03 0.25 100.2 85.9
NI-13new-NiOl-T2340.4 0.02 13.3 0.20 45.4 0.13 n.d. 0.23 99.7 85.9
NI-13new-NiOl-T341.2 0.02 13.4 0.16 45.7 0.12 0.04 0.27 100.9 85.8
NI-13new-NiOl-T140.8 0.02 13.5 0.21 45.7 0.14 n.d. 0.27 100.6 85.8
NI-13new-NiOl-T2140.4 0.06 13.4 0.17 45.7 0.11 0.16 0.29 100.3 85.8
NI-13new-NiOl-T2040.3 0.02 13.3 0.21 45.2 0.17 0.04 0.30 99.6 85.8
NI-13new-NiOl-T1240.1 0.01 13.4 0.19 45.5 0.14 0.05 0.27 99.7 85.8
NI-13new-NiOl-T1140.6 0.02 13.5 0.18 45.7 0.12 n.d. 0.27 100.4 85.8
NI-13new-NiOl-T541.0 0.02 13.5 0.20 45.7 0.14 n.d. 0.25 100.7 85.8
NI-13new-NiOl-T2340.9 0.08 13.4 0.19 45.4 0.13 n.d. 0.30 100.3 85.8
NI-13new-NiOl-T2040.6 n.d. 13.5 0.20 45.5 0.13 0.07 0.22 100.2 85.7
NI-13new-NiOl-T1940.6 n.d. 13.5 0.19 45.5 0.13 n.d. 0.25 100.2 85.7
NI-13new-NiOl-T2440.1 0.02 13.4 0.18 45.1 0.13 n.d. 0.27 99.3 85.7
NI-13new-NiOl-T1640.2 0.02 13.5 0.20 45.5 0.14 n.d. 0.29 99.9 85.7
NI-13new-NiOl-T340.8 0.02 13.7 0.18 45.8 0.13 0.09 0.26 101.0 85.6
NI-13new-NiOl-T740.4 0.02 13.7 0.17 45.7 0.13 n.d. 0.23 100.4 85.6
NI-13new-NiOl-T1640.7 0.01 13.6 0.17 45.3 0.13 n.d. 0.24 100.1 85.5
NI-13new-NiOl-T1540.5 0.02 13.7 0.19 45.3 0.13 0.03 0.24 100.1 85.5
NI-13new-NiOl-T2440.3 0.04 13.8 0.21 45.6 0.13 0.11 0.25 100.4 85.5
NI-13new-NiOl-T440.5 0.03 13.8 0.16 45.6 0.11 0.04 0.41 100.7 85.5
NI-13new-NiOl-T2140.8 0.02 13.7 0.19 45.2 0.13 0.06 0.26 100.3 85.5
NI-13new-NiOl-T1440.7 0.02 13.8 0.18 45.3 0.14 n.d. 0.25 100.4 85.5
NI-13new-NiOl-T640.1 0.05 13.7 0.19 44.9 0.14 0.05 0.28 99.4 85.4
NI-13new-NiOl-T840.6 0.02 13.8 0.21 45.3 0.14 0.11 0.37 100.6 85.4
NI-13new-NiOl-T2341.0 0.02 13.8 0.18 45.1 0.14 n.d. 0.24 100.4 85.4
NI-13new-NiOl-T940.5 0.02 13.8 0.19 45.3 0.15 n.d. 0.25 100.2 85.4
NI-13new-NiOl-T640.2 0.06 13.6 0.18 44.6 0.13 n.d. 0.22 99.0 85.4
NI-13new-NiOl-T2240.0 0.02 13.9 0.21 45.2 0.13 n.d. 0.26 99.7 85.3
NI-13new-NiOl-T2340.4 0.02 13.8 0.20 44.8 0.13 n.d. 0.20 99.6 85.3
NI-13new-NiOl-T140.9 0.02 14.0 0.19 45.5 0.12 n.d. 0.23 101.0 85.3
NI-13new-NiOl-T1140.4 0.02 14.0 0.21 45.3 0.13 0.03 0.26 100.3 85.2
NI-13new-NiOl-T440.9 0.02 14.0 0.19 45.3 0.13 0.04 0.23 100.7 85.2
NI-13new-NiOl-T940.8 0.01 14.0 0.20 45.1 0.13 n.d. 0.22 100.5 85.2
NI-13new-NiOl-T140.9 0.01 14.1 0.22 45.2 0.13 0.04 0.27 101.0 85.1
NI-13new-NiOl-T340.6 0.02 14.1 0.19 45.2 0.15 0.05 0.19 100.5 85.1
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NI-13new-NiOl-T1640.3 0.04 14.2 0.17 45.0 0.12 n.d. 0.21 100.0 85.0
NI-13new-NiOl-T340.8 0.05 14.3 0.22 44.8 0.17 0.04 0.20 100.6 84.8
NI-13new-NiOl-T1640.1 0.16 14.4 0.18 44.8 0.14 n.d. 0.23 100.0 84.7
NI-13new-NiOl-T1440.4 0.02 14.5 0.17 45.0 0.11 0.04 0.31 100.5 84.7
NI-13new-NiOl-T740.1 0.01 14.5 0.22 44.9 0.13 0.03 0.18 100.1 84.6
NI-13new-NiOl-T940.2 0.08 14.5 0.19 44.7 0.13 n.d. 0.18 100.0 84.6
NI-13new-NiOl-T2440.0 0.10 14.5 0.19 44.8 0.13 0.03 0.23 100.0 84.6
NI-13new-NiOl-T2140.3 0.02 14.5 0.20 44.8 0.14 0.06 0.19 100.2 84.6
NI-13new-NiOl-T2339.9 0.17 14.5 0.22 44.5 0.16 n.d. 0.19 99.7 84.6
NI-13new-NiOl-T1740.3 0.01 14.5 0.20 44.7 0.14 n.d. 0.22 100.2 84.6
NI-13new-NiOl-T2340.3 0.14 14.5 0.19 44.4 0.13 n.d. 0.19 99.9 84.5
NI-13new-NiOl-T640.4 0.01 14.7 0.20 44.8 0.14 0.03 0.21 100.5 84.5
NI-13new-NiOl-T1940.1 0.01 14.8 0.18 44.7 0.14 0.04 0.17 100.1 84.4
NI-13new-NiOl-T2240.2 0.42 14.6 0.22 44.2 0.14 0.33 0.15 100.3 84.4
NI-13new-NiOl-T2040.4 n.d. 14.8 0.24 44.5 0.13 0.04 0.24 100.4 84.3
NI-13new-NiOl-T939.9 0.02 14.8 0.21 44.4 0.15 0.04 0.23 99.8 84.2
NI-13new-NiOl-T340.5 0.01 15.0 0.18 44.7 0.14 0.04 0.19 100.7 84.2
NI-13new-NiOl-T2140.1 0.13 14.9 0.20 44.5 0.15 n.d. 0.18 100.2 84.2
NI-13new-NiOl-T2140.0 0.02 14.9 0.22 44.4 0.15 n.d. 0.15 99.9 84.2
NI-13new-NiOl-T2040.0 0.02 14.9 0.23 44.3 0.13 n.d. 0.31 99.8 84.1
NI-13new-NiOl-T2140.4 0.02 14.9 0.22 44.3 0.14 n.d. 0.18 100.2 84.1
NI-13new-NiOl-T340.7 n.d. 15.0 0.20 44.5 0.14 0.03 0.21 100.8 84.1
NI-13new-NiOl-T1640.2 n.d. 15.1 0.22 44.4 0.15 n.d. 0.19 100.3 84.0
NI-13new-NiOl-T940.0 n.d. 15.1 0.22 44.3 0.15 n.d. 0.20 99.9 84.0
NI-13new-NiOl-T2140.0 n.d. 15.2 0.22 44.5 0.14 n.d. 0.23 100.3 83.9
NI-13new-NiOl-T2440.2 0.12 15.0 0.22 44.0 0.14 0.04 0.17 99.9 83.9
NI-13new-NiOl-T1640.2 0.01 15.2 0.20 44.4 0.15 n.d. 0.18 100.3 83.9
NI-13new-NiOl-T1240.2 0.02 15.1 0.23 44.1 0.14 0.04 0.22 100.1 83.8
NI-13new-NiOl-T1340.3 n.d. 15.2 0.22 44.2 0.14 n.d. 0.22 100.3 83.8
NI-13new-NiOl-T1640.1 0.14 15.2 0.21 44.1 0.15 n.d. 0.18 100.1 83.8
NI-13new-NiOl-T240.3 0.01 15.3 0.17 44.1 0.13 n.d. 0.27 100.4 83.7
NI-13new-NiOl-T740.6 0.02 15.3 0.24 44.1 0.13 0.04 0.16 100.6 83.7
NI-13new-NiOl-T1940.3 n.d. 15.4 0.23 43.8 0.14 0.03 0.20 100.1 83.5
NI-13new-NiOl-T2240.1 0.33 15.5 0.24 43.9 0.14 n.d. 0.13 100.4 83.5
NI-13new-NiOl-T939.6 0.01 15.5 0.26 43.8 0.15 n.d. 0.15 99.6 83.4
NI-13new-NiOl-T2440.4 0.01 15.6 0.25 43.7 0.15 n.d. 0.13 100.3 83.3
NI-13new-NiOl-T2339.8 0.01 15.6 0.21 43.6 0.14 n.d. 0.16 99.6 83.3
NI-13new-NiOl-T540.5 0.01 15.8 0.24 43.9 0.14 0.03 0.20 100.8 83.3
NI-13new-NiOl-T940.8 0.21 15.6 0.21 43.3 0.18 n.d. 0.16 100.4 83.2
NI-13new-NiOl-T939.6 0.19 15.7 0.21 43.6 0.18 n.d. 0.11 99.6 83.2
NI-13new-NiOl-T2240.0 0.01 16.0 0.23 43.4 0.15 n.d. 0.15 99.9 82.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T1840.2 0.02 16.1 0.21 43.3 0.14 n.d. 0.19 100.2 82.7
NI-13new-NiOl-T639.9 n.d. 16.4 0.22 43.5 0.15 n.d. 0.17 100.3 82.5
NI-13new-NiOl-T1640.0 0.02 16.3 0.26 43.3 0.15 n.d. 0.13 100.1 82.5
NI-13new-NiOl-T940.0 0.02 16.4 0.22 43.4 0.17 n.d. 0.11 100.4 82.5
NI-13new-NiOl-T2039.9 0.01 16.4 0.26 43.2 0.15 0.04 0.20 100.2 82.5
NI-13new-NiOl-T1439.9 0.18 16.4 0.25 43.0 0.15 n.d. 0.15 100.0 82.4
NI-13new-NiOl-T439.9 0.01 16.6 0.22 43.7 0.13 n.d. 0.26 100.8 82.4
NI-13new-NiOl-T140.4 0.02 16.6 0.25 43.1 0.12 n.d. 0.19 100.7 82.2
NI-13new-NiOl-T939.6 n.d. 16.6 0.25 43.1 0.15 n.d. 0.10 99.8 82.2
NI-13new-NiOl-T639.6 0.10 16.9 0.23 42.7 0.17 0.05 0.14 99.9 81.8
NI-13new-NiOl-T739.9 0.32 16.8 0.28 42.4 0.24 0.04 0.13 100.2 81.8
NI-13new-NiOl-T2440.1 0.01 17.1 0.25 42.6 0.18 n.d. 0.13 100.4 81.6
NI-13new-NiOl-T2139.7 n.d. 17.1 0.26 42.6 0.17 n.d. 0.13 100.0 81.6
NI-13new-NiOl-T840.4 0.01 17.2 0.28 42.7 0.14 n.d. 0.22 101.0 81.5
NI-13new-NiOl-T740.2 n.d. 17.5 0.28 42.7 0.14 n.d. 0.18 101.0 81.3
NI-13new-NiOl-T440.0 0.01 17.8 0.27 42.6 0.15 n.d. 0.13 100.9 81.0
NI-13new-NiOl-T2240.0 0.03 18.0 0.29 41.7 0.18 0.04 0.08 100.4 80.5
NI-13new-NiOl-T2139.5 n.d. 18.2 0.28 42.2 0.14 0.05 0.21 100.6 80.5
NI-13new-NiOl-T339.5 0.11 18.0 0.27 41.5 0.18 n.d. 0.10 99.7 80.4
NI-13new-NiOl-T1639.3 0.09 18.0 0.26 41.2 0.16 n.d. 0.14 99.1 80.3
NI-13new-NiOl-T342.6 0.03 17.5 0.30 38.8 0.16 n.d. 0.11 99.6 79.8
NI-13new-NiOl-T1139.3 0.02 18.8 0.29 41.3 0.20 0.05 0.12 100.1 79.6
NI-13new-NiOl-T1639.4 0.01 19.0 0.31 41.2 0.17 n.d. 0.13 100.2 79.4
NI-13new-NiOl-T639.3 0.01 19.1 0.29 41.3 0.18 n.d. 0.10 100.4 79.4
NI-13new-NiOl-T2339.3 0.01 19.0 0.27 41.0 0.22 n.d. 0.10 100.0 79.3
NI-13new-NiOl-T2439.5 0.05 19.2 0.29 41.0 0.19 0.03 0.08 100.4 79.2
NI-13new-NiOl-T939.5 0.10 19.2 0.31 40.7 0.28 n.d. 0.09 100.2 79.1
NI-13new-NiOl-T1539.4 0.16 19.0 0.31 40.3 0.19 0.05 0.12 99.5 79.1
NI-13new-NiOl-T1439.3 0.01 19.4 0.28 41.2 0.15 n.d. 0.20 100.6 79.1
NI-13new-NiOl-T740.1 0.03 19.4 0.29 40.7 0.18 0.04 0.10 100.8 79.0
NI-13new-NiOl-T1739.4 0.01 19.6 0.27 40.9 0.16 n.d. 0.14 100.4 78.8
NI-13new-NiOl-T1739.2 n.d. 19.5 0.29 40.6 0.16 n.d. 0.11 99.9 78.8
NI-13new-NiOl-T1639.1 0.02 19.6 0.29 40.6 0.15 n.d. 0.14 100.0 78.7
NI-13new-NiOl-T740.1 0.02 19.7 0.32 40.0 0.19 0.03 0.07 100.4 78.4
NI-13new-NiOl-T839.5 0.03 20.6 0.29 40.2 0.17 n.d. 0.10 100.9 77.7
NI-13new-NiOl-T2339.6 0.01 21.3 0.36 39.5 0.19 n.d. 0.08 101.0 76.8
NI-13new-NiOl-T139.3 0.22 21.3 0.32 38.3 0.21 n.d. 0.15 99.8 76.2
NI-13new-NiOl-T1639.0 0.10 21.5 0.37 38.7 0.27 n.d. 0.07 100.0 76.2
NI-13new-NiOl-T438.5 0.12 21.8 0.31 38.2 0.15 n.d. 0.24 99.4 75.7
NI-13new-NiOl-T1039.2 0.11 23.0 0.34 37.2 0.24 0.05 0.10 100.3 74.2
NI-13new-NiOl-T1838.6 0.02 23.9 0.38 37.1 0.20 n.d. 0.08 100.3 73.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-13new-NiOl-T1937.8 0.46 26.2 0.40 35.5 0.23 0.04 0.05 100.7 70.7
UR-6n-T108-Mg41.6 0.03 11.2 0.22 46.9 0.13 0.05 0.44 100.5 88.1
UR-6new-NiOl-T641.0 0.03 11.3 0.15 46.9 0.14 0.07 0.43 100.0 88.1
UR-6new-NiOl-T10441.1 0.03 11.3 0.14 46.9 0.13 0.05 0.40 100.1 88.1
UR-6new-NiOl-T641.1 0.03 11.4 0.18 47.2 0.15 0.43 0.44 100.8 88.1
UR-6new-NiOl-T10841.3 0.03 11.3 0.18 46.6 0.13 0.05 0.43 100.0 88.0
UR-6new-NiOl-T10841.3 0.03 11.4 0.14 46.9 0.13 0.05 0.42 100.4 88.0
UR-6new-NiOl-T10841.3 0.03 11.4 0.19 46.9 0.12 0.03 0.38 100.3 88.0
UR-6n-T108-Mg41.3 0.03 11.3 0.19 46.6 0.12 n.d. 0.40 100.0 88.0
UR-6new-NiOl-T10740.8 0.03 11.4 0.13 46.8 0.13 0.04 0.37 99.8 88.0
UR-6new-NiOl-T641.0 0.03 11.4 0.16 46.8 0.13 n.d. 0.42 99.9 88.0
UR-6new-NiOl-T641.1 0.02 11.4 0.18 46.7 0.13 0.07 0.39 100.0 88.0
UR-6new-NiOl-T641.3 0.03 11.4 0.16 46.9 0.13 0.04 0.43 100.5 88.0
UR-6new-NiOl-T10740.7 0.03 11.4 0.15 46.7 0.13 0.04 0.38 99.5 87.9
UR-6new-NiOl-T640.8 0.03 11.5 0.16 46.8 0.13 0.04 0.40 99.8 87.9
UR-6n-T6-Mg-141.4 0.03 11.5 0.19 46.8 0.13 n.d. 0.42 100.5 87.9
UR-6n-T108-Mg41.3 0.03 11.5 0.15 46.7 0.14 0.04 0.41 100.3 87.9
UR-6new-NiOl-T641.1 0.02 11.5 0.13 46.7 0.14 0.04 0.42 100.0 87.9
UR-6n-T6-Mg-141.5 0.03 11.5 0.14 47.0 0.14 0.04 0.41 100.8 87.9
UR-6new-NiOl-T640.7 0.03 11.5 0.20 46.8 0.13 0.03 0.41 99.9 87.9
UR-6new-NiOl-T10741.0 0.03 11.4 0.14 46.6 0.13 0.04 0.40 99.7 87.9
UR-6n-T6-Mg-241.3 0.02 11.5 0.19 46.9 0.13 0.06 0.45 100.7 87.9
UR-6new-NiOl-T640.9 0.02 11.5 0.15 46.9 0.13 0.05 0.41 100.1 87.9
UR-6new-NiOl-T10641.6 0.02 11.3 0.15 46.1 0.17 0.03 0.37 99.8 87.9
UR-6new-NiOl-T640.9 0.03 11.5 0.16 46.7 0.12 0.06 0.40 99.9 87.9
UR-6n-T6-Mg-241.4 0.02 11.6 0.12 47.0 0.14 n.d. 0.42 100.7 87.9
UR-6new-NiOl-T10841.2 0.03 11.5 0.17 46.6 0.13 0.09 0.42 100.1 87.9
UR-6new-NiOl-T10340.9 0.03 11.5 0.18 46.7 0.12 0.04 0.39 99.9 87.9
UR-6new-NiOl-T641.0 0.03 11.5 0.14 46.8 0.13 0.09 0.44 100.1 87.9
UR-6new-NiOl-T10841.4 0.03 11.5 0.19 46.8 0.12 0.04 0.43 100.5 87.9
UR-6n-T107-Mg41.1 0.03 11.5 0.20 46.8 0.12 0.04 0.44 100.3 87.9
UR-6n-T107-Mg41.0 0.03 11.5 0.13 46.5 0.12 0.04 0.39 99.7 87.9
UR-6n-T6-Mg-241.5 0.03 11.6 0.15 47.0 0.13 0.07 0.40 100.8 87.9
UR-6n-T6-Mg-241.5 0.03 11.6 0.11 47.0 0.13 n.d. 0.44 100.8 87.9
UR-6new-NiOl-T10340.6 0.03 11.5 0.17 46.6 0.13 0.07 0.39 99.6 87.8
UR-6new-NiOl-T10441.2 0.03 11.6 0.16 46.9 0.12 0.05 0.40 100.3 87.8
UR-6n-T107-Mg41.2 0.03 11.5 0.14 46.6 0.14 0.04 0.38 100.0 87.8
UR-6new-NiOl-T640.5 0.03 11.5 0.12 46.8 0.14 0.13 0.43 99.6 87.8
UR-6new-NiOl-T641.1 0.02 11.6 0.17 47.0 0.12 n.d. 0.39 100.4 87.8
UR-6new-NiOl-T10841.3 0.04 11.5 0.18 46.8 0.12 0.05 0.37 100.4 87.8
UR-6new-NiOl-T640.8 0.02 11.6 0.13 46.8 0.13 0.05 0.39 99.9 87.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6n-T6-Mg-141.6 0.03 11.6 0.19 46.8 0.13 n.d. 0.43 100.7 87.8
UR-6new-NiOl-T10841.2 0.03 11.5 0.26 46.4 0.14 0.04 0.42 100.0 87.8
UR-6n-T6-Mg-241.3 0.03 11.6 0.16 46.9 0.13 0.04 0.42 100.6 87.8
UR-6n-T6-Mg-141.5 0.04 11.6 0.21 46.9 0.12 0.06 0.42 100.7 87.8
UR-6new-NiOl-T640.5 0.02 11.6 0.14 46.8 0.14 0.03 0.44 99.6 87.8
UR-6new-NiOl-T641.0 0.02 11.6 0.20 46.7 0.14 0.08 0.40 100.1 87.8
UR-6n-T108-Mg41.4 0.03 11.6 0.20 46.8 0.12 0.06 0.44 100.6 87.8
UR-6new-NiOl-T10340.2 0.02 11.5 0.17 46.6 0.14 0.05 0.45 99.2 87.8
UR-6new-NiOl-T641.1 0.02 11.6 n.d. 46.8 0.12 0.04 0.41 100.1 87.8
UR-6new-NiOl-T10340.9 0.03 11.7 0.16 47.3 0.12 0.03 0.42 100.7 87.8
UR-6new-NiOl-T10340.3 0.02 11.6 0.21 46.7 0.14 0.04 0.37 99.4 87.8
UR-6new-NiOl-T10341.0 0.03 11.6 0.14 46.7 0.12 0.04 0.42 100.1 87.8
UR-6new-NiOl-T640.8 0.03 11.5 0.16 46.6 0.13 0.10 0.43 99.8 87.8
UR-6n-T6-Mg-241.4 0.03 11.6 0.19 46.9 0.14 n.d. 0.43 100.8 87.8
UR-6new-NiOl-T10440.3 0.02 11.6 0.19 46.9 0.13 0.04 0.43 99.6 87.8
UR-6new-NiOl-T641.0 0.02 11.6 0.19 46.7 0.12 n.d. 0.41 100.0 87.8
UR-6new-NiOl-T10841.2 0.03 11.6 0.13 46.9 0.13 0.05 0.38 100.4 87.8
UR-6new-NiOl-T10440.9 0.03 11.6 0.17 46.7 0.14 n.d. 0.44 99.9 87.8
UR-6n-T103-Mg40.9 0.02 11.6 0.13 46.8 0.13 n.d. 0.40 100.1 87.8
UR-6new-NiOl-T10841.4 0.03 11.6 0.21 46.8 0.12 0.04 0.41 100.6 87.8
UR-6new-NiOl-T10340.9 0.03 11.6 0.18 46.8 0.13 0.04 0.46 100.1 87.8
UR-6n-T104-Mg41.3 0.03 11.6 0.17 46.7 0.14 0.03 0.41 100.4 87.8
UR-6n-T6-Mg-241.3 0.02 11.7 0.16 47.1 0.13 0.05 0.43 101.0 87.8
UR-6n-T103-Mg41.1 0.02 11.7 0.15 47.1 0.13 0.06 0.44 100.8 87.8
UR-6n-T108-Mg41.2 0.03 11.6 0.11 46.7 0.13 0.04 0.41 100.2 87.8
UR-6n-T6-Mg-141.4 0.03 11.7 0.20 46.8 0.13 0.05 0.45 100.8 87.8
UR-6new-NiOl-T640.9 0.03 11.6 0.14 46.8 0.12 0.08 0.44 100.2 87.7
UR-6new-NiOl-T10340.3 0.02 11.6 0.16 46.5 0.13 0.03 0.42 99.2 87.7
UR-6n-T108-Mg41.3 0.02 11.6 0.18 46.7 0.13 0.04 0.43 100.4 87.7
UR-6new-NiOl-T10440.7 0.03 11.7 0.15 47.0 0.14 0.05 0.43 100.3 87.7
UR-6new-NiOl-T10341.0 0.03 11.6 0.19 46.6 0.13 0.03 0.43 100.0 87.7
UR-6n-T108-Mg41.4 0.03 11.7 0.15 46.8 0.13 n.d. 0.39 100.6 87.7
UR-6n-T108-Mg41.4 0.03 11.7 0.23 46.8 0.13 0.06 0.41 100.7 87.7
UR-6n-T6-Mg-241.4 0.03 11.7 0.22 47.0 0.12 0.03 0.40 100.9 87.7
UR-6n-T6-Mg-141.4 0.02 11.7 0.11 46.8 0.13 n.d. 0.41 100.5 87.7
UR-6n-T104-Mg41.5 0.03 11.6 0.20 46.7 0.13 0.04 0.43 100.7 87.7
UR-6new-NiOl-T10841.2 0.03 11.6 0.15 46.7 0.14 0.05 0.36 100.2 87.7
UR-6n-T6-Mg-141.5 0.03 11.7 0.19 46.8 0.14 0.04 0.41 100.7 87.7
UR-6new-NiOl-T10740.8 0.02 11.6 0.17 46.5 0.12 n.d. 0.40 99.6 87.7
UR-6new-NiOl-T640.8 0.02 11.6 0.15 46.7 0.13 0.04 0.42 99.9 87.7
UR-6n-T108-Mg41.2 0.03 11.7 0.19 46.8 0.12 0.05 0.43 100.5 87.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6n-T108-Mg41.3 0.03 11.7 0.21 47.0 0.13 0.04 0.45 100.8 87.7
UR-6n-T103-Mg41.0 0.01 11.7 0.18 46.8 0.14 0.06 0.42 100.2 87.7
UR-6n-T107-Mg41.2 0.02 11.7 0.21 46.8 0.13 n.d. 0.43 100.4 87.7
UR-6n-T6-Mg-241.0 0.05 11.7 0.15 47.1 0.13 0.03 0.44 100.6 87.7
UR-6new-NiOl-T641.0 0.03 11.7 0.16 46.7 0.13 0.04 0.41 100.1 87.7
UR-6new-NiOl-T10740.4 0.02 11.6 0.13 46.6 0.13 n.d. 0.46 99.4 87.7
UR-6n-T108-Mg41.3 0.03 11.7 0.20 47.0 0.12 0.04 0.47 100.8 87.7
UR-6new-NiOl-T10441.0 0.02 11.7 0.14 46.9 0.13 0.03 0.42 100.4 87.7
UR-6n-T108-Mg41.4 0.03 11.7 0.16 46.9 0.14 n.d. 0.43 100.8 87.7
UR-6new-NiOl-T10841.4 0.03 11.7 0.15 46.8 0.13 n.d. 0.43 100.7 87.7
UR-6n-T108-Mg41.1 0.03 11.6 n.d. 46.6 0.11 n.d. 0.41 100.0 87.7
UR-6n-T103-Mg41.3 0.03 11.7 0.18 46.8 0.13 n.d. 0.40 100.5 87.7
UR-6n-T103-Mg40.9 0.03 11.7 0.20 46.6 0.13 0.04 0.42 100.0 87.7
UR-6n-T108-Mg41.1 0.03 11.6 0.22 46.5 0.12 0.03 0.42 100.1 87.7
UR-6new-NiOl-T10440.7 0.03 11.9 0.12 47.4 0.13 n.d. 0.45 100.7 87.7
UR-6n-T6-Mg-141.5 0.03 11.7 0.11 46.6 0.13 0.03 0.39 100.4 87.7
UR-6n-T104-Mg41.4 0.03 11.7 0.19 46.9 0.12 0.06 0.45 100.9 87.7
UR-6n-T107-Mg41.1 0.03 11.7 0.20 46.8 0.12 0.05 0.47 100.5 87.7
UR-6new-NiOl-T640.8 0.03 11.7 0.12 46.9 0.13 0.36 0.41 100.5 87.7
UR-6n-T107-Mg41.2 0.03 11.7 0.19 46.5 0.13 0.05 0.39 100.2 87.7
UR-6n-T6-Mg-141.3 0.03 11.7 0.20 46.8 0.14 0.04 0.40 100.6 87.7
UR-6new-NiOl-T10841.3 0.03 11.8 0.16 47.0 0.12 0.04 0.40 100.8 87.7
UR-6n-T103-Mg41.0 0.02 11.7 0.22 46.8 0.14 0.04 0.42 100.4 87.7
UR-6new-NiOl-T10441.1 0.02 11.8 0.17 46.9 0.12 0.04 0.41 100.5 87.7
UR-6new-NiOl-T10340.9 0.03 11.7 0.17 46.6 0.12 0.04 0.41 100.0 87.7
UR-6new-NiOl-T640.6 0.03 11.8 0.13 46.8 0.12 0.04 0.43 99.9 87.7
UR-6n-T108-Mg41.4 0.03 11.7 0.22 46.7 0.13 0.04 0.38 100.7 87.7
UR-6n-T108-Mg41.2 0.04 11.7 0.14 46.8 0.13 0.04 0.40 100.5 87.7
UR-6n-T6-Mg-141.5 0.02 11.7 0.13 46.6 0.13 n.d. 0.38 100.5 87.7
UR-6n-T103-Mg41.1 0.02 11.7 0.18 46.8 0.13 0.07 0.43 100.5 87.7
UR-6n-T108-Mg41.2 0.04 11.8 0.18 47.0 0.13 0.04 0.43 100.8 87.7
UR-6n-T108-Mg41.6 0.03 11.7 0.13 46.4 0.13 0.04 0.45 100.4 87.7
UR-6new-NiOl-T640.7 0.02 11.7 0.18 46.7 0.14 0.05 0.39 99.9 87.7
UR-6new-NiOl-T641.1 0.02 11.8 0.20 46.9 0.12 0.04 0.43 100.6 87.7
UR-6n-T107-Mg41.0 0.02 11.7 n.d. 46.7 0.14 n.d. 0.40 100.2 87.6
UR-6n-T6-Mg-141.3 0.04 11.7 0.21 46.5 0.12 0.04 0.42 100.4 87.6
UR-6new-NiOl-T641.3 0.03 11.8 0.18 47.0 0.13 n.d. 0.43 100.8 87.6
UR-6n-T6-Mg-241.3 0.03 11.8 0.15 46.8 0.14 n.d. 0.41 100.6 87.6
UR-6new-NiOl-T641.2 0.03 11.7 0.17 46.5 0.13 0.05 0.44 100.2 87.6
UR-6new-NiOl-T10841.3 0.04 11.6 0.16 46.4 0.14 0.05 0.37 100.1 87.6
UR-6n-T103-Mg40.9 0.03 11.8 0.17 46.8 0.13 0.05 0.42 100.3 87.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6new-NiOl-T641.0 0.03 11.7 0.18 46.7 0.13 n.d. 0.39 100.1 87.6
UR-6n-T107-Mg41.3 0.02 11.7 0.17 46.5 0.13 n.d. 0.41 100.2 87.6
UR-6n-T104-Mg41.4 0.03 11.8 0.25 46.8 0.12 0.05 0.44 100.9 87.6
UR-6n-T108-Mg41.5 0.04 11.8 0.14 46.8 0.13 0.06 0.42 100.8 87.6
UR-6new-NiOl-T10441.2 0.02 11.8 0.21 46.7 0.13 0.04 0.44 100.5 87.6
UR-6n-T104-Mg41.4 0.03 11.8 0.15 47.0 0.12 0.05 0.42 101.0 87.6
UR-6n-T6-Mg-141.4 0.03 11.8 0.15 46.9 0.12 0.08 0.43 100.9 87.6
UR-6n-T103-Mg41.0 0.03 11.7 0.21 46.6 0.13 0.04 0.42 100.2 87.6
UR-6n-T6-Mg-141.3 0.03 11.7 0.19 46.6 0.13 n.d. 0.44 100.5 87.6
UR-6new-NiOl-T10841.4 0.03 11.8 0.14 46.8 0.13 0.03 0.39 100.7 87.6
UR-6new-NiOl-T10841.3 0.03 11.7 0.16 46.5 0.14 0.04 0.34 100.2 87.6
UR-6n-T6-Mg-141.3 0.02 11.8 0.19 46.8 0.14 0.05 0.39 100.7 87.6
UR-6new-NiOl-T640.6 0.02 11.8 0.19 46.9 0.12 0.04 0.44 100.1 87.6
UR-6n-T6-Mg-141.6 0.03 11.8 n.d. 46.7 0.15 0.03 0.44 100.7 87.6
UR-6n-T6-Mg-141.3 0.03 11.8 0.20 46.8 0.14 n.d. 0.44 100.7 87.6
UR-6n-T6-Mg-141.4 0.03 11.8 0.15 46.8 0.14 0.04 0.44 100.9 87.6
UR-6n-T6-Mg-141.5 0.03 11.8 0.16 46.9 0.13 0.03 0.39 101.0 87.6
UR-6new-NiOl-T640.9 0.03 11.8 0.14 46.9 0.13 n.d. 0.40 100.3 87.6
UR-6n-T6-Mg-141.3 0.02 11.8 0.17 46.6 0.13 n.d. 0.43 100.5 87.6
UR-6new-NiOl-T1641.2 0.03 11.8 0.20 46.6 0.15 n.d. 0.36 100.4 87.6
UR-6n-T108-Mg41.2 0.03 11.8 0.23 46.9 0.13 0.05 0.43 100.8 87.6
UR-6new-NiOl-T10341.1 0.03 11.8 0.16 46.7 0.13 n.d. 0.42 100.3 87.6
UR-6n-T6-Mg-141.5 0.02 11.8 0.20 46.7 0.13 n.d. 0.43 100.8 87.6
UR-6new-NiOl-T10441.0 0.03 11.9 0.19 47.0 0.13 0.04 0.41 100.6 87.6
UR-6new-NiOl-T10740.7 0.03 11.8 0.18 46.6 0.13 0.04 0.45 99.9 87.6
UR-6n-T6-Mg-141.5 0.03 11.8 0.10 46.8 0.13 0.05 0.43 100.9 87.6
UR-6new-NiOl-T10841.2 0.03 11.8 0.14 46.7 0.13 0.04 0.38 100.4 87.6
UR-6n-T6-Mg-141.4 0.04 11.8 0.12 46.8 0.12 0.05 0.45 100.9 87.6
UR-6new-NiOl-T640.4 0.03 11.9 0.17 46.9 0.12 n.d. 0.43 100.0 87.6
UR-6new-NiOl-T10841.4 0.03 11.8 0.18 46.6 0.14 0.03 0.37 100.5 87.6
UR-6n-T108-Mg41.3 0.04 11.7 n.d. 46.3 0.14 0.03 0.34 100.0 87.6
UR-6n-T108-Mg41.4 0.04 11.9 0.11 46.9 0.12 n.d. 0.47 101.0 87.6
UR-6n-T103-Mg40.9 0.02 11.8 0.10 46.6 0.13 n.d. 0.41 100.1 87.6
UR-6n-T108-Mg41.3 0.02 11.8 n.d. 46.7 0.13 n.d. 0.41 100.5 87.6
UR-6n-T108-Mg41.2 0.02 11.8 0.12 46.4 0.12 0.05 0.39 100.1 87.6
UR-6new-NiOl-T10841.5 0.03 11.8 0.17 46.7 0.14 0.03 0.41 100.8 87.6
UR-6n-T104-Mg41.4 0.03 11.8 0.21 46.7 0.13 0.05 0.38 100.7 87.6
UR-6n-T107-Mg41.1 0.03 11.8 0.14 46.6 0.15 0.04 0.41 100.3 87.5
UR-6n-T104-Mg41.5 0.03 11.9 0.15 46.8 0.13 0.05 0.43 100.9 87.5
UR-6new-NiOl-T641.1 0.03 11.9 0.11 46.8 0.12 n.d. 0.40 100.4 87.5
UR-6n-T6-Mg-141.2 0.03 11.9 0.19 46.8 0.13 0.05 0.41 100.7 87.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6n-T6-Mg-141.4 0.03 11.9 0.18 46.8 0.11 0.05 0.43 100.8 87.5
UR-6n-T104-Mg41.2 0.03 11.9 0.16 46.8 0.13 0.04 0.43 100.7 87.5
UR-6n-T104-Mg41.3 0.02 11.9 0.22 46.8 0.11 n.d. 0.40 100.8 87.5
UR-6n-T103-Mg40.8 0.02 11.9 0.12 46.7 0.14 0.05 0.42 100.2 87.5
UR-6n-T6-Mg-141.5 0.02 11.9 0.15 46.9 0.13 0.05 0.39 101.0 87.5
UR-6new-NiOl-T10740.8 0.02 11.8 0.23 46.6 0.13 0.04 0.36 100.0 87.5
UR-6n-T103-Mg41.1 0.02 11.9 0.14 46.7 0.14 0.04 0.43 100.4 87.5
UR-6n-T103-Mg40.9 0.02 11.9 0.21 46.8 0.13 0.05 0.42 100.5 87.5
UR-6n-T6-Mg-141.4 0.03 11.9 0.16 46.8 0.11 n.d. 0.41 100.9 87.5
UR-6new-NiOl-T10641.9 0.02 11.8 0.18 46.3 0.14 0.04 0.33 100.7 87.5
UR-6new-NiOl-T10841.3 0.03 11.9 0.14 46.8 0.14 0.04 0.44 100.8 87.5
UR-6n-T104-Mg41.4 0.02 12.0 0.18 46.8 0.13 0.06 0.40 101.0 87.5
UR-6new-NiOl-T1140.9 0.03 11.9 0.19 46.6 0.13 0.03 0.36 100.2 87.5
UR-6n-T106-Mg41.4 0.03 11.8 0.16 46.1 0.15 0.07 0.36 100.0 87.5
UR-6n-T108-Mg41.3 0.03 11.9 0.22 46.6 0.13 0.06 0.36 100.7 87.5
UR-6new-NiOl-T10340.4 0.03 11.9 0.19 46.5 0.14 0.05 0.35 99.5 87.5
UR-6n-T6-Mg-141.5 0.02 11.9 0.13 46.7 0.14 0.04 0.39 100.9 87.5
UR-6n-T108-Mg41.2 0.04 12.0 0.16 46.9 0.12 0.05 0.40 100.9 87.5
UR-6n-T103-Mg41.0 0.03 11.9 0.14 46.7 0.13 n.d. 0.41 100.4 87.5
UR-6new-NiOl-T10340.5 0.02 11.9 0.17 46.4 0.14 0.19 0.37 99.7 87.4
UR-6new-NiOl-T10340.8 0.02 11.9 0.19 46.4 0.12 0.06 0.32 99.8 87.4
UR-6n-T104-Mg41.2 0.02 12.0 0.22 46.8 0.12 0.06 0.43 100.9 87.4
UR-6new-NiOl-T641.4 0.01 12.0 0.21 46.7 0.13 n.d. 0.39 100.8 87.4
UR-6new-NiOl-T10641.6 0.02 11.9 0.22 46.4 0.14 0.03 0.36 100.6 87.4
UR-6n-T108-Mg41.3 0.02 12.0 0.13 46.6 0.13 0.05 0.38 100.5 87.4
UR-6n-T106-Mg41.4 0.03 11.8 0.16 46.0 0.15 0.05 0.38 100.0 87.4
UR-6new-NiOl-T10740.8 0.02 11.9 0.17 46.5 0.13 0.04 0.39 99.9 87.4
UR-6n-T103-Mg40.9 0.02 12.0 0.14 46.6 0.14 0.05 0.38 100.2 87.4
UR-6new-NiOl-T10641.3 0.03 11.9 0.20 46.3 0.15 0.04 0.38 100.3 87.4
UR-6n-T103-Mg40.9 0.02 12.0 0.17 46.6 0.12 0.03 0.42 100.2 87.4
UR-6n-T103-Mg40.9 0.02 12.0 0.15 46.7 0.13 n.d. 0.41 100.3 87.4
UR-6n-T107-Mg41.2 0.03 12.0 0.19 46.8 0.12 n.d. 0.39 100.7 87.4
UR-6new-NiOl-T10340.9 0.02 12.0 0.20 46.6 0.13 n.d. 0.35 100.2 87.4
UR-6n-T108-Mg41.2 0.03 12.0 0.23 46.7 0.12 0.04 0.43 100.8 87.4
UR-6new-NiOl-T1641.4 0.02 12.0 0.23 46.6 0.12 0.04 0.34 100.8 87.4
UR-6new-NiOl-T1641.2 0.02 12.0 0.19 46.5 0.13 0.03 0.37 100.4 87.4
UR-6new-NiOl-T141.0 0.03 11.9 0.16 46.3 0.15 0.06 0.33 100.0 87.4
UR-6n-T103-Mg40.8 0.02 12.0 0.23 46.4 0.14 n.d. 0.36 99.9 87.4
UR-6n-T107-Mg41.0 0.02 12.0 0.13 46.6 0.14 0.04 0.41 100.3 87.4
UR-6new-NiOl-T10440.4 0.02 12.0 0.18 46.5 0.13 n.d. 0.35 99.5 87.4
UR-6n-T106-Mg41.1 0.02 11.9 0.18 46.2 0.14 0.03 0.40 100.1 87.3
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6n-T103-Mg41.0 0.02 12.1 0.19 46.7 0.13 n.d. 0.38 100.5 87.3
UR-6n-T103-Mg41.0 0.02 12.0 0.21 46.5 0.14 n.d. 0.36 100.2 87.3
UR-6new-NiOl-T10740.4 0.03 12.0 0.27 46.5 0.14 n.d. 0.37 99.7 87.3
UR-6new-NiOl-T1140.9 0.02 12.1 0.18 46.7 0.14 0.07 0.36 100.4 87.3
UR-6new-NiOl-T1641.2 0.03 12.0 0.15 46.6 0.13 0.04 0.40 100.5 87.3
UR-6n-T107-Mg41.1 0.03 12.0 0.22 46.3 0.13 0.03 0.35 100.1 87.3
UR-6new-NiOl-T10641.3 0.02 12.0 0.22 46.3 0.15 n.d. 0.34 100.4 87.3
UR-6n-T106-Mg41.4 0.03 11.9 0.13 46.0 0.15 0.03 0.39 100.1 87.3
UR-6n-T6-Mg-141.4 0.03 12.1 0.14 46.7 0.14 0.03 0.39 100.9 87.3
UR-6new-NiOl-T1140.9 0.02 12.0 0.17 46.5 0.14 0.04 0.35 100.2 87.3
UR-6n-T108-Mg41.3 0.03 12.1 0.15 46.8 0.13 n.d. 0.45 101.0 87.3
UR-6n-T103-Mg40.9 0.03 12.1 0.16 46.8 0.12 n.d. 0.44 100.5 87.3
UR-6new-NiOl-T10641.6 0.03 11.9 0.19 45.9 0.15 0.04 0.35 100.2 87.3
UR-6n-T6-Mg-141.3 0.03 12.1 0.15 46.8 0.14 n.d. 0.40 101.0 87.3
UR-6n-T104-Mg41.4 0.03 12.1 0.18 46.5 0.15 n.d. 0.39 100.7 87.3
UR-6n-T103-Mg40.9 0.01 12.1 0.16 46.6 0.14 0.04 0.38 100.4 87.3
UR-6new-NiOl-T10440.8 0.03 12.2 0.20 47.0 0.14 0.03 0.32 100.8 87.3
UR-6n-T107-Mg41.0 0.03 12.0 0.20 46.3 0.13 0.04 0.36 100.1 87.3
UR-6new-NiOl-T10641.9 0.02 12.1 0.18 46.3 0.15 n.d. 0.39 101.0 87.3
UR-6n-T104-Mg41.2 0.01 12.1 0.21 46.6 0.14 n.d. 0.36 100.7 87.3
UR-6new-NiOl-T10340.8 0.03 12.1 0.17 46.5 0.13 n.d. 0.36 100.2 87.2
UR-6new-NiOl-T10340.2 0.03 12.1 0.18 46.4 0.13 0.04 0.33 99.5 87.2
UR-6new-NiOl-T1640.7 0.03 12.2 0.17 46.5 0.13 n.d. 0.35 100.0 87.2
UR-6n-T106-Mg41.4 0.02 12.1 0.17 46.1 0.16 n.d. 0.39 100.4 87.2
UR-6new-NiOl-T1140.7 0.02 12.2 0.14 46.4 0.14 0.05 0.38 100.1 87.2
UR-6new-NiOl-T140.8 0.02 12.2 0.18 46.3 0.14 n.d. 0.37 100.0 87.1
UR-6new-NiOl-T10740.7 0.02 12.1 0.18 46.1 0.14 0.04 0.29 99.6 87.1
UR-6new-NiOl-T10841.3 0.02 12.3 0.19 46.6 0.13 0.06 0.33 100.9 87.1
UR-6new-NiOl-T5-241.3 0.03 12.3 0.18 46.4 0.15 n.d. 0.34 100.6 87.1
UR-6n-T103-Mg40.9 0.02 12.3 0.22 46.4 0.13 0.04 0.36 100.4 87.1
UR-6new-NiOl-T641.1 0.02 12.3 0.25 46.4 0.13 n.d. 0.33 100.6 87.0
UR-6n-T104-Mg41.1 0.02 12.3 0.19 46.4 0.14 0.04 0.34 100.6 87.0
UR-6new-NiOl-T141.1 0.02 12.4 0.19 46.5 0.13 0.04 0.34 100.6 87.0
UR-6new-NiOl-T10841.3 0.02 12.4 0.17 46.2 0.14 0.05 0.33 100.7 86.9
UR-6new-NiOl-T10441.0 0.03 12.4 0.18 46.4 0.14 0.03 0.33 100.6 86.9
UR-6new-NiOl-T1640.5 0.02 12.4 0.16 46.3 0.14 0.05 0.33 100.0 86.9
UR-6new-NiOl-T1140.8 0.03 12.5 0.17 46.6 0.15 0.23 0.37 100.9 86.9
UR-6new-NiOl-T10740.4 0.02 12.4 0.17 46.4 0.14 0.04 0.26 99.8 86.9
UR-6n-T107-Mg41.2 0.03 12.4 0.13 46.2 0.14 0.05 0.37 100.5 86.9
UR-6new-12MI-3340.4 0.02 12.4 0.21 46.3 0.13 0.04 0.33 99.8 86.9
UR-6new-NiOl-T140.9 0.03 12.4 0.18 46.3 0.13 0.03 0.34 100.3 86.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6new-NiOl-T140.7 0.02 12.4 0.19 46.0 0.14 0.04 0.33 99.9 86.9
UR-6new-NiOl-T10741.3 0.02 12.4 0.21 46.1 0.14 0.10 0.33 100.6 86.9
UR-6new-NiOl-T141.0 0.02 12.4 0.16 46.1 0.14 n.d. 0.32 100.2 86.9
UR-6n-T103-Mg40.8 0.02 12.5 0.19 46.1 0.13 n.d. 0.29 100.0 86.8
UR-6new-NiOl-T140.8 0.03 12.5 0.14 46.0 0.13 0.04 0.33 99.8 86.8
UR-6new-NiOl-T10741.0 0.02 12.5 0.16 46.1 0.13 0.04 0.29 100.2 86.8
UR-6new-NiOl-T5-140.7 0.03 12.5 0.22 46.0 0.14 0.04 0.36 100.0 86.8
UR-6new-NiOl-T10241.1 0.03 12.5 0.21 45.9 0.15 n.d. 0.30 100.2 86.8
UR-6new-NiOl-T10540.9 0.02 12.5 0.21 46.0 0.15 n.d. 0.28 100.1 86.7
UR-6new-NiOl-T1140.8 0.02 12.7 0.15 46.5 0.15 0.07 0.35 100.7 86.7
UR-6new-NiOl-T10740.2 0.02 12.6 0.18 46.3 0.14 0.07 0.29 99.8 86.7
UR-6new-NiOl-T10241.0 0.03 12.6 0.21 46.1 0.15 0.04 0.27 100.4 86.7
UR-6new-NiOl-T5-241.2 0.02 12.6 0.25 46.1 0.14 n.d. 0.30 100.7 86.7
UR-6new-NiOl-T5-141.1 0.03 12.7 0.18 46.3 0.15 n.d. 0.34 100.7 86.7
UR-6new-NiOl-T10540.9 0.01 12.6 0.17 46.0 0.14 n.d. 0.28 100.1 86.7
UR-6new-NiOl-T641.2 0.02 12.6 0.22 46.0 0.14 0.04 0.28 100.6 86.7
UR-6new-NiOl-T10241.1 0.02 12.7 0.16 46.2 0.14 n.d. 0.33 100.6 86.7
UR-6n-T106-Mg41.3 0.03 12.6 0.17 45.6 0.16 0.04 0.38 100.2 86.6
UR-6new-NiOl-T14-241.1 0.03 12.7 0.21 46.0 0.14 n.d. 0.33 100.5 86.6
UR-6new-NiOl-T140.8 0.03 12.7 0.17 45.8 0.13 0.03 0.27 99.9 86.6
UR-6new-NiOl-T10340.1 0.03 12.7 0.23 46.1 0.14 n.d. 0.31 99.6 86.6
UR-6new-NiOl-T5-241.1 0.03 12.9 0.23 46.3 0.14 0.03 0.28 101.0 86.5
UR-6new-NiOl-T10541.0 0.24 12.7 0.19 45.6 0.17 0.04 0.27 100.1 86.5
UR-6new-NiOl-T5-141.1 0.01 12.9 0.20 46.2 0.14 n.d. 0.29 100.8 86.5
UR-6new-NiOl-T10740.9 0.02 12.7 0.24 45.5 0.13 0.05 0.26 99.8 86.5
UR-6new-NiOl-T10241.1 0.02 12.8 0.16 45.8 0.13 n.d. 0.30 100.3 86.5
UR-6new-NiOl-T140.5 0.02 12.8 0.17 45.8 0.16 0.03 0.29 99.8 86.4
UR-6new-NiOl-T640.5 0.03 12.8 0.19 45.8 0.13 0.27 0.36 100.1 86.4
UR-6new-NiOl-T5-241.0 0.02 12.9 0.18 45.9 0.14 0.05 0.26 100.4 86.4
UR-6new-NiOl-T14-141.0 0.03 12.8 0.17 45.6 0.16 n.d. 0.26 100.1 86.4
UR-6new-NiOl-T14-140.9 0.03 12.8 0.21 45.6 0.15 n.d. 0.27 100.0 86.4
UR-6new-NiOl-T5-240.9 0.02 13.0 0.11 45.9 0.14 0.05 0.33 100.5 86.3
UR-6new-NiOl-T10540.6 0.02 12.9 0.18 45.7 0.15 n.d. 0.26 99.8 86.3
UR-6new-NiOl-T10740.7 0.03 13.0 0.20 45.8 0.14 n.d. 0.22 100.1 86.3
UR-6new-NiOl-T10841.3 0.03 12.9 0.22 45.6 0.15 0.06 0.22 100.5 86.3
UR-6new-NiOl-T11040.3 0.02 12.9 0.16 45.5 0.15 n.d. 0.25 99.4 86.3
UR-6new-NiOl-T11040.4 0.02 12.9 0.19 45.5 0.14 0.05 0.25 99.5 86.2
UR-6new-NiOl-T141.1 0.02 13.0 0.17 45.6 0.14 n.d. 0.26 100.2 86.2
UR-6new-NiOl-T11040.4 0.02 12.9 0.19 45.4 0.16 n.d. 0.27 99.3 86.2
UR-6new-NiOl-T10241.0 0.02 13.1 0.19 46.0 0.14 n.d. 0.27 100.7 86.2
UR-6n-T107-Mg41.1 0.03 13.1 0.20 45.8 0.13 0.05 0.30 100.7 86.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6new-NiOl-T11040.4 0.02 13.0 0.14 45.5 0.15 n.d. 0.26 99.5 86.2
UR-6n-T106-Mg41.1 0.03 12.9 0.20 45.1 0.16 0.03 0.36 99.8 86.2
UR-6new-NiOl-T10841.1 0.03 13.0 0.18 45.6 0.15 0.04 0.25 100.4 86.2
UR-6new-NiOl-T11040.3 0.03 13.1 0.25 45.7 0.15 n.d. 0.25 99.8 86.2
UR-6new-NiOl-T10941.0 0.03 13.1 0.21 45.6 0.15 n.d. 0.28 100.4 86.1
UR-6new-NiOl-T11040.4 0.02 13.1 0.25 45.5 0.15 n.d. 0.27 99.7 86.1
UR-6new-NiOl-T11040.5 0.02 13.1 0.15 45.6 0.14 n.d. 0.25 99.8 86.1
UR-6n-T103-Mg40.8 0.02 13.2 0.24 45.8 0.13 n.d. 0.25 100.4 86.1
UR-6new-NiOl-T14-241.1 0.03 13.2 0.19 45.9 0.14 0.03 0.29 100.9 86.1
UR-6new-NiOl-T5-141.1 0.02 13.2 0.15 45.9 0.14 0.04 0.31 100.8 86.1
UR-6new-NiOl-T11040.5 0.02 13.1 0.17 45.2 0.14 n.d. 0.26 99.5 86.0
UR-6new-NiOl-T10341.2 0.03 13.2 0.18 45.7 0.15 0.06 0.24 100.7 86.0
UR-6new-NiOl-T10740.2 0.02 13.2 0.21 45.5 0.14 0.13 0.24 99.6 86.0
UR-6new-NiOl-T10140.6 0.02 13.2 0.20 45.5 0.16 n.d. 0.23 100.0 86.0
UR-6new-NiOl-T10940.9 0.02 13.2 0.15 45.5 0.16 n.d. 0.23 100.3 86.0
UR-6new-NiOl-T10540.7 0.02 13.2 0.18 45.3 0.18 n.d. 0.25 99.8 86.0
UR-6new-NiOl-T10841.0 0.02 13.3 0.19 45.5 0.16 n.d. 0.20 100.3 85.9
UR-6new-NiOl-T10740.6 0.02 13.3 0.19 45.6 0.15 0.04 0.24 100.1 85.9
UR-6new-NiOl-T10241.1 0.02 13.4 0.18 45.7 0.15 n.d. 0.21 100.7 85.9
UR-6new-NiOl-T640.4 0.02 13.3 0.12 45.4 0.17 0.18 0.25 99.9 85.9
UR-6new-r3MI-15/1340.6 0.02 13.3 0.14 45.5 0.15 0.06 0.29 100.0 85.9
UR-6new-NiOl-T1140.8 0.03 13.4 0.12 45.8 0.15 n.d. 0.23 100.6 85.9
UR-6new-NiOl-T10140.6 0.02 13.3 0.22 45.5 0.15 0.03 0.23 100.1 85.9
UR-6new-NiOl-T10841.0 0.02 13.3 0.13 45.3 0.16 0.04 0.24 100.1 85.9
UR-6new-NiOl-T10140.9 0.02 13.3 0.23 45.3 0.15 0.03 0.24 100.2 85.8
UR-6new-NiOl-T10339.9 0.02 13.4 0.22 45.3 0.15 n.d. 0.26 99.2 85.8
UR-6new-NiOl-T10940.9 0.02 13.5 0.24 45.6 0.14 0.03 0.25 100.7 85.8
UR-6new-NiOl-T14-240.8 0.03 13.5 0.22 45.6 0.14 n.d. 0.25 100.6 85.8
UR-6new-NiOl-T10141.0 0.03 13.4 0.15 45.4 0.15 0.03 0.22 100.4 85.8
UR-6new-NiOl-T11040.4 0.02 13.4 0.16 45.2 0.16 n.d. 0.21 99.5 85.8
UR-6new-NiOl-T10840.9 0.02 13.4 0.24 45.3 0.15 n.d. 0.20 100.2 85.8
UR-6new-NiOl-T141.0 0.02 13.4 0.19 45.2 0.15 n.d. 0.20 100.1 85.7
UR-6new-NiOl-T140.5 0.02 13.5 0.25 45.4 0.15 n.d. 0.24 100.0 85.7
UR-6new-NiOl-T10740.1 0.02 13.5 0.18 45.4 0.16 n.d. 0.21 99.5 85.7
UR-6new-12MI-31/1240.8 0.02 13.6 0.20 45.6 0.15 n.d. 0.27 100.6 85.6
UR-6new-NiOl-T140.9 0.02 13.5 0.24 45.0 0.16 n.d. 0.20 100.0 85.6
UR-6new-NiOl-T10441.0 0.02 13.5 0.21 45.1 0.17 0.03 0.22 100.2 85.6
UR-6new-NiOl-T14-240.8 0.02 13.7 0.19 45.4 0.16 0.04 0.17 100.5 85.6
UR-6new-NiOl-T14-241.0 0.03 13.6 0.22 45.3 0.14 n.d. 0.27 100.7 85.6
UR-6new-NiOl-T10140.4 0.02 13.6 0.22 45.3 0.15 n.d. 0.24 100.0 85.6
UR-6new-NiOl-T11040.9 0.05 13.4 0.22 44.6 0.16 n.d. 0.22 99.6 85.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6new-NiOl-T140.8 0.02 13.6 0.24 44.9 0.18 n.d. 0.22 99.9 85.5
UR-6new-NiOl-T1140.6 0.02 13.7 0.20 45.3 0.17 n.d. 0.21 100.3 85.5
UR-6new-NiOl-T10240.6 0.03 13.7 0.20 45.5 0.16 0.04 0.23 100.5 85.5
UR-6new-NiOl-T1640.3 0.02 13.6 0.25 45.1 0.17 0.03 0.20 99.7 85.5
UR-6new-NiOl-T140.9 0.02 13.7 0.19 45.3 0.15 n.d. 0.22 100.4 85.5
UR-6new-NiOl-T14-140.6 0.02 13.6 0.24 45.0 0.15 0.03 0.20 99.9 85.5
UR-6new-NiOl-T14-140.3 0.02 13.8 0.20 45.5 0.15 n.d. 0.25 100.2 85.5
UR-6new-NiOl-T14-140.7 0.02 13.8 0.22 45.4 0.15 0.04 0.17 100.5 85.4
UR-6new-NiOl-T14-140.7 0.02 13.8 0.18 45.3 0.17 0.03 0.25 100.4 85.4
UR-6new-NiOl-T5-240.7 0.02 13.8 0.23 45.2 0.16 0.03 0.23 100.4 85.4
UR-6new-NiOl-T14-241.0 0.02 13.7 0.18 45.0 0.17 0.03 0.22 100.3 85.4
UR-6new-NiOl-T10740.7 0.02 13.8 0.18 45.1 0.17 0.05 0.23 100.2 85.3
UR-6new-NiOl-T140.6 0.02 13.7 0.13 44.6 0.18 n.d. 0.19 99.6 85.3
UR-6new-NiOl-T10940.8 0.03 13.8 0.17 44.8 0.16 0.03 0.19 100.1 85.2
UR-6n-T106-Mg41.0 0.03 13.9 0.14 44.9 0.16 n.d. 0.33 100.4 85.2
UR-6new-NiOl-T140.1 0.01 13.9 0.17 45.0 0.15 n.d. 0.23 99.6 85.2
UR-6new-NiOl-T10339.9 0.02 13.9 0.26 44.7 0.18 0.04 0.20 99.2 85.2
UR-6new-NiOl-T14-140.9 0.03 14.0 0.26 44.9 0.17 n.d. 0.23 100.5 85.1
UR-6new-NiOl-T10941.0 0.02 14.2 0.19 45.0 0.15 n.d. 0.23 100.7 85.0
UR-6new-10MI-6oliv40.9 0.02 14.1 0.23 44.8 0.18 0.03 0.21 100.4 85.0
UR-6new-NiOl-T640.7 0.02 14.1 0.24 44.5 0.17 n.d. 0.19 99.9 84.9
UR-6new-05MI-3oliv40.7 0.03 14.3 0.21 44.7 0.16 n.d. 0.17 100.3 84.8
UR-6new-NiOl-T10140.1 0.02 14.4 0.22 44.6 0.17 0.09 0.21 99.8 84.7
UR-6new-11MI-44oliv40.9 0.01 14.4 0.23 44.5 0.15 n.d. 0.21 100.4 84.6
UR-6new-NiOl-T140.2 0.03 14.7 0.23 44.2 0.20 0.04 0.17 99.7 84.3
UR-6new-r3MI-1040.7 0.03 14.8 0.23 44.4 0.17 n.d. 0.19 100.6 84.3
UR-6new-NiOl-T5-140.4 0.03 14.8 0.25 44.3 0.17 0.03 0.22 100.2 84.2
UR-6new-33MI-81oliv40.1 0.01 14.8 0.27 44.5 0.18 0.03 0.19 100.1 84.2
UR-6new-30MI-33/46oliv40.4 0.02 14.8 0.23 44.1 0.16 n.d. 0.22 100.0 84.2
UR-6new-31MI-50/APA-14n-72oliv40.3 0.02 14.9 0.23 44.2 0.15 0.43 0.21 100.5 84.1
UR-6new-NiOl-T10140.3 0.02 15.0 0.23 44.4 0.18 n.d. 0.17 100.3 84.1
UR-6new-r4MI-1440.2 0.03 15.1 0.23 43.9 0.19 n.d. 0.16 99.8 83.8
UR-6new-NiOl-T10940.4 0.02 15.4 0.26 44.1 0.18 n.d. 0.17 100.6 83.6
UR-6new-r3MI-1140.2 0.02 15.4 0.16 43.8 0.18 n.d. 0.19 100.0 83.5
UR-6new-NiOl-T10740.1 0.02 15.5 0.14 44.0 0.18 n.d. 0.15 100.1 83.5
UR-6new-NiOl-T5-140.4 0.03 15.5 0.31 43.7 0.18 n.d. 0.24 100.4 83.4
UR-6new-01MI-64/5940.7 0.02 15.7 0.23 43.8 0.18 n.d. 0.20 100.8 83.2
UR-6new-NiOl-T10140.5 0.02 15.8 0.32 43.5 0.17 n.d. 0.17 100.6 83.1
UR-6new-NiOl-T10940.7 0.03 15.9 0.28 43.4 0.21 0.03 0.13 100.6 83.0
UR-6new-NiOl-T140.3 0.02 16.0 0.23 43.2 0.17 0.04 0.15 100.2 82.8
UR-6new-NiOl-T10940.5 0.04 16.1 0.20 43.2 0.20 n.d. 0.13 100.4 82.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-6new-NiOl-T10239.7 0.05 16.2 0.24 42.9 0.22 0.04 0.13 99.6 82.5
UR-6new-05MI-5oliv40.4 0.02 16.3 0.26 43.1 0.18 n.d. 0.15 100.5 82.5
UR-6new-NiOl-T10640.4 0.02 16.1 0.20 42.3 0.20 n.d. 0.30 99.4 82.4
UR-6new-NiOl-T10540.2 0.09 16.3 0.20 42.3 0.22 n.d. 0.24 99.6 82.2
UR-6new-NiOl-T1140.1 0.02 16.7 0.24 43.0 0.24 n.d. 0.13 100.5 82.1
UR-6new-NiOl-T11039.9 0.03 16.5 0.34 42.4 0.22 0.05 0.14 99.6 82.0
UR-6new-NiOl-T10940.4 0.02 16.8 0.26 42.7 0.16 n.d. 0.16 100.6 82.0
UR-6new-NiOl-T10840.5 0.03 16.9 0.31 42.5 0.22 n.d. 0.08 100.5 81.8
UR-6new-r3MI-1240.4 0.01 17.0 0.26 42.7 0.20 n.d. 0.15 100.8 81.8
UR-6new-NiOl-T14-239.7 0.02 17.2 0.24 42.3 0.17 n.d. 0.20 99.8 81.4
UR-6new-NiOl-T10940.0 0.02 17.3 0.23 42.3 0.17 n.d. 0.15 100.3 81.3
UR-6new-NiOl-T10940.0 0.02 17.4 0.33 42.2 0.18 n.d. 0.13 100.3 81.2
UR-6new-NiOl-T11039.6 0.03 17.3 0.28 41.9 0.19 0.05 0.10 99.5 81.1
UR-6new-NiOl-T10740.5 0.03 17.3 0.25 41.6 0.23 n.d. 0.05 100.0 81.1
UR-6new-18MI-34oliv39.6 0.02 17.6 0.27 41.8 0.18 n.d. 0.17 99.6 80.9
UR-6new-NiOl-T1640.0 0.02 17.8 0.29 41.8 0.19 0.04 0.12 100.2 80.7
UR-6new-16MI-0139.6 0.03 17.9 0.31 41.3 0.18 0.03 0.20 99.5 80.4
UR-6new-05MI-2oliv39.6 0.02 18.2 0.25 41.4 0.16 n.d. 0.12 99.7 80.3
UR-6new-11MI-28/43oliv39.2 0.04 18.2 0.33 41.1 0.26 n.d. 0.11 99.4 80.1
UR-6new-NiOl-T139.7 0.03 18.7 0.28 40.8 0.24 n.d. 0.09 99.8 79.6
UR-6new-NiOl-T10439.4 0.03 18.7 0.28 40.8 0.22 n.d. 0.14 99.5 79.6
UR-6new-05MI-4oliv39.6 0.02 18.9 0.31 41.1 0.20 n.d. 0.10 100.2 79.5
UR-6new-NiOl-T1639.7 0.04 18.9 0.31 40.9 0.26 0.05 0.08 100.3 79.5
UR-6new-NiOl-T11039.1 0.03 19.3 0.31 39.9 0.28 0.03 0.07 99.1 78.6
UR-6new-NiOl-T10139.7 0.03 19.7 0.35 40.4 0.23 0.04 n.d. 100.6 78.5
UR-6new-NiOl-T10239.6 0.03 19.6 0.34 40.1 0.22 n.d. 0.04 100.0 78.5
UR-6new-NiOl-T5-239.2 0.02 20.6 0.32 39.3 0.21 n.d. 0.12 99.8 77.2
UR-6new-NiOl-T5-239.3 0.04 20.8 0.29 39.1 0.25 0.03 0.09 99.9 77.0
UR-6new-NiOl-T5-139.4 0.03 21.2 0.39 38.8 0.23 n.d. 0.11 100.2 76.6
UR-6new-NiOl-T1139.2 0.06 21.9 0.37 38.8 0.23 n.d. 0.12 100.8 76.0
UR-6new-NiOl-T10138.9 0.03 22.5 0.45 37.9 0.28 0.04 0.07 100.1 75.0
UR-6new-NiOl-T14-139.0 0.03 22.5 0.38 37.8 0.21 n.d. 0.12 100.1 75.0
UR-6new-NiOl-T5-138.7 0.03 23.4 0.44 37.4 0.29 n.d. 0.05 100.3 74.0
UR-36_NiOl-T4-MgHunt40.5 0.06 11.8 0.22 47.0 0.12 n.d. 0.39 100.0 87.7
UR-36_NiOl-T4-MgHunt39.1 0.30 11.9 0.15 47.3 0.12 n.d. 0.42 99.4 87.6
UR-36_NiOl-T18-MgHunt40.5 0.07 11.8 0.13 46.6 0.12 n.d. 0.47 99.8 87.5
UR-36_NiOl-T18-MgHunt40.3 0.04 11.8 0.17 46.5 0.11 0.04 0.47 99.5 87.5
UR-36_NiOl-T18-MgHunt40.4 0.03 11.8 0.18 46.4 0.13 0.04 0.48 99.5 87.5
UR-36_NiOl-T18-MgHunt41.1 0.06 12.0 0.19 46.7 0.12 0.05 0.48 100.7 87.4
UR-36_NiOl-T14-MgHunt-941.1 0.04 11.9 0.13 46.3 0.13 0.04 0.45 100.1 87.4
UR-36_NiOl-T18-MgHunt-240.9 0.04 11.9 0.22 46.1 0.12 0.06 0.43 99.7 87.4
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36_NiOl-T4-MgHunt40.4 0.04 11.9 0.17 46.3 0.13 0.06 0.43 99.6 87.4
UR-36_NiOl-T18-MgHunt-240.8 0.02 11.9 0.16 46.3 0.13 0.05 0.46 99.8 87.4
UR-36_NiOl-T14-MgHunt-440.5 0.05 11.9 0.20 46.2 0.14 0.07 0.45 99.5 87.4
UR-36_NiOl-T18-MgHunt40.5 0.19 11.9 0.15 46.2 0.13 0.05 0.46 99.5 87.4
UR-36-NiOl-T14-741.5 0.03 12.0 0.19 46.6 0.12 0.09 0.43 101.0 87.4
UR-36_NiOl-T14-MgHunt-540.8 0.03 11.9 n.d. 46.1 0.13 0.04 0.44 99.5 87.3
UR-36-NiOl-T440.6 0.19 11.9 0.27 45.9 0.12 n.d. 0.43 99.4 87.3
UR-36_NiOl-T18-MgHunt40.7 0.03 12.0 0.20 46.6 0.12 0.03 0.46 100.1 87.3
UR-36-NiOl-T14-1241.4 0.03 12.0 n.d. 46.5 0.13 0.07 0.50 100.7 87.3
UR-36-NiOl-T441.2 0.04 12.0 0.19 46.6 0.12 n.d. 0.46 100.6 87.3
UR-36-NiOl-T14-1141.4 0.06 12.0 0.15 46.3 0.16 n.d. 0.47 100.5 87.3
UR-36_NiOl-T4-MgHunt40.7 0.03 12.0 0.15 46.4 0.13 0.05 0.49 99.9 87.3
UR-36-NiOl-T1841.2 0.31 12.0 0.16 46.3 0.14 n.d. 0.47 100.5 87.3
UR-36_NiOl-T18-MgHunt-240.6 0.05 12.0 0.24 46.2 0.14 0.04 0.44 99.7 87.3
UR-36-NiOl-T1841.7 0.03 12.0 0.19 46.4 0.15 n.d. 0.42 101.0 87.3
UR-36-NiOl-T1841.5 0.10 12.0 0.12 46.3 0.13 0.12 0.44 100.7 87.3
UR-36_NiOl-T14-MgHunt-241.0 0.04 12.1 0.16 46.4 0.14 0.04 0.45 100.2 87.3
UR-36_NiOl-T4-MgHunt40.6 0.04 12.1 0.13 46.5 0.14 n.d. 0.46 100.0 87.3
UR-36-NiOl-T14-1041.6 0.04 12.1 0.16 46.5 0.15 0.07 0.45 101.0 87.3
UR-36-NiOl-T14-841.5 0.05 12.0 0.24 46.3 0.12 0.06 0.47 100.7 87.3
UR-36-NiOl-T14-1441.6 0.07 12.1 0.18 46.3 0.13 0.04 0.43 100.8 87.3
UR-36_NiOl-T18-MgHunt40.4 0.05 12.0 n.d. 46.1 0.14 n.d. 0.50 99.4 87.2
UR-36-NiOl-T1841.1 0.14 11.9 0.16 45.8 0.15 n.d. 0.49 99.8 87.2
UR-36-NiOl-T441.0 0.09 12.0 0.17 46.0 0.19 0.12 0.44 100.0 87.2
UR-36_NiOl-T4-MgHunt40.9 0.04 12.1 0.13 46.3 0.12 0.05 0.41 100.0 87.2
UR-36_NiOl-T14-MgHunt-1040.8 0.04 12.1 0.11 46.2 0.13 0.04 0.45 99.8 87.2
UR-36_NiOl-T14-MgHunt-740.9 0.03 12.1 n.d. 46.0 0.13 0.05 0.45 99.7 87.2
UR-36-NiOl-T441.1 0.04 12.1 0.16 46.2 0.16 0.06 0.45 100.3 87.2
UR-36-NiOl-T14-941.4 0.06 12.1 0.12 46.3 0.15 n.d. 0.48 100.7 87.2
UR-36_NiOl-T14-MgHunt-140.6 0.03 12.2 n.d. 46.3 0.12 0.08 0.45 99.9 87.2
UR-36_NiOl-T9-MgHunt40.4 0.03 12.0 0.16 45.9 0.13 n.d. 0.41 99.1 87.2
UR-36_NiOl-T18-MgHunt40.8 0.03 12.2 0.17 46.4 0.14 0.04 0.50 100.2 87.2
UR-36_NiOl-T14-MgHunt-841.0 0.04 12.2 0.18 46.3 0.12 0.04 0.45 100.4 87.2
UR-36_NiOl-T18-MgHunt-240.6 0.03 12.1 0.17 46.1 0.13 0.05 0.42 99.7 87.1
UR-36_NiOl-T18-MgHunt-240.5 0.06 12.1 0.20 46.1 0.15 0.05 0.49 99.7 87.1
UR-36-NiOl-T1341.5 0.03 12.2 0.21 46.3 0.13 0.06 0.40 100.8 87.1
UR-36_NiOl-T14-MgHunt-340.5 0.17 12.1 0.16 45.8 0.13 0.04 0.45 99.4 87.1
UR-36_NiOl-T13-MgHunt40.2 0.05 12.3 0.18 46.6 0.14 n.d. 0.39 99.8 87.1
UR-36_NiOl-T18-MgHunt40.4 0.05 12.2 0.20 46.2 0.13 0.04 0.45 99.7 87.1
UR-36_NiOl-T14-MgHunt-640.7 0.03 12.2 0.19 46.2 0.13 0.05 0.42 100.0 87.1
UR-36-NiOl-T1841.3 0.05 12.1 0.22 45.9 0.14 0.06 0.43 100.2 87.1
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36_NiOl-T9-MgHunt40.4 0.04 12.2 0.14 46.0 0.13 n.d. 0.45 99.4 87.1
UR-36-NiOl-T441.0 0.04 12.2 0.14 46.2 0.13 n.d. 0.41 100.2 87.1
UR-36_NiOl-T18-MgHunt40.6 0.02 12.3 0.19 46.3 0.12 n.d. 0.42 100.0 87.1
UR-36_NiOl-T18-MgHunt-240.7 0.03 12.3 n.d. 46.3 0.13 0.04 0.46 100.0 87.1
UR-36-NiOl-T14-1641.2 0.04 12.2 0.16 46.1 0.13 0.05 0.43 100.4 87.0
UR-36-NiOl-T1841.5 0.05 12.3 0.18 46.2 0.13 n.d. 0.46 100.8 87.0
UR-36-NiOl-T440.6 0.04 12.3 0.19 46.1 0.14 n.d. 0.39 99.8 87.0
UR-36_NiOl-T18-MgHunt40.5 0.03 12.3 0.15 46.2 0.13 n.d. 0.45 99.8 87.0
UR-36_NiOl-T13-MgHunt-240.6 0.03 12.3 0.19 46.0 0.14 0.06 0.41 99.8 87.0
UR-36_NiOl-T4-MgHunt40.8 0.05 12.4 0.21 46.5 0.13 0.05 0.46 100.6 87.0
UR-36_NiOl-T18-MgHunt40.5 0.05 12.3 0.15 46.2 0.13 n.d. 0.43 99.8 87.0
UR-36_NiOl-T18-MgHunt-240.5 0.04 12.4 0.20 46.3 0.12 n.d. 0.45 100.0 87.0
UR-36_NiOl-T14-MgHunt-1140.7 0.05 12.3 0.13 46.1 0.11 0.03 0.47 99.9 87.0
UR-36_NiOl-T2240.6 0.03 12.4 0.16 46.2 0.14 0.10 0.42 100.0 86.9
UR-36-NiOl-T1341.6 0.05 12.4 0.17 46.2 0.14 0.05 0.41 101.0 86.9
UR-36_NiOl-T4-MgHunt40.7 0.02 12.4 0.12 46.2 0.13 n.d. 0.40 100.0 86.9
UR-36-NiOl-T841.4 0.04 12.5 0.20 46.4 0.12 n.d. 0.35 100.9 86.9
UR-36-NiOl-T14-441.4 0.05 12.4 0.22 46.1 0.14 0.04 0.42 100.7 86.9
UR-36_NiOl-T18-MgHunt-240.7 0.03 12.4 0.19 46.3 0.13 n.d. 0.44 100.2 86.9
UR-36_NiOl-T4-MgHunt40.3 0.02 12.4 0.14 46.1 0.14 0.03 0.39 99.5 86.9
UR-36_NiOl-T9-MgHunt40.4 0.03 12.4 0.14 46.0 0.13 0.06 0.42 99.6 86.9
UR-36-NiOl-T941.6 0.02 12.4 0.22 46.1 0.15 n.d. 0.41 101.0 86.9
UR-36_NiOl-T9-MgHunt40.5 0.03 12.4 0.22 46.0 0.14 0.04 0.40 99.7 86.9
UR-36-NiOl-T941.6 0.03 12.4 0.16 46.1 0.16 0.10 0.40 100.9 86.9
UR-36_NiOl-T13-MgHunt40.4 0.04 12.3 0.14 45.6 0.13 n.d. 0.41 99.1 86.8
UR-36_NiOl-T9-MgHunt40.3 0.46 12.3 0.17 45.5 0.14 n.d. 0.36 99.3 86.8
UR-36_NiOl-T9-MgHunt40.7 0.02 12.4 0.14 46.0 0.13 0.04 0.39 99.8 86.8
UR-36-NiOl-T1541.3 0.12 12.4 0.15 46.0 0.15 n.d. 0.40 100.6 86.8
UR-36-NiOl-T441.0 0.03 12.5 0.26 46.2 0.15 n.d. 0.35 100.6 86.8
UR-36_NiOl-T2240.7 0.03 12.5 n.d. 46.0 0.14 0.21 0.43 100.0 86.8
UR-36_NiOl-T9-MgHunt40.6 0.03 12.5 0.12 46.1 0.14 n.d. 0.41 99.9 86.8
UR-36_NiOl-T18-MgHunt40.4 0.09 12.4 0.24 45.7 0.13 n.d. 0.46 99.5 86.8
UR-36_NiOl-T15-MgHunt40.8 0.04 12.6 0.16 46.1 0.14 0.04 0.35 100.2 86.7
UR-36_NiOl-T9-MgHunt40.5 0.04 12.5 0.12 45.8 0.13 0.03 0.41 99.5 86.7
UR-36-NiOl-T1340.6 0.58 12.3 0.14 45.2 0.14 n.d. 0.39 99.4 86.7
UR-36_NiOl-T15-MgHunt40.3 0.37 12.6 0.24 46.0 0.18 0.57 0.42 100.6 86.7
UR-36-NiOl-T1340.8 0.22 12.4 0.22 45.5 0.13 0.06 0.40 99.8 86.7
UR-36_NiOl-T15-MgHunt40.5 0.03 12.7 0.15 46.2 0.13 0.03 0.39 100.2 86.7
UR-36_NiOl-T15-MgHunt40.7 0.03 12.6 n.d. 45.9 0.15 0.04 0.36 99.8 86.7
UR-36-NiOl-T1541.2 0.10 12.6 0.18 46.2 0.18 0.07 0.37 100.9 86.7
UR-36-NiOl-T441.2 0.03 12.7 0.18 46.3 0.13 n.d. 0.39 100.9 86.7
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UR-36-NiOl-T941.4 0.02 12.6 0.10 46.0 0.12 0.04 0.41 100.6 86.7
UR-36-NiOl-T14-1741.1 0.05 12.6 0.18 45.8 0.13 n.d. 0.35 100.2 86.6
UR-36_NiOl-T15-MgHunt40.6 0.02 12.7 0.21 46.1 0.19 0.09 0.38 100.3 86.6
UR-36_NiOl-T9-MgHunt40.2 0.03 12.6 0.22 45.8 0.13 0.04 0.36 99.4 86.6
UR-36_NiOl-T4-MgHunt40.6 0.02 12.7 0.15 46.2 0.14 n.d. 0.40 100.3 86.6
UR-36-NiOl-T1141.3 0.02 12.7 0.22 46.0 0.14 0.05 0.37 100.7 86.6
UR-36-NiOl-T1841.4 0.05 12.6 0.16 45.9 0.13 0.06 0.39 100.7 86.6
UR-36-NiOl-T440.8 0.10 12.7 0.20 46.0 0.12 0.05 0.38 100.3 86.6
UR-36_NiOl-T2240.6 0.03 12.7 0.19 46.0 0.14 0.05 0.33 100.1 86.6
UR-36-NiOl-T1141.3 0.02 12.7 0.14 46.0 0.13 n.d. 0.37 100.6 86.6
UR-36_NiOl-T4-MgHunt40.2 0.03 12.7 0.24 46.0 0.13 n.d. 0.38 99.7 86.5
UR-36-NiOl-T441.0 0.03 12.7 0.22 46.0 0.15 n.d. 0.43 100.6 86.5
UR-36-NiOl-T1041.2 0.03 12.8 0.21 46.0 0.13 0.05 0.38 100.7 86.5
UR-36-NiOl-T1141.3 0.03 12.8 0.18 46.1 0.13 n.d. 0.43 101.0 86.5
UR-36_NiOl-T15-MgHunt40.6 0.03 12.8 0.19 45.8 0.13 n.d. 0.36 100.0 86.5
UR-36-NiOl-T441.0 0.08 12.8 0.21 45.9 0.15 0.08 0.37 100.6 86.5
UR-36-NiOl-T1040.9 0.03 12.8 0.17 45.8 0.15 0.04 0.40 100.4 86.5
UR-36_NiOl-T4-MgHunt40.5 0.04 12.8 0.18 46.0 0.15 0.04 0.40 100.1 86.5
UR-36-NiOl-T1341.2 0.02 12.8 0.18 45.7 0.13 n.d. 0.37 100.4 86.4
UR-36_NiOl-T2240.4 0.02 12.9 0.14 46.1 0.12 0.03 0.36 100.1 86.4
UR-36_NiOl-T15-MgHunt40.6 0.03 12.9 0.21 46.0 0.13 0.03 0.34 100.2 86.4
UR-36-NiOl-T1541.1 0.02 12.9 0.21 46.1 0.15 0.03 0.39 100.8 86.4
UR-36-NiOl-T1741.1 0.03 12.9 0.23 45.9 0.12 n.d. 0.39 100.5 86.4
UR-36-NiOl-T1040.2 0.59 12.6 0.19 45.1 0.12 0.10 0.40 99.3 86.4
UR-36-NiOl-T1741.2 0.02 12.9 0.13 45.9 0.14 n.d. 0.39 100.8 86.4
UR-36_NiOl-T15-MgHunt40.4 0.15 12.9 0.21 45.8 0.14 n.d. 0.38 100.0 86.4
UR-36-NiOl-T1540.7 0.04 12.8 0.13 45.7 0.15 0.06 0.38 100.0 86.4
UR-36-NiOl-T1041.0 0.08 12.8 0.18 45.6 0.15 0.29 0.36 100.4 86.4
UR-36-NiOl-T1540.5 0.25 12.7 0.20 44.9 0.15 n.d. 0.38 99.0 86.4
UR-36-NiOl-T441.1 0.01 12.9 0.20 45.9 0.15 n.d. 0.36 100.7 86.3
UR-36-NiOl-T1540.9 0.04 13.0 0.20 46.1 0.15 n.d. 0.34 100.7 86.3
UR-36_NiOl-T9-MgHunt40.5 0.03 12.8 0.19 45.5 0.13 n.d. 0.30 99.4 86.3
UR-36-NiOl-T841.2 0.03 13.0 0.13 46.0 0.13 n.d. 0.35 100.8 86.3
UR-36_NiOl-T15-MgHunt40.6 0.02 13.1 0.21 46.3 0.14 0.04 0.32 100.8 86.3
UR-36_NiOl-T13-MgHunt40.4 0.03 13.0 0.12 45.9 0.14 n.d. 0.35 100.0 86.3
UR-36_NiOl-T2242.4 0.04 12.7 0.14 44.9 0.15 0.07 0.39 100.8 86.3
UR-36_NiOl-T2241.0 0.03 13.0 0.20 45.7 0.15 0.13 0.37 100.6 86.3
UR-36-NiOl-T1341.2 0.04 13.0 0.24 45.5 0.13 0.05 0.35 100.5 86.2
UR-36-NiOl-T1040.4 0.92 12.9 0.16 45.3 0.16 0.17 0.36 100.3 86.2
UR-36-NiOl-T1540.7 0.03 13.2 0.17 46.1 0.13 n.d. 0.37 100.7 86.2
UR-36-NiOl-T441.0 0.03 13.1 0.20 45.7 0.12 0.04 0.42 100.6 86.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36-NiOl-T1341.2 0.06 13.1 0.25 45.7 0.14 n.d. 0.38 100.9 86.2
UR-36-NiOl-T1041.1 0.04 13.1 0.20 45.7 0.14 n.d. 0.35 100.6 86.2
UR-36-NiOl-T1141.1 0.03 13.3 0.14 45.7 0.14 0.10 0.33 100.7 86.0
UR-36-NiOl-T141.2 0.03 13.3 0.19 45.6 0.15 0.05 0.34 100.8 85.9
UR-36-NiOl-T841.1 0.03 13.3 0.22 45.5 0.13 n.d. 0.38 100.6 85.9
UR-36-NiOl-T1741.1 0.03 13.3 0.13 45.5 0.14 0.05 0.33 100.5 85.9
UR-36-NiOl-T441.0 0.03 13.3 0.17 45.4 0.14 0.13 0.37 100.5 85.9
UR-36_NiOl-T2240.5 0.02 13.3 0.16 45.5 0.14 n.d. 0.35 100.0 85.9
UR-36-NiOl-T1141.0 0.02 13.3 0.18 45.5 0.14 0.12 0.34 100.7 85.9
UR-36-NiOl-T1040.9 0.01 13.4 0.25 45.5 0.13 0.04 0.33 100.5 85.8
UR-36-NiOl-T440.7 0.05 13.5 0.22 45.6 0.14 0.04 0.34 100.5 85.8
UR-36_NiOl-T15-MgHunt40.5 0.03 13.4 0.13 45.1 0.16 n.d. 0.28 99.7 85.8
UR-36-NiOl-T141.0 0.01 13.5 0.22 45.4 0.13 0.04 0.31 100.6 85.7
UR-36-NiOl-T241.1 0.02 13.6 0.24 45.3 0.14 n.d. 0.40 100.9 85.6
UR-36_NiOl-T13-MgHunt-240.5 0.03 13.5 0.21 45.3 0.15 n.d. 0.26 100.1 85.6
UR-36-NiOl-T1140.5 0.05 13.6 0.25 45.2 0.19 0.32 0.34 100.5 85.6
UR-36-NiOl-T941.5 0.04 13.5 0.20 45.1 0.16 0.04 0.29 100.9 85.6
UR-36-NiOl-T1540.9 0.05 13.7 0.25 45.6 0.15 0.04 0.35 101.0 85.6
UR-36-NiOl-T12-1040.6 0.03 13.6 0.15 45.0 0.16 n.d. 0.29 99.9 85.5
UR-36-NiOl-T1141.0 0.03 13.8 0.13 45.3 0.12 0.06 0.33 100.8 85.4
UR-36-NiOl-T941.1 0.02 13.7 0.24 44.6 0.23 0.03 0.32 100.3 85.3
UR-36-NiOl-T1140.9 0.04 13.8 0.14 45.1 0.16 0.03 0.29 100.5 85.3
UR-36-NiOl-T12-940.7 0.04 13.7 0.18 44.7 0.14 n.d. 0.29 99.8 85.3
UR-36-NiOl-T2041.0 0.02 13.9 0.21 45.0 0.15 0.06 0.28 100.7 85.2
UR-36-NiOl-T741.0 0.03 14.0 0.22 45.3 0.13 n.d. 0.27 100.9 85.2
UR-36-NiOl-T941.1 0.04 13.9 0.20 44.9 0.14 0.11 0.29 100.6 85.2
UR-36_NiOl-T2240.5 0.03 14.0 0.24 45.1 0.16 n.d. 0.33 100.3 85.2
UR-36-NiOl-T740.9 0.03 14.0 0.19 45.1 0.18 n.d. 0.27 100.6 85.2
UR-36-NiOl-T2041.2 0.02 14.0 0.17 45.1 0.13 n.d. 0.24 100.9 85.1
UR-36-NiOl-T2041.0 0.04 14.0 0.19 45.1 0.13 0.05 0.25 100.8 85.1
UR-36-NiOl-T1740.7 0.40 14.0 0.19 44.8 0.13 n.d. 0.34 100.6 85.1
UR-36-NiOl-T2041.0 0.01 14.1 0.19 45.1 0.19 0.05 0.25 100.8 85.1
UR-36-NiOl-T2041.0 0.05 14.0 0.20 45.0 0.14 0.06 0.25 100.8 85.1
UR-36-NiOl-T12-840.8 0.03 14.1 0.13 45.0 0.15 n.d. 0.26 100.5 85.0
UR-36-NiOl-T241.0 0.10 14.1 0.16 44.6 0.16 0.08 0.33 100.5 84.9
UR-36-NiOl-T2041.0 0.03 14.2 0.16 44.8 0.14 0.05 0.24 100.7 84.9
UR-36-NiOl-T2040.9 0.03 14.2 0.25 44.7 0.16 n.d. 0.25 100.5 84.9
UR-36_NiOl-T13-MgHunt-240.4 0.04 14.3 0.22 44.7 0.15 n.d. 0.23 100.0 84.8
UR-36-NiOl-T340.6 0.03 14.3 0.21 44.7 0.17 0.05 0.21 100.2 84.8
UR-36-NiOl-T740.7 0.15 14.3 0.22 44.8 0.18 0.08 0.28 100.8 84.8
UR-36-NiOl-T340.5 0.02 14.3 0.21 44.5 0.15 n.d. 0.22 99.8 84.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36-NiOl-T1741.0 0.03 14.3 0.24 44.6 0.13 n.d. 0.31 100.6 84.7
UR-36-NiOl-T14-241.0 0.02 14.3 0.30 44.7 0.16 0.05 0.28 100.8 84.7
UR-36-NiOl-T540.8 0.50 14.1 0.15 44.0 0.20 n.d. 0.27 99.9 84.7
UR-36-NiOl-T1041.0 0.02 14.4 0.24 44.7 0.15 0.07 0.30 100.8 84.7
UR-36-NiOl-T340.6 0.04 14.4 0.24 44.6 0.12 n.d. 0.22 100.3 84.7
UR-36-NiOl-T140.9 0.03 14.5 0.22 44.6 0.20 n.d. 0.26 100.7 84.6
UR-36-NiOl-T12-640.5 0.02 14.7 0.25 45.0 0.13 n.d. 0.24 100.7 84.5
UR-36-NiOl-T1041.1 0.03 14.6 0.18 44.4 0.13 0.13 0.29 100.8 84.5
UR-36-NiOl-T340.7 0.02 14.6 0.21 44.6 0.16 n.d. 0.21 100.6 84.5
UR-36_NiOl-T2240.3 0.03 14.5 0.21 44.3 0.14 0.03 0.29 99.9 84.4
UR-36-NiOl-T12-740.6 0.02 14.6 0.21 44.5 0.15 n.d. 0.26 100.4 84.4
UR-36-NiOl-T541.3 0.03 14.6 0.14 44.5 0.18 0.06 0.23 101.0 84.4
UR-36-NiOl-T1539.6 0.48 14.5 0.25 44.2 0.18 0.09 0.28 99.6 84.4
UR-36-NiOl-T740.8 0.02 14.8 0.19 44.7 0.17 n.d. 0.26 100.9 84.4
UR-36-NiOl-T840.6 0.02 14.8 0.21 44.3 0.15 n.d. 0.35 100.5 84.2
UR-36-NiOl-T2040.7 0.02 14.8 0.17 44.4 0.17 n.d. 0.22 100.5 84.2
UR-36-NiOl-T1940.8 0.03 14.8 0.18 44.3 0.18 n.d. 0.26 100.5 84.2
UR-36-NiOl-T340.7 0.02 14.9 0.22 44.4 0.16 0.03 0.22 100.6 84.2
UR-36-NiOl-T12-540.6 0.02 14.9 0.17 44.2 0.16 0.03 0.25 100.3 84.2
UR-36-NiOl-T940.9 0.02 14.8 0.21 44.1 0.15 0.05 0.31 100.6 84.1
UR-36-NiOl-T2040.9 0.02 14.9 0.24 44.3 0.15 0.04 0.23 100.8 84.1
UR-36-NiOl-T541.1 0.02 14.9 0.23 44.1 0.16 n.d. 0.20 100.7 84.0
UR-36-NiOl-T440.5 0.03 15.1 0.20 44.1 0.14 0.05 0.21 100.3 83.9
UR-36-NiOl-T340.2 0.04 15.0 0.23 43.8 0.19 n.d. 0.23 99.7 83.9
UR-36-NiOl-T1740.9 0.03 15.2 0.25 44.0 0.18 0.04 0.27 100.8 83.8
UR-36-NiOl-T740.7 0.02 15.2 0.25 44.1 0.22 n.d. 0.26 100.7 83.8
UR-36-NiOl-T140.9 0.02 15.3 0.23 44.1 0.15 n.d. 0.26 100.9 83.7
UR-36-NiOl-T1540.2 0.04 15.3 0.22 43.9 0.16 0.06 0.28 100.2 83.7
UR-36-NiOl-T640.5 0.11 15.2 0.16 43.5 0.15 n.d. 0.23 99.9 83.6
UR-36-NiOl-T2040.7 0.01 15.6 0.16 43.7 0.18 0.05 0.20 100.6 83.3
UR-36-NiOl-T1940.7 0.04 15.7 0.23 43.5 0.19 0.03 0.19 100.6 83.2
UR-36-NiOl-T1743.6 0.30 14.3 0.24 39.7 1.10 n.d. 0.22 99.5 83.1
UR-36-NiOl-T12-440.4 0.02 15.8 0.26 43.5 0.18 0.05 0.22 100.4 83.1
UR-36-NiOl-T740.5 0.02 15.9 0.21 43.8 0.12 0.04 0.24 100.8 83.1
UR-36-NiOl-T1940.6 0.33 15.8 0.38 43.4 0.18 n.d. 0.18 100.8 83.1
UR-36-NiOl-T1540.1 0.03 15.9 0.29 43.3 0.14 n.d. 0.27 100.1 82.9
UR-36-NiOl-T740.5 0.02 16.1 0.20 43.6 0.14 0.09 0.24 100.8 82.9
UR-36-NiOl-T14-140.8 0.02 16.0 0.30 43.4 0.17 n.d. 0.22 101.0 82.8
UR-36-NiOl-T740.2 0.04 16.0 0.13 43.0 0.17 0.08 0.27 99.9 82.8
UR-36-NiOl-T1139.9 0.10 16.1 0.36 43.0 0.17 n.d. 0.26 99.9 82.6
UR-36-NiOl-T440.5 0.05 16.3 0.28 43.2 0.19 n.d. 0.19 100.7 82.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36-NiOl-T340.0 0.31 16.1 0.26 42.7 0.16 0.04 0.24 99.8 82.5
UR-36-NiOl-T1340.7 0.02 16.3 0.27 42.9 0.17 n.d. 0.20 100.5 82.5
UR-36-NiOl-T740.6 0.03 16.3 0.21 43.1 0.16 n.d. 0.23 100.7 82.4
UR-36-NiOl-T12-1340.5 0.03 16.4 0.26 43.0 0.19 n.d. 0.25 100.6 82.4
UR-36-NiOl-T2040.5 0.02 16.5 0.21 43.1 0.19 n.d. 0.20 100.6 82.3
UR-36-NiOl-T1940.5 0.03 16.5 0.21 43.0 0.16 n.d. 0.21 100.5 82.3
UR-36-NiOl-T240.5 0.04 16.5 0.25 42.9 0.13 0.08 0.27 100.6 82.3
UR-36-NiOl-T240.8 0.05 16.7 0.27 42.8 0.16 n.d. 0.27 101.0 82.1
UR-36-NiOl-T440.6 0.02 16.7 0.23 42.7 0.17 n.d. 0.22 100.6 82.0
UR-36-NiOl-T340.0 0.03 16.8 0.27 42.6 0.15 n.d. 0.21 99.9 81.9
UR-36-NiOl-T2040.6 0.02 16.8 0.31 42.7 0.14 n.d. 0.20 100.8 81.9
UR-36-NiOl-T740.3 0.02 16.9 0.32 42.7 0.16 0.03 0.24 100.6 81.8
UR-36-NiOl-T14-1840.5 0.03 16.9 0.30 42.4 0.17 n.d. 0.28 100.7 81.7
UR-36-NiOl-T2040.4 0.03 17.1 0.29 42.6 0.15 0.04 0.21 100.9 81.6
UR-36-NiOl-T740.3 0.01 17.2 0.26 42.5 0.20 n.d. 0.21 100.7 81.5
UR-36-NiOl-T240.6 0.03 17.2 0.25 42.3 0.15 n.d. 0.32 100.7 81.4
UR-36-NiOl-T739.9 0.10 17.2 0.24 42.0 0.17 0.04 0.24 99.9 81.3
UR-36-NiOl-T1039.6 0.21 17.2 0.34 41.6 0.16 0.03 0.24 99.3 81.2
UR-36_NiOl-T2239.5 0.02 17.4 0.26 42.1 0.13 0.05 0.26 99.8 81.2
UR-36_NiOl-T2239.8 0.03 17.7 0.24 42.3 0.15 0.04 0.22 100.5 81.0
UR-36-NiOl-T12-339.9 0.33 17.5 0.30 41.8 0.17 0.08 0.21 100.2 81.0
UR-36-NiOl-T740.0 0.03 17.8 0.26 42.1 0.16 n.d. 0.20 100.6 80.8
UR-36-NiOl-T1340.5 0.03 17.7 0.21 41.8 0.17 n.d. 0.19 100.7 80.8
UR-36-NiOl-T740.1 0.02 18.0 0.27 42.0 0.16 n.d. 0.21 100.8 80.6
UR-36-NiOl-T740.1 0.02 18.1 0.31 41.8 0.15 n.d. 0.24 100.7 80.4
UR-36-NiOl-T740.1 0.03 18.7 0.29 41.4 0.14 0.08 0.25 101.0 79.8
UR-36-NiOl-T240.3 0.02 18.9 0.36 40.9 0.15 n.d. 0.30 100.9 79.4
UR-36-NiOl-T1540.0 0.02 19.1 0.42 40.8 0.17 n.d. 0.20 100.8 79.2
UR-36_NiOl-T2139.2 0.01 19.3 0.32 40.9 0.15 0.03 0.19 100.1 79.1
UR-36-NiOl-T1539.4 0.04 19.4 0.34 40.5 0.18 0.09 0.21 100.2 78.8
UR-36-NiOl-T2039.9 0.02 19.8 0.41 40.2 0.17 n.d. 0.19 100.8 78.3
UR-36-NiOl-T12-239.7 0.02 20.0 0.38 40.1 0.17 0.06 0.14 100.6 78.1
UR-36-NiOl-T739.3 0.32 19.4 0.28 38.9 0.61 n.d. 0.21 99.0 78.1
UR-36_NiOl-T2138.9 0.02 20.0 0.32 40.0 0.16 n.d. 0.19 99.6 78.1
UR-36-NiOl-T1939.7 0.03 20.3 0.30 39.9 0.18 n.d. 0.19 100.7 77.8
UR-36_NiOl-T2138.8 0.04 20.2 0.40 39.3 0.17 n.d. 0.16 99.1 77.6
UR-36-NiOl-T639.7 0.02 20.8 0.30 39.4 0.22 0.05 0.18 100.7 77.1
UR-36_NiOl-T2138.9 0.03 20.8 0.35 39.3 0.17 n.d. 0.18 99.7 77.1
UR-36-NiOl-T1939.8 0.02 21.0 0.38 39.4 0.16 n.d. 0.15 100.9 77.0
UR-36-NiOl-T839.4 0.02 20.9 0.33 39.2 0.18 0.03 0.22 100.3 76.9
UR-36_NiOl-T2138.8 n.d. 21.3 0.28 38.8 0.16 n.d. 0.15 99.5 76.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-36-NiOl-T1039.3 0.03 21.5 0.41 38.9 0.17 0.05 0.16 100.6 76.4
UR-36_NiOl-T2138.9 0.19 21.2 0.29 38.3 0.18 n.d. 0.15 99.2 76.3
UR-36-NiOl-T339.5 0.03 21.5 0.36 38.6 0.19 0.04 0.14 100.4 76.2
UR-36-NiOl-T1539.2 0.06 21.7 0.35 38.8 0.21 n.d. 0.15 100.4 76.1
UR-36_NiOl-T2138.9 0.04 21.8 0.30 38.6 0.17 n.d. 0.18 100.0 75.9
UR-36-NiOl-T439.3 0.01 22.0 0.43 38.6 0.17 n.d. 0.13 100.6 75.7
UR-36_NiOl-T2139.1 0.25 22.0 0.37 38.4 0.20 n.d. 0.14 100.4 75.7
UR-36_NiOl-T2138.4 0.02 22.0 0.35 38.4 0.19 0.04 0.15 99.5 75.7
UR-36_NiOl-T2138.5 0.05 22.4 0.34 38.4 0.18 n.d. 0.14 100.0 75.3
UR-36_NiOl-T2138.5 0.07 22.4 0.35 38.2 0.17 n.d. 0.15 99.9 75.3
UR-36-NiOl-T2039.7 0.03 22.5 0.38 38.1 0.18 n.d. 0.17 101.0 75.1
UR-36_NiOl-T2138.5 0.03 22.9 0.37 37.7 0.17 n.d. 0.18 99.8 74.6
UR-36-NiOl-T338.9 0.04 22.9 0.36 37.7 0.23 n.d. 0.11 100.3 74.6
UR-36-NiOl-T239.5 0.02 22.9 0.43 36.8 0.22 0.07 0.12 100.0 74.1
UR-36-NiOl-T1839.3 0.02 23.3 0.36 37.5 0.15 n.d. 0.16 100.7 74.1
UR-36-NiOl-T739.0 0.02 23.5 0.30 37.1 0.24 0.03 0.17 100.3 73.8
UR-36-NiOl-T239.2 0.04 24.2 0.33 36.6 0.21 n.d. 0.15 100.8 72.9
UR-36-NiOl-T838.8 0.02 24.6 0.44 36.4 0.18 0.10 0.17 100.7 72.5
UR-36-NiOl-T1738.8 0.11 25.0 0.38 35.8 0.18 n.d. 0.16 100.3 71.8
UR-36-NiOl-T338.5 0.02 25.4 0.50 35.8 0.24 n.d. 0.10 100.5 71.6
UR-36-NiOl-T938.8 n.d. 26.0 0.45 35.2 0.20 0.05 0.08 100.8 70.7
UR-36-NiOl-T2038.7 0.02 26.3 0.49 34.8 0.22 0.06 0.12 100.7 70.2
UR-36-NiOl-T138.5 0.03 26.4 0.48 34.7 0.22 n.d. 0.08 100.4 70.1
UR-36-NiOl-T738.4 0.02 26.9 0.40 34.6 0.23 n.d. 0.09 100.7 69.6
UR-36-NiOl-T338.2 0.02 26.9 0.47 34.6 0.18 n.d. 0.05 100.4 69.6
UR-36-NiOl-T1738.4 0.04 27.6 0.41 33.5 0.24 n.d. 0.11 100.2 68.5
Jor-46-NiOl-T17-840.6 0.02 11.6 0.14 46.5 0.10 0.04 0.65 99.7 87.7
Jor-46-NiOl-T17-940.8 n.d. 11.6 0.14 46.3 0.10 0.08 0.63 99.6 87.7
Jor-46-NiOl-T17-1040.6 0.01 11.7 0.16 46.5 0.10 0.07 0.62 99.8 87.7
Jor-46-NiOl-T20-540.6 n.d. 11.6 0.12 45.9 0.10 n.d. 0.63 99.0 87.6
Jor-46-NiOl-T20-440.7 0.01 11.6 0.10 46.1 0.10 0.07 0.60 99.4 87.6
Jor-46-NiOl-T7-1040.7 0.02 11.5 0.26 45.7 0.10 n.d. 0.67 99.0 87.6
Jor-46-NiOl-T8-940.8 n.d. 11.7 0.20 46.1 0.12 0.10 0.62 99.7 87.6
Jor-46-NiOl-T20-640.7 n.d. 11.7 0.16 46.2 0.10 0.09 0.64 99.6 87.6
Jor-46-NiOl-T19-840.5 n.d. 11.7 0.16 46.3 0.10 0.08 0.69 99.5 87.6
Jor-46-NiOl-T17-1240.8 0.02 11.7 0.12 46.1 0.12 0.03 0.55 99.4 87.6
Jor-46-NiOl-T17-1140.5 0.02 11.7 0.13 46.2 0.11 0.03 0.67 99.4 87.5
Jor-46-NiOl-T7-1140.6 0.02 11.7 0.15 45.9 0.10 n.d. 0.67 99.2 87.5
Jor-46-NiOl-T20-340.5 0.04 11.7 0.17 46.0 0.10 0.04 0.61 99.2 87.5
Jor-46-NiOl-T8-1341.1 0.01 11.8 0.13 46.3 0.10 n.d. 0.68 100.2 87.5
Jor-46-NiOl-T8-540.7 0.03 11.8 0.14 46.2 0.11 0.04 0.65 99.7 87.4
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T10-1141.1 0.01 11.8 0.14 46.2 0.11 0.04 0.56 99.9 87.4
Jor-46-NiOl-T7-840.5 0.01 11.8 n.d. 46.1 0.12 0.05 0.62 99.3 87.4
Jor-46-NiOl-T3-740.9 0.01 11.9 0.17 46.4 0.10 0.05 0.74 100.3 87.4
Jor-46-NiOl-T17-740.8 0.01 11.9 0.11 46.4 0.10 0.10 0.64 100.1 87.4
Jor-46-NiOl-T7-940.7 0.01 11.8 0.14 45.9 0.10 0.04 0.65 99.3 87.4
Jor-46-NiOl-T8-1240.6 0.03 11.8 0.13 46.0 0.11 0.04 0.68 99.4 87.4
Jor-46-NiOl-T8-740.7 0.02 11.9 0.19 46.2 0.10 0.05 0.70 99.8 87.4
Jor-46-NiOl-T7-740.3 0.02 11.8 0.12 45.7 0.10 0.07 0.63 98.7 87.4
Jor-46-NiOl-T8-640.6 0.02 11.8 0.17 45.9 0.10 0.05 0.67 99.4 87.4
Jor-46-NiOl-T7-1240.8 n.d. 11.9 0.13 46.0 0.10 0.03 0.62 99.5 87.4
Jor-46-NiOl-T3-840.9 0.02 12.0 0.13 46.5 0.10 0.04 0.70 100.4 87.3
Jor-46-NiOl-T8-1140.5 n.d. 12.0 0.12 46.3 0.10 0.12 0.68 99.7 87.3
Jor-46-NiOl-T9-540.8 0.01 11.9 0.17 45.9 0.09 0.05 0.66 99.5 87.3
Jor-46-NiOl-T19-640.7 0.02 12.0 n.d. 46.2 0.12 0.06 0.67 99.8 87.3
Jor-46-NiOl-T19-1240.9 0.02 12.0 0.22 46.2 0.11 0.04 0.66 100.2 87.3
Jor-46-NiOl-T19-740.9 0.01 12.0 n.d. 46.1 0.10 n.d. 0.68 99.9 87.3
Jor-46-NiOl-T8-1040.7 0.02 11.9 n.d. 46.0 0.09 0.06 0.70 99.6 87.3
Jor-46-NiOl-T19-1041.0 0.01 12.0 0.13 46.2 0.10 0.04 0.72 100.2 87.3
Jor-46-NiOl-T8-340.8 0.02 11.9 0.15 45.9 0.10 n.d. 0.68 99.5 87.3
Jor-46-NiOl-T8-240.8 0.02 12.0 0.15 46.2 0.10 n.d. 0.70 100.0 87.3
Jor-46-NiOl-T19-1141.1 n.d. 12.2 0.16 46.9 0.10 0.05 0.68 101.1 87.3
Jor-46-NiOl-T17-640.8 0.02 12.1 0.16 46.5 0.11 0.10 0.60 100.3 87.3
Jor-46-NiOl-T8-1440.8 0.04 12.1 0.13 46.5 0.11 0.04 0.67 100.4 87.3
Jor-46-NiOl-T1-740.7 0.02 11.9 0.12 45.8 0.12 0.03 0.59 99.3 87.2
Jor-46-NiOl-T3-940.8 n.d. 11.9 0.12 45.8 0.10 0.04 0.68 99.5 87.2
Jor-46-NiOl-T1-1240.5 0.01 12.0 0.18 45.8 0.11 0.03 0.59 99.2 87.2
Jor-46-NiOl-T9-640.7 0.01 12.1 0.15 46.3 0.10 0.10 0.63 100.1 87.2
Jor-46-NiOl-T20-740.5 0.01 12.1 0.16 46.0 0.11 0.03 0.60 99.5 87.2
Jor-46-NiOl-T3-1040.6 n.d. 12.1 0.14 46.1 0.11 0.04 0.65 99.7 87.2
Jor-46-NiOl-T8-140.7 0.02 12.1 0.13 46.3 0.10 0.03 0.67 100.1 87.2
Jor-46-NiOl-T8-440.6 n.d. 12.0 0.13 45.9 0.10 0.04 0.66 99.4 87.2
Jor-46-NiOl-T7-640.7 0.01 12.0 0.17 45.7 0.11 0.04 0.58 99.3 87.1
Jor-46-NiOl-T10-1240.7 n.d. 12.1 0.20 46.0 0.11 0.03 0.54 99.8 87.1
Jor-46-NiOl-T17-540.6 0.08 12.1 0.23 45.8 0.13 0.06 0.54 99.5 87.1
Jor-46-NiOl-T1-640.8 0.03 12.2 0.15 46.3 0.11 0.05 0.56 100.3 87.1
Jor-46-NiOl-T19-940.6 n.d. 12.2 0.16 45.9 0.10 0.05 0.66 99.7 87.1
Jor-46-NiOl-T1-1440.9 0.02 12.2 0.11 46.0 0.10 0.06 0.60 99.9 87.1
Jor-46-NiOl-T20-1140.7 0.01 12.1 0.15 45.9 0.11 0.04 0.58 99.6 87.1
Jor-46-NiOl-T14-1840.7 0.03 12.2 0.19 46.1 0.12 0.06 0.50 99.9 87.1
Jor-46-NiOl-T18-2340.9 0.01 12.1 0.14 45.9 0.12 0.03 0.63 99.8 87.1
Jor-46-NiOl-T18-2640.7 n.d. 12.1 n.d. 45.9 0.11 0.04 0.60 99.5 87.1
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T18-2240.9 n.d. 12.2 0.12 46.0 0.09 0.07 0.59 99.9 87.1
Jor-46-NiOl-T9-841.2 0.01 12.1 0.14 45.8 0.11 n.d. 0.63 100.1 87.1
Jor-46-NiOl-T8-840.9 n.d. 12.2 0.19 46.1 0.12 0.03 0.66 100.2 87.1
Jor-46-NiOl-T20-1440.4 0.02 12.1 0.14 45.5 0.11 0.03 0.56 98.9 87.0
Jor-46-NiOl-T9-740.6 0.03 12.1 0.14 45.5 0.10 0.06 0.65 99.2 87.0
Jor-46-NiOl-T10-1341.0 0.03 12.4 0.11 46.6 0.11 n.d. 0.49 100.8 87.0
Jor-46-NiOl-T9-340.3 0.02 12.1 0.19 45.6 0.10 0.05 0.65 99.0 87.0
Jor-46-NiOl-T1-1040.5 0.01 12.1 n.d. 45.5 0.12 0.06 0.63 99.1 87.0
Jor-46-NiOl-T3-1340.8 0.01 12.2 0.14 45.8 0.11 0.06 0.61 99.7 87.0
Jor-46-NiOl-T3-640.6 0.02 12.2 0.13 45.8 0.10 0.04 0.67 99.6 87.0
Jor-46-NiOl-T10-640.7 0.03 12.2 0.16 45.7 0.12 0.04 0.53 99.5 87.0
Jor-46-NiOl-T18-2440.9 0.02 12.2 0.15 45.9 0.11 0.06 0.61 100.0 87.0
Jor-46-NiOl-T3-540.7 0.02 12.2 0.12 45.9 0.12 0.05 0.66 99.8 87.0
Jor-46-NiOl-T440.1 0.03 12.2 0.13 45.8 0.15 0.13 0.53 99.0 87.0
Jor-46-NiOl-T16-940.9 n.d. 12.3 0.16 46.2 0.11 n.d. 0.63 100.3 87.0
Jor-46-NiOl-T18-1940.9 0.01 12.2 0.15 45.7 0.11 0.03 0.57 99.8 87.0
Jor-46-NiOl-T19-540.5 0.02 12.3 0.16 45.9 0.11 0.06 0.67 99.6 87.0
Jor-46-NiOl-T19-1340.9 0.01 12.3 0.20 45.9 0.11 0.04 0.63 100.0 86.9
Jor-46-NiOl-T10-941.0 0.01 12.4 0.13 46.4 0.11 0.04 0.57 100.7 86.9
Jor-46-NiOl-T16-1041.6 0.03 12.3 0.18 46.1 0.10 0.06 0.62 101.0 86.9
Jor-46-NiOl-T19-440.5 0.01 12.3 0.14 45.9 0.10 0.04 0.65 99.7 86.9
Jor-46-NiOl-T18-3240.7 0.01 12.3 0.19 45.9 0.11 0.04 0.59 99.8 86.9
Jor-46-NiOl-T3-1240.7 n.d. 12.3 0.14 45.9 0.10 0.07 0.63 99.8 86.9
Jor-46-NiOl-T1-1140.9 0.02 12.4 0.13 46.1 0.10 0.06 0.63 100.3 86.9
Jor-46-NiOl-T17-1340.4 0.02 12.3 0.15 45.9 0.11 n.d. 0.48 99.4 86.9
Jor-46-NiOl-T16-840.9 0.02 12.3 0.12 45.9 0.10 0.05 0.58 100.0 86.9
Jor-46-NiOl-T10-740.9 0.01 12.3 0.13 45.7 0.12 0.07 0.57 99.8 86.9
Jor-46-NiOl-T10-1041.2 0.02 12.4 0.16 46.2 0.11 0.03 0.61 100.8 86.9
Jor-46-NiOl-T9-240.4 0.02 12.3 0.12 45.7 0.11 0.07 0.59 99.4 86.9
Jor-46-NiOl-T18-2040.8 0.02 12.4 0.16 46.0 0.11 n.d. 0.57 100.1 86.9
Jor-46-NiOl-T1-1340.5 0.01 12.4 n.d. 45.9 0.12 0.04 0.57 99.6 86.9
Jor-46-NiOl-T1-840.6 0.02 12.4 0.18 46.1 0.11 0.05 0.61 100.2 86.9
Jor-46-NiOl-T18-3140.8 0.01 12.4 0.13 45.8 0.11 0.04 0.58 99.8 86.9
Jor-46-NiOl-T18-2541.0 0.03 12.3 n.d. 45.7 0.11 0.04 0.62 99.9 86.9
Jor-46-NiOl-T18-1640.6 0.03 12.4 0.13 46.0 0.12 n.d. 0.57 99.9 86.8
Jor-46-NiOl-T20-240.3 0.02 12.2 0.14 45.2 0.11 0.04 0.46 98.5 86.8
Jor-46-NiOl-T3-1440.6 n.d. 12.4 0.13 45.8 0.10 0.05 0.56 99.6 86.8
Jor-46-NiOl-T18-2140.5 0.02 12.4 0.18 45.8 0.12 0.07 0.57 99.6 86.8
Jor-46-NiOl-T10-840.8 0.02 12.3 0.15 45.4 0.11 0.04 0.60 99.4 86.8
Jor-46-NiOl-T14-1940.8 0.01 12.5 0.12 46.0 0.12 n.d. 0.49 100.1 86.8
Jor-46-NiOl-T14-2140.9 0.02 12.4 0.13 45.8 0.12 0.03 0.46 99.8 86.8
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Jor-46-NiOl-T2-541.2 n.d. 12.4 0.12 45.6 0.12 0.07 0.51 100.0 86.8
Jor-46-NiOl-T440.6 n.d. 12.4 0.16 45.8 0.10 n.d. 0.57 99.7 86.8
Jor-46-NiOl-T18-1840.7 n.d. 12.4 0.15 45.8 0.10 0.04 0.60 99.8 86.8
Jor-46-NiOl-T18-841.0 0.02 12.4 0.14 45.8 0.11 0.07 0.53 100.1 86.8
Jor-46-NiOl-T18-741.0 0.02 12.8 0.18 47.3 0.12 0.07 0.54 102.0 86.8
Jor-46-NiOl-T14-2040.7 0.01 12.5 0.13 45.9 0.14 0.04 0.49 99.9 86.8
Jor-46-NiOl-T14-741.1 0.02 12.3 0.12 45.3 0.12 0.04 0.41 99.3 86.8
Jor-46-NiOl-T18-3041.1 0.02 12.5 0.14 45.9 0.11 n.d. 0.59 100.4 86.8
Jor-46-NiOl-T18-2740.9 0.02 12.5 0.16 45.8 0.11 n.d. 0.59 100.1 86.8
Jor-46-NiOl-T1-940.6 n.d. 12.5 0.17 46.0 0.12 0.08 0.61 100.1 86.8
Jor-46-NiOl-T2-340.7 0.02 12.4 0.16 45.5 0.11 0.04 0.49 99.4 86.8
Jor-46-NiOl-T1-1540.5 n.d. 12.3 0.19 45.3 0.12 0.04 0.52 99.0 86.8
Jor-46-NiOl-T16-741.0 0.02 12.5 0.17 46.1 0.10 0.06 0.61 100.7 86.8
Jor-46-NiOl-T10-540.9 0.02 12.5 0.16 46.1 0.11 n.d. 0.48 100.3 86.7
Jor-46-NiOl-T18-1040.6 0.02 12.5 n.d. 45.8 0.12 0.06 0.49 99.6 86.7
Jor-46-NiOl-T440.6 0.02 12.4 0.18 45.6 0.11 0.05 0.63 99.6 86.7
Jor-46-NiOl-T3-1140.6 0.03 12.4 0.14 45.5 0.09 n.d. 0.62 99.5 86.7
Jor-46-NiOl-T18-1740.7 0.01 12.6 n.d. 46.0 0.11 0.05 0.59 100.2 86.7
Jor-46-NiOl-T9-440.6 0.02 12.4 0.18 45.5 0.11 0.04 0.69 99.6 86.7
Jor-46-NiOl-T16-541.4 0.01 12.6 0.19 46.1 0.11 n.d. 0.54 101.0 86.7
Jor-46-NiOl-T19-1540.6 0.01 12.5 0.14 45.8 0.11 0.03 0.51 99.7 86.7
Jor-46-NiOl-T16-640.9 0.02 12.5 0.18 45.8 0.10 0.06 0.59 100.3 86.7
Jor-46-NiOl-T18-1540.9 0.02 12.5 0.12 45.7 0.10 n.d. 0.55 99.9 86.7
Jor-46-NiOl-T7-1640.8 0.02 12.4 0.14 45.2 0.10 n.d. 0.52 99.2 86.7
Jor-46-NiOl-T1-540.5 0.01 12.5 0.16 45.6 0.12 0.03 0.50 99.5 86.7
Jor-46-NiOl-T18-1340.7 n.d. 12.6 0.22 45.8 0.10 0.03 0.55 100.0 86.7
Jor-46-NiOl-T18-1240.0 0.07 12.5 0.13 45.5 0.12 n.d. 0.51 98.8 86.7
Jor-46-NiOl-T2-641.0 n.d. 12.6 0.14 46.0 0.11 0.04 0.49 100.5 86.7
Jor-46-NiOl-T440.5 n.d. 12.5 0.12 45.6 0.11 n.d. 0.59 99.5 86.6
Jor-46-NiOl-T440.7 0.02 12.6 0.17 45.7 0.11 0.04 0.62 99.9 86.6
Jor-46-NiOl-T3-440.6 0.03 12.5 0.13 45.6 0.10 0.05 0.62 99.6 86.6
Jor-46-NiOl-T20-1240.4 0.02 12.6 0.17 45.6 0.11 0.03 0.51 99.5 86.6
Jor-46-NiOl-T18-2840.7 n.d. 12.6 0.21 45.8 0.11 n.d. 0.54 100.0 86.6
Jor-46-NiOl-T19-1440.7 0.01 12.7 0.19 46.0 0.12 n.d. 0.58 100.4 86.6
Jor-46-NiOl-T7-440.2 n.d. 12.5 0.13 45.0 0.10 0.07 0.52 98.5 86.6
Jor-46-NiOl-T18-1140.8 0.01 12.7 0.18 45.7 0.11 0.04 0.55 100.0 86.6
Jor-46-NiOl-T18-1440.9 0.03 12.6 n.d. 45.6 0.11 0.04 0.54 99.8 86.5
Jor-46-NiOl-T20-1540.4 0.01 12.6 0.10 45.5 0.11 0.05 0.50 99.3 86.5
Jor-46-NiOl-T20-840.6 n.d. 12.7 0.19 45.7 0.10 0.03 0.47 99.8 86.5
Jor-46-NiOl-T20-1640.8 0.04 12.6 0.11 45.5 0.12 0.05 0.45 99.7 86.5
Jor-46-NiOl-T12-1440.6 0.02 12.7 0.13 45.7 0.11 0.06 0.53 99.8 86.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T14-1640.8 0.02 12.8 0.17 45.9 0.11 0.04 0.43 100.3 86.5
Jor-46-NiOl-T12-1341.0 0.07 12.6 0.16 45.3 0.12 0.04 0.55 99.8 86.5
Jor-46-NiOl-T19-1640.7 n.d. 12.6 0.17 45.4 0.11 n.d. 0.46 99.6 86.5
Jor-46-NiOl-T440.6 0.02 12.7 0.14 45.5 0.10 0.08 0.56 99.7 86.5
Jor-46-NiOl-T440.4 0.02 12.6 n.d. 45.4 0.10 0.05 0.55 99.3 86.5
Jor-46-NiOl-T440.5 0.02 12.7 0.13 45.6 0.11 0.03 0.57 99.6 86.5
Jor-46-NiOl-T12-1240.9 0.12 12.6 0.16 45.2 0.10 0.06 0.52 99.6 86.5
Jor-46-NiOl-T7-1339.8 0.21 12.5 0.12 44.7 0.11 0.06 0.56 98.1 86.4
Jor-46-NiOl-T440.4 n.d. 12.8 0.19 45.6 0.12 0.04 0.55 99.6 86.4
Jor-46-NiOl-T20-1040.7 0.02 12.7 0.17 45.4 0.11 n.d. 0.48 99.7 86.4
Jor-46-NiOl-T8-1540.5 0.03 12.8 0.12 45.6 0.11 0.05 0.50 99.7 86.4
Jor-46-NiOl-T3-1541.1 0.02 12.8 0.21 45.6 0.11 n.d. 0.56 100.4 86.4
Jor-46-NiOl-T14-940.6 0.02 12.8 0.18 45.6 0.12 0.03 0.44 99.8 86.4
Jor-46-NiOl-T2-841.2 0.01 13.0 0.13 46.2 0.11 0.04 0.49 101.1 86.4
Jor-46-NiOl-T16-1440.5 0.02 12.8 0.12 45.5 0.09 0.04 0.51 99.7 86.4
Jor-46-NiOl-T14-1041.1 0.04 12.6 0.16 44.8 0.12 n.d. 0.46 99.3 86.4
Jor-46-NiOl-T7-540.5 n.d. 12.8 0.17 45.5 0.12 0.06 0.54 99.7 86.4
Jor-46-NiOl-T2-741.1 n.d. 12.9 n.d. 46.0 0.12 n.d. 0.47 100.8 86.4
Jor-46-NiOl-T440.7 0.02 12.8 0.13 45.4 0.10 0.05 0.60 99.8 86.4
Jor-46-NiOl-T12-1539.9 0.34 12.7 n.d. 45.0 0.11 0.07 0.53 98.7 86.4
Jor-46-NiOl-T6-640.3 0.01 12.8 0.17 45.3 0.12 0.06 0.47 99.2 86.4
Jor-46-NiOl-T20-1340.4 0.02 12.7 0.18 45.0 0.13 0.03 0.44 98.8 86.4
Jor-46-NiOl-T9-1040.7 0.02 12.8 0.19 45.5 0.13 0.04 0.43 99.8 86.4
Jor-46-NiOl-T18-640.7 0.02 12.9 0.15 45.7 0.11 n.d. 0.50 100.1 86.4
Jor-46-NiOl-T8-1640.4 0.02 12.7 n.d. 45.2 0.12 0.10 0.49 99.1 86.4
Jor-46-NiOl-T2-441.0 n.d. 13.0 0.24 46.0 0.12 0.07 0.51 100.9 86.3
Jor-46-NiOl-Trial2-240.4 0.01 12.9 0.16 45.5 0.10 0.04 0.51 99.5 86.3
Jor-46-NiOl-T5-640.2 0.01 12.8 0.13 45.3 0.10 0.06 0.52 99.1 86.3
Jor-46-NiOl-T14-2240.8 0.01 12.9 0.15 45.6 0.11 n.d. 0.40 100.0 86.3
Jor-46-NiOl-T10-440.8 0.01 12.8 0.16 45.4 0.11 0.04 0.48 99.8 86.3
Jor-46-NiOl-T17-1440.3 0.56 12.9 0.15 45.7 0.12 n.d. 0.44 100.3 86.3
Jor-46-NiOl-T6-540.2 0.01 12.8 0.19 45.3 0.10 0.05 0.50 99.3 86.3
Jor-46-NiOl-T5-540.2 0.01 12.8 n.d. 45.3 0.12 0.04 0.56 99.1 86.3
Jor-46-NiOl-T7-1440.3 0.01 12.8 0.14 45.2 0.13 0.06 0.55 99.2 86.3
Jor-46-NiOl-T19-340.3 0.02 13.0 0.13 45.9 0.11 0.04 0.52 100.1 86.3
Jor-46-NiOl-T14-540.5 0.02 12.9 0.14 45.6 0.10 n.d. 0.41 99.7 86.3
Jor-46-NiOl-T7-1539.6 0.20 12.7 n.d. 44.6 0.12 0.05 0.45 97.7 86.3
Jor-46-NiOl-T2-240.9 0.01 13.0 0.12 45.6 0.12 n.d. 0.47 100.2 86.3
Jor-46-NiOl-T18-940.7 0.01 12.9 0.11 45.5 0.11 0.04 0.53 99.9 86.3
Jor-46-NiOl-T14-1340.8 n.d. 12.9 0.17 45.5 0.12 n.d. 0.42 100.0 86.3
Jor-46-NiOl-T14-1440.5 0.03 12.9 0.19 45.4 0.12 n.d. 0.43 99.7 86.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T14-440.8 n.d. 12.9 0.17 45.3 0.13 n.d. 0.38 99.7 86.2
Jor-46-NiOl-T6-440.1 0.02 12.9 0.18 45.2 0.11 0.05 0.49 99.1 86.2
Jor-46-NiOl-T9-942.4 0.04 12.3 0.19 43.3 0.11 n.d. 0.50 98.9 86.2
Jor-46-NiOl-T14-640.6 0.02 13.0 0.12 45.7 0.11 0.04 0.45 100.2 86.2
Jor-46-NiOl-T440.5 n.d. 12.9 0.19 45.3 0.11 n.d. 0.52 99.6 86.2
Jor-46-NiOl-T12-1640.7 0.02 13.0 0.18 45.4 0.12 0.07 0.46 99.9 86.2
Jor-46-NiOl-T16-1340.7 0.01 13.1 0.18 45.7 0.12 0.05 0.46 100.2 86.2
Jor-46-NiOl-T2-941.0 0.03 13.1 0.23 45.9 0.12 0.05 0.41 100.9 86.2
Jor-46-NiOl-T5-440.0 0.01 12.9 0.15 45.2 0.10 0.04 0.52 99.0 86.2
Jor-46-NiOl-T6-740.3 0.02 13.0 0.15 45.3 0.12 0.05 0.46 99.3 86.2
Jor-46-NiOl-T7-1740.5 0.02 12.9 n.d. 45.2 0.11 n.d. 0.39 99.3 86.2
Jor-46-NiOl-T440.6 0.01 13.0 0.17 45.2 0.12 0.04 0.53 99.6 86.1
Jor-46-NiOl-T6-240.0 0.02 13.1 0.13 45.3 0.13 0.03 0.52 99.2 86.1
Jor-46-NiOl-T16-1240.5 0.03 13.2 0.18 45.7 0.11 0.05 0.46 100.2 86.1
Jor-46-NiOl-T14-1540.5 0.01 13.2 0.13 45.5 0.13 0.05 0.40 99.8 86.0
Jor-46-NiOl-T7-340.3 0.02 13.1 0.14 45.1 0.13 0.05 0.46 99.3 86.0
Jor-46-NiOl-T14-2340.6 n.d. 13.2 0.20 45.4 0.12 0.04 0.43 100.0 86.0
Jor-46-NiOl-T17-440.5 0.01 13.1 0.22 45.2 0.11 n.d. 0.42 99.6 86.0
Jor-46-NiOl-T16-440.6 0.01 13.1 0.15 45.3 0.12 0.05 0.49 99.8 86.0
Jor-46-NiOl-T6-840.4 0.01 13.0 n.d. 44.9 0.11 n.d. 0.39 98.9 86.0
Jor-46-NiOl-T1-440.5 n.d. 13.2 0.21 45.5 0.13 n.d. 0.40 100.0 86.0
Jor-46-NiOl-T6-340.4 n.d. 13.2 0.12 45.3 0.11 0.05 0.48 99.6 86.0
Jor-46-NiOl-T12-940.4 0.02 13.0 0.16 44.6 0.13 0.05 0.46 98.9 86.0
Jor-46-NiOl-T440.4 0.02 13.2 0.10 45.2 0.11 0.04 0.47 99.5 86.0
Jor-46-NiOl-T3-2140.4 0.03 13.1 0.14 45.0 0.14 0.05 0.43 99.2 85.9
Jor-46-NiOl-Trial1-140.5 0.02 13.2 0.14 45.2 0.12 0.04 0.38 99.5 85.9
Jor-46-NiOl-T3-2040.7 0.01 13.2 0.12 45.2 0.12 0.04 0.43 99.8 85.9
Jor-46-NiOl-T12-1140.6 0.02 13.3 0.19 45.4 0.11 0.04 0.45 100.1 85.9
Jor-46-NiOl-T5-240.0 0.02 13.2 0.16 45.1 0.11 0.05 0.47 99.2 85.9
Jor-46-NiOl-T13-1240.6 n.d. 13.2 0.21 45.1 0.13 n.d. 0.44 99.7 85.9
Jor-46-NiOl-T3-140.6 0.01 13.2 0.17 45.1 0.12 n.d. 0.42 99.6 85.9
Jor-46-NiOl-T5-340.1 n.d. 13.3 0.14 45.2 0.12 n.d. 0.49 99.4 85.9
Jor-46-NiOl-T19-240.4 0.02 13.2 0.11 45.0 0.12 n.d. 0.38 99.3 85.8
Jor-46-NiOl-T10-340.7 0.02 13.4 0.20 45.5 0.12 n.d. 0.39 100.4 85.8
Jor-46-NiOl-T20-139.8 0.02 13.2 n.d. 44.9 0.13 0.03 0.38 98.6 85.8
Jor-46-NiOl-T12-1740.8 n.d. 13.3 0.17 45.2 0.11 0.06 0.48 100.1 85.8
Jor-46-NiOl-T440.5 0.02 13.3 0.18 45.3 0.13 n.d. 0.47 99.9 85.8
Jor-46-NiOl-T3-2240.6 0.02 13.2 0.12 44.8 0.13 0.03 0.44 99.4 85.8
Jor-46-NiOl-T14-1140.0 0.07 13.2 0.26 44.7 0.12 n.d. 0.40 98.8 85.8
Jor-46-NiOl-T14-1240.6 0.02 13.4 0.17 45.5 0.13 n.d. 0.38 100.2 85.8
Jor-46-NiOl-T19-1740.7 0.01 13.3 0.11 45.1 0.13 0.04 0.44 99.9 85.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T12-1040.4 0.01 13.2 0.18 44.7 0.14 n.d. 0.42 99.0 85.8
Jor-46-NiOl-T12-740.7 0.01 13.3 0.19 44.9 0.12 n.d. 0.37 99.6 85.8
Jor-46-NiOl-T18-3340.9 0.02 13.4 0.16 45.2 0.13 0.06 0.42 100.2 85.8
Jor-46-NiOl-T13-1140.3 0.02 13.3 0.17 45.0 0.12 0.08 0.42 99.4 85.8
Jor-46-NiOl-T10-1440.7 0.03 13.5 0.13 45.5 0.10 n.d. 0.37 100.3 85.8
Jor-46-NiOl-T5-740.2 n.d. 13.4 0.11 45.2 0.12 n.d. 0.37 99.5 85.7
Jor-46-NiOl-T11-841.2 0.01 13.5 0.25 45.4 0.15 0.03 0.34 100.9 85.7
Jor-46-NiOl-T9-1240.9 n.d. 13.5 0.22 45.3 0.12 0.04 0.40 100.5 85.7
Jor-46-NiOl-T6-940.2 0.03 13.4 0.25 45.1 0.12 0.04 0.39 99.5 85.7
Jor-46-NiOl-T18-540.5 0.02 13.5 0.17 45.4 0.13 0.03 0.45 100.2 85.7
Jor-46-NiOl-T14-840.4 0.02 13.3 0.22 44.8 0.13 0.04 0.38 99.3 85.7
Jor-46-NiOl-T12-840.5 n.d. 13.5 0.21 45.2 0.13 0.05 0.42 100.1 85.7
Jor-46-NiOl-T17-1540.4 n.d. 13.5 n.d. 45.1 0.13 n.d. 0.32 99.6 85.6
Jor-46-NiOl-T1-340.2 n.d. 13.4 0.20 44.8 0.13 n.d. 0.35 99.0 85.6
Jor-46-NiOl-T12-641.1 0.01 13.5 0.14 45.0 0.13 n.d. 0.38 100.3 85.6
Jor-46-NiOl-Trial2-140.1 n.d. 13.5 0.22 45.0 0.11 0.05 0.43 99.4 85.6
Jor-46-NiOl-T12-1840.7 0.05 13.3 0.13 44.4 0.12 0.04 0.39 99.1 85.6
Jor-46-NiOl-T6-1040.4 n.d. 13.5 0.18 44.9 0.14 n.d. 0.37 99.5 85.6
Jor-46-NiOl-T2-1241.0 n.d. 13.6 0.21 45.2 0.14 n.d. 0.35 100.5 85.5
Jor-46-NiOl-T9-140.3 0.02 13.6 0.13 44.9 0.11 0.04 0.37 99.4 85.5
Jor-46-NiOl-T14-340.2 0.01 13.6 0.17 45.0 0.13 0.06 0.35 99.6 85.5
Jor-46-NiOl-T2-1040.9 0.02 13.6 0.16 44.9 0.14 0.07 0.31 100.1 85.5
Jor-46-NiOl-T16-340.1 n.d. 13.6 0.19 44.8 0.13 0.04 0.41 99.4 85.5
Jor-46-NiOl-T13-1040.9 n.d. 13.7 0.15 45.0 0.13 0.05 0.46 100.3 85.4
Jor-46-NiOl-T11-941.5 n.d. 13.7 0.22 45.0 0.12 0.05 0.39 100.9 85.4
Jor-46-NiOl-T9-1140.6 n.d. 13.7 0.17 45.0 0.13 n.d. 0.39 100.1 85.4
Jor-46-NiOl-T7-2140.2 0.05 13.6 0.11 44.8 0.13 0.04 0.34 99.3 85.4
Jor-46-NiOl-T18-440.8 0.02 13.8 0.19 45.2 0.12 n.d. 0.31 100.4 85.4
Jor-46-NiOl-T11-640.7 n.d. 13.8 0.13 45.2 0.13 n.d. 0.35 100.4 85.4
Jor-46-NiOl-T12-540.5 n.d. 13.7 0.11 44.9 0.13 n.d. 0.38 99.8 85.4
Jor-46-NiOl-Trial1-340.8 0.01 13.7 0.18 44.7 0.12 0.03 0.43 99.9 85.4
Jor-46-NiOl-T16-1140.7 n.d. 13.8 0.15 45.0 0.14 n.d. 0.45 100.2 85.3
Jor-46-NiOl-T15-740.8 0.01 13.7 0.18 44.8 0.13 n.d. 0.30 100.0 85.3
Jor-46-NiOl-T15-840.5 n.d. 13.8 0.20 44.9 0.13 n.d. 0.30 99.8 85.3
Jor-46-NiOl-T15-640.5 n.d. 13.8 0.20 45.1 0.14 n.d. 0.32 100.1 85.3
Jor-46-NiOl-T15-940.8 0.02 13.8 0.21 45.0 0.13 n.d. 0.34 100.4 85.3
Jor-46-NiOl-T2-140.6 0.02 13.8 0.15 44.9 0.14 n.d. 0.30 100.0 85.3
Jor-46-NiOl-T11-741.1 0.02 13.9 0.11 45.0 0.13 n.d. 0.31 100.6 85.3
Jor-46-NiOl-T12-1940.8 0.02 13.8 0.17 44.9 0.12 0.05 0.39 100.3 85.2
Jor-46-NiOl-T13-840.5 0.02 13.7 0.14 44.4 0.13 n.d. 0.37 99.3 85.2
Jor-46-NiOl-T3-1640.5 0.01 14.0 0.21 45.1 0.11 0.04 0.46 100.4 85.2

261



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
Jor-46-NiOl-T3-1940.4 n.d. 13.8 0.18 44.6 0.12 0.05 0.41 99.6 85.2
Jor-46-NiOl-T2-1140.7 0.02 13.9 0.13 44.9 0.12 0.09 0.34 100.2 85.2
Jor-46-NiOl-T6-1140.4 0.02 14.0 0.14 45.1 0.12 n.d. 0.33 100.1 85.2
Jor-46-NiOl-T14-240.5 0.01 13.9 0.21 44.9 0.12 0.04 0.30 100.1 85.2
Jor-46-NiOl-T12-440.6 0.02 13.8 0.16 44.4 0.13 0.04 0.30 99.4 85.2
Jor-46-NiOl-T16-1540.5 0.02 14.0 0.19 44.9 0.12 n.d. 0.44 100.2 85.1
Jor-46-NiOl-T440.7 0.01 14.0 0.21 44.9 0.12 n.d. 0.44 100.4 85.1
Jor-46-NiOl-T15-440.9 n.d. 14.0 0.23 45.0 0.13 n.d. 0.31 100.6 85.1
Jor-46-NiOl-T20-1740.2 0.02 14.0 0.24 44.8 0.13 n.d. 0.25 99.7 85.1
Jor-46-NiOl-T6-139.6 0.03 13.8 0.17 44.1 0.12 0.04 0.36 98.3 85.1
Jor-46-NiOl-T7-2240.6 n.d. 14.0 0.14 44.8 0.14 0.05 0.25 100.1 85.1
Jor-46-NiOl-T440.1 0.17 13.7 0.18 43.7 0.54 0.05 0.41 98.8 85.0
Jor-46-NiOl-T438.4 0.20 13.2 0.16 42.0 1.22 n.d. 0.50 95.7 85.0
Jor-46-NiOl-T15-240.5 n.d. 13.9 0.23 44.3 0.14 n.d. 0.26 99.4 85.0
Jor-46-NiOl-T3-2341.0 0.01 14.1 0.14 44.8 0.14 0.05 0.31 100.5 85.0
Jor-46-NiOl-T19-140.2 0.01 14.2 0.19 44.8 0.13 n.d. 0.32 99.9 85.0
Jor-46-NiOl-T10-240.5 n.d. 14.2 0.16 44.9 0.14 n.d. 0.27 100.1 85.0
Jor-46-NiOl-Trial3-240.2 n.d. 14.1 0.18 44.6 0.12 0.05 0.30 99.6 84.9
Jor-46-NiOl-Trial1-240.4 0.01 14.1 0.17 44.4 0.12 n.d. 0.32 99.5 84.9
Jor-46-NiOl-T12-2140.4 0.01 14.0 0.13 44.2 0.14 0.09 0.29 99.3 84.9
Jor-46-NiOl-T12-2040.4 0.01 14.2 0.19 44.7 0.13 0.04 0.34 100.1 84.9
Jor-46-NiOl-T17-1640.5 n.d. 14.2 0.25 44.8 0.13 0.04 0.25 100.1 84.9
Jor-46-NiOl-T440.2 0.02 14.1 0.16 44.6 0.11 n.d. 0.28 99.6 84.9
Jor-46-NiOl-T440.2 0.04 14.2 0.15 44.5 0.12 n.d. 0.37 99.6 84.8
Jor-46-NiOl-Trial3-340.3 n.d. 14.3 0.22 44.6 0.14 n.d. 0.31 99.9 84.8
Jor-46-NiOl-T1-240.3 0.03 14.3 0.18 44.6 0.14 n.d. 0.29 99.8 84.8
Jor-46-NiOl-Trial3-140.2 0.02 14.3 0.22 44.6 0.14 0.04 0.30 99.8 84.7
Jor-46-NiOl-T11-441.1 n.d. 14.4 0.17 44.9 0.13 0.04 0.24 101.1 84.7
Jor-46-NiOl-T5-839.7 0.02 14.3 0.18 44.4 0.12 0.04 0.29 99.1 84.7
Jor-46-NiOl-T11-1040.7 n.d. 14.4 0.12 44.7 0.15 n.d. 0.23 100.3 84.7
Jor-46-NiOl-T15-540.5 0.02 14.4 0.26 44.6 0.14 n.d. 0.27 100.3 84.7
Jor-46-NiOl-T11-541.0 0.01 14.6 0.13 45.2 0.14 n.d. 0.29 101.4 84.7
Jor-46-NiOl-T15-340.5 n.d. 14.4 0.15 44.7 0.13 n.d. 0.28 100.2 84.7
Jor-46-NiOl-T9-1341.0 0.13 14.2 0.17 44.0 0.15 n.d. 0.28 99.9 84.7
Jor-46-NiOl-T1-1640.3 0.01 14.3 0.16 44.4 0.12 0.03 0.35 99.7 84.7
Jor-46-NiOl-T13-440.4 n.d. 14.2 0.23 43.9 0.14 0.04 0.24 99.2 84.6
Jor-46-NiOl-T3-339.9 n.d. 14.2 0.15 44.0 0.10 0.04 0.46 98.9 84.6
Jor-46-NiOl-T18-340.8 n.d. 14.5 0.13 44.7 0.14 0.03 0.30 100.6 84.6
Jor-46-NiOl-T6-1240.2 n.d. 14.4 0.18 44.4 0.12 n.d. 0.29 99.7 84.6
Jor-46-NiOl-T15-140.3 n.d. 14.5 0.27 44.8 0.14 n.d. 0.24 100.2 84.6
Jor-46-NiOl-T18-3440.5 0.01 14.4 0.20 44.4 0.14 0.04 0.25 100.0 84.6
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Jor-46-NiOl-T3-240.3 0.03 14.3 0.18 44.2 0.12 0.04 0.39 99.6 84.6
Jor-46-NiOl-T7-2040.6 n.d. 14.4 0.16 44.2 0.13 n.d. 0.30 99.8 84.6
Jor-46-NiOl-T5-139.5 0.01 14.4 0.12 44.3 0.13 n.d. 0.35 98.7 84.6
Jor-46-NiOl-T440.5 n.d. 14.3 0.19 44.1 0.14 n.d. 0.26 99.5 84.6
Jor-46-NiOl-T7-1840.1 n.d. 14.4 0.21 44.1 0.13 n.d. 0.24 99.2 84.6
Jor-46-NiOl-T11-340.8 0.02 14.5 0.20 44.6 0.14 n.d. 0.25 100.5 84.6
Jor-46-NiOl-T13-1340.3 0.02 14.5 0.20 44.3 0.14 n.d. 0.28 99.8 84.5
Jor-46-NiOl-T20-940.1 n.d. 14.4 0.26 44.1 0.14 n.d. 0.24 99.3 84.5
Jor-46-NiOl-T440.7 n.d. 14.6 0.15 44.4 0.12 n.d. 0.30 100.2 84.4
Jor-46-NiOl-T18-140.6 n.d. 14.7 0.21 44.5 0.14 n.d. 0.22 100.4 84.4
Jor-46-NiOl-T3-1740.5 n.d. 14.5 0.30 44.1 0.11 n.d. 0.34 99.9 84.4
Jor-46-NiOl-T12-340.2 n.d. 14.6 0.19 44.2 0.14 n.d. 0.21 99.6 84.4
Jor-46-NiOl-T18-2940.3 n.d. 14.6 0.19 44.0 0.13 n.d. 0.26 99.5 84.3
Jor-46-NiOl-T14-1740.4 n.d. 14.8 0.23 44.5 0.13 0.23 0.32 100.5 84.3
Jor-46-NiOl-T13-340.3 0.03 14.6 0.20 44.0 0.14 n.d. 0.24 99.6 84.3
Jor-46-NiOl-T19-1840.4 0.02 14.8 0.17 44.4 0.14 0.03 0.22 100.2 84.3
Jor-46-NiOl-T13-940.6 n.d. 14.8 0.13 44.5 0.12 n.d. 0.35 100.6 84.3
Jor-46-NiOl-T7-240.4 n.d. 14.8 0.18 44.3 0.13 n.d. 0.24 100.0 84.3
Jor-46-NiOl-T13-240.4 n.d. 14.6 0.16 43.7 0.14 0.05 0.22 99.3 84.2
Jor-46-NiOl-T17-340.4 0.02 14.8 0.15 44.4 0.14 n.d. 0.22 100.1 84.2
Jor-46-NiOl-T13-640.3 n.d. 14.8 0.17 44.1 0.14 n.d. 0.27 99.7 84.2
Jor-46-NiOl-T16-240.7 n.d. 15.0 0.12 44.7 0.14 n.d. 0.24 100.8 84.2
Jor-46-NiOl-T18-240.5 0.01 14.9 0.19 44.4 0.14 0.05 0.23 100.4 84.2
Jor-46-NiOl-T6-1340.4 n.d. 14.9 0.16 44.1 0.16 0.03 0.19 100.0 84.1
Jor-46-NiOl-T13-740.4 0.02 14.9 0.19 44.1 0.15 n.d. 0.30 100.0 84.1
Jor-46-NiOl-T19-1944.0 0.08 16.1 0.21 47.4 0.15 n.d. 0.16 108.1 84.0
Jor-46-NiOl-T12-2240.4 n.d. 15.0 0.18 44.0 0.15 0.05 0.24 100.0 84.0
Jor-46-NiOl-T13-140.2 0.02 14.9 0.20 43.7 0.15 n.d. 0.22 99.3 83.9
Jor-46-NiOl-T17-1740.0 0.01 15.0 0.23 43.9 0.16 n.d. 0.20 99.6 83.9
Jor-46-NiOl-T7-2340.2 0.01 15.1 0.23 44.3 0.15 0.17 0.24 100.4 83.9
Jor-46-NiOl-T2-1340.4 n.d. 15.1 0.22 43.9 0.14 0.03 0.19 100.0 83.8
Jor-46-NiOl-T12-240.0 0.01 15.0 0.14 43.5 0.16 0.03 0.18 99.0 83.8
Jor-46-NiOl-T3-1840.2 0.02 15.1 0.18 43.5 0.10 n.d. 0.35 99.5 83.7
Jor-46-NiOl-T13-540.0 0.01 15.2 0.22 43.4 0.14 n.d. 0.22 99.2 83.6
Jor-46-NiOl-T8-1740.0 0.01 15.3 0.21 43.7 0.13 0.08 0.25 99.6 83.6
Jor-46-NiOl-T10-140.3 n.d. 15.3 0.21 43.6 0.16 n.d. 0.20 99.7 83.6
Jor-46-NiOl-T3-2440.2 n.d. 15.4 0.20 43.6 0.15 n.d. 0.17 99.8 83.5
Jor-46-NiOl-T13-1440.2 n.d. 15.3 0.18 43.3 0.17 0.04 0.14 99.3 83.5
Jor-46-NiOl-T17-239.9 0.02 15.5 0.13 43.7 0.15 n.d. 0.20 99.6 83.4
Jor-46-NiOl-T11-240.8 0.01 15.7 0.21 43.7 0.18 n.d. 0.17 100.8 83.2
Jor-46-NiOl-T14-137.6 0.03 16.4 0.24 45.1 0.19 0.03 0.11 99.8 83.1
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Jor-46-NiOl-T7-1940.0 n.d. 15.6 0.23 42.9 0.17 n.d. 0.17 99.1 83.0
Jor-46-NiOl-T439.8 n.d. 15.9 0.16 43.4 0.15 n.d. 0.17 99.6 82.9
Jor-46-NiOl-T440.2 0.01 16.1 0.23 43.2 0.15 n.d. 0.19 100.1 82.7
Jor-46-NiOl-T7-139.9 0.02 15.9 0.21 42.8 0.16 n.d. 0.15 99.1 82.7
Jor-46-NiOl-T7-2440.4 n.d. 16.2 0.21 43.2 0.18 0.07 0.15 100.3 82.6
Jor-46-NiOl-T10-1540.1 0.04 16.0 0.20 42.6 0.18 n.d. 0.12 99.2 82.6
Jor-46-NiOl-T1-140.1 n.d. 16.2 0.20 43.1 0.16 n.d. 0.14 99.9 82.5
Jor-46-NiOl-T17-1839.9 n.d. 16.4 0.17 43.2 0.17 n.d. 0.12 100.0 82.4
Jor-46-NiOl-T11-140.8 0.01 16.5 0.20 43.0 0.19 n.d. 0.15 100.9 82.3
Jor-46-NiOl-T12-140.2 0.01 16.5 0.15 42.7 0.19 n.d. 0.12 99.8 82.2
Jor-46-NiOl-T17-139.9 0.02 16.5 0.19 42.7 0.21 n.d. 0.11 99.7 82.2
Jor-46-NiOl-T12-2340.1 0.01 16.5 0.26 42.5 0.18 n.d. 0.06 99.6 82.1
Jor-46-NiOl-T7-2540.0 0.01 17.1 0.28 42.6 0.18 n.d. 0.12 100.2 81.7
Jor-46-NiOl-T16-140.0 0.02 17.2 0.31 42.4 0.18 n.d. 0.09 100.1 81.5
TAN-19b-NiOl-T1640.3 0.05 10.4 0.16 47.5 0.12 0.04 0.54 99.2 89.1
TAN-19b-NiOl-T1640.9 0.02 10.5 0.19 46.8 0.11 0.05 0.51 99.0 88.8
TAN-19b-NiOl-T16-MgHunt41.5 0.03 10.7 0.11 47.5 0.10 0.06 0.50 100.5 88.8
TAN-19b-NiOl-T16-MgHunt40.9 0.02 10.8 0.14 47.6 0.11 n.d. 0.51 100.1 88.8
TAN-19b-NiOl-T9-MgHunt40.9 n.d. 10.6 0.21 47.0 0.12 0.05 0.53 99.4 88.8
TAN-19b-NiOl-T9-MgHunt41.0 0.01 10.6 n.d. 47.0 0.10 n.d. 0.52 99.4 88.7
TAN-19b-NiOl-T1640.8 0.02 10.6 0.17 46.9 0.11 n.d. 0.47 99.1 88.7
TAN-19b-NiOl-T16-MgHunt41.4 0.02 10.8 0.19 47.7 0.11 0.09 0.49 100.7 88.7
TAN-19b-NiOl-T9-MgHunt41.0 0.02 10.7 0.20 47.1 0.12 0.04 0.49 99.6 88.7
TAN-19b-NiOl-T16-MgHunt41.1 0.03 10.7 n.d. 47.0 0.10 0.06 0.52 99.5 88.7
TAN-19b-NiOl-T9-MgHunt40.7 0.02 10.7 0.15 47.0 0.10 0.03 0.53 99.3 88.6
TAN-19b-NiOl-T940.3 0.04 10.8 0.13 47.4 0.10 n.d. 0.55 99.4 88.6
TAN-19b-NiOl-T16-MgHunt41.2 0.02 10.8 0.11 47.1 0.12 0.08 0.47 99.9 88.6
TAN-19b-NiOl-T1640.9 0.01 10.8 0.14 47.2 0.10 0.07 0.47 99.7 88.6
TAN-19b-NiOl-T1640.9 0.03 10.8 0.19 47.2 0.11 0.04 0.50 99.8 88.6
TAN-19b-NiOl-T16-MgHunt41.6 0.03 10.9 0.13 47.3 0.11 0.06 0.52 100.6 88.5
TAN-19b-NiOl-T1740.8 0.03 10.8 0.10 46.8 0.12 0.04 0.49 99.2 88.5
TAN-19b-NiOl-T17-MgHunt(redo)40.8 0.02 10.9 0.13 47.1 0.12 0.04 0.54 99.6 88.5
TAN-19b-NiOl-T16-MgHunt41.2 0.02 10.9 n.d. 47.2 0.13 0.04 0.46 100.1 88.5
TAN-19b-NiOl-T9-MgHunt40.6 0.01 10.9 0.12 47.0 0.11 0.03 0.51 99.2 88.5
TAN-19b-NiOl-T17-MgHunt(redo)40.9 0.02 10.9 0.16 47.1 0.11 n.d. 0.50 99.7 88.5
TAN-19b-NiOl-T9-MgHunt41.0 0.01 10.8 0.18 46.8 0.10 n.d. 0.52 99.5 88.5
TAN-19b-NiOl-T17-MgHunt(redo)41.1 0.02 10.9 n.d. 47.0 0.11 0.05 0.48 99.7 88.5
TAN-19b-NiOl-T940.5 0.02 10.9 0.15 47.1 0.11 0.03 0.51 99.3 88.5
TAN-19b-NiOl-T940.5 0.02 10.9 0.15 47.2 0.11 0.04 0.54 99.5 88.5
TAN-19b-NiOl-T9-MgHunt40.6 0.02 10.9 0.14 46.9 0.10 n.d. 0.52 99.2 88.5
TAN-19b-NiOl-T9-MgHunt40.9 0.01 10.9 0.11 47.1 0.11 n.d. 0.51 99.6 88.5
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TAN-19b-NiOl-T16-MgHunt41.3 0.02 10.9 0.15 46.9 0.11 0.04 0.45 99.8 88.5
TAN-19b-NiOl-T940.6 0.02 11.0 0.16 47.1 0.11 n.d. 0.51 99.5 88.5
TAN-19b-NiOl-T940.5 0.02 11.0 0.24 47.1 0.11 0.03 0.52 99.5 88.4
TAN-19b-NiOl-T17-MgHunt(redo)40.6 0.02 11.0 0.15 47.0 0.11 0.04 0.48 99.4 88.4
TAN-19b-NiOl-T16-MgHunt41.4 0.03 11.0 0.16 47.1 0.13 0.03 0.48 100.2 88.4
TAN-19b-NiOl-T17-MgHunt(redo)41.3 0.03 11.0 0.13 47.2 0.11 n.d. 0.46 100.2 88.4
TAN-19b-NiOl-T16-MgHunt41.0 0.02 10.9 0.13 47.0 0.11 0.08 0.53 99.8 88.4
TAN-19b-NiOl-T16-MgHunt41.2 0.03 11.0 0.16 47.0 0.12 n.d. 0.49 100.1 88.4
TAN-19b-NiOl-T1740.7 0.03 10.9 0.15 46.8 0.11 0.04 0.52 99.3 88.4
TAN-19b-NiOl-T9-MgHunt40.7 0.02 11.0 0.20 47.1 0.10 0.05 0.53 99.7 88.4
TAN-19b-NiOl-T17-MgHunt(redo)40.7 0.02 11.0 0.15 47.0 0.12 n.d. 0.51 99.5 88.4
TAN-19b-NiOl-T1740.9 0.01 11.0 0.17 47.1 0.11 0.03 0.49 99.8 88.4
TAN-19b-NiOl-T9-MgHunt40.9 0.02 11.0 n.d. 47.0 0.11 0.05 0.51 99.7 88.4
TAN-19b-NiOl-T1640.8 n.d. 11.0 n.d. 46.9 0.11 n.d. 0.48 99.4 88.4
TAN-19b-NiOl-T1741.0 0.02 11.1 0.14 47.2 0.12 0.03 0.48 100.1 88.4
TAN-19b-NiOl-T17-MgHunt(redo)40.8 0.02 11.0 0.17 46.9 0.10 0.04 0.50 99.5 88.3
TAN-19b-NiOl-T17-MgHunt(redo)40.9 0.02 11.1 0.12 47.0 0.12 0.05 0.51 99.8 88.3
TAN-19b-NiOl-T1741.0 0.03 11.1 0.14 47.1 0.10 n.d. 0.52 100.1 88.3
TAN-19b-NiOl-T9-MgHunt41.0 0.02 11.1 0.13 46.9 0.13 0.03 0.53 99.8 88.3
TAN-19b-NiOl-T17-MgHunt(redo)40.7 n.d. 11.1 0.14 46.9 0.12 n.d. 0.50 99.5 88.3
TAN-19b-NiOl-T17-MgHunt(redo)40.5 0.01 11.1 0.19 46.7 0.12 0.04 0.52 99.2 88.3
TAN-19b-NiOl-T1640.7 0.03 11.2 0.20 47.3 0.11 0.11 0.55 100.3 88.3
TAN-19b-NiOl-T9-MgHunt40.6 0.03 11.1 0.15 46.8 0.10 0.05 0.48 99.3 88.3
TAN-19b-NiOl-T1740.7 0.02 11.1 0.13 47.0 0.10 0.03 0.51 99.7 88.3
TAN-19b-NiOl-T17-MgHunt(redo)40.7 0.02 11.2 0.16 47.0 0.11 0.05 0.48 99.8 88.2
TAN-19b-NiOl-T1640.6 0.02 11.1 0.20 46.6 0.11 n.d. 0.42 99.0 88.2
TAN-19b-NiOl-T1741.1 0.02 11.2 0.19 47.3 0.10 0.04 0.50 100.6 88.2
TAN-19b-NiOl-T1740.7 0.01 11.1 0.17 46.8 0.10 0.04 0.50 99.5 88.2
TAN-19b-NiOl-T17-MgHunt(redo)40.8 0.02 11.2 0.16 47.0 0.11 0.05 0.51 99.8 88.2
TAN-19b-NiOl-T1740.8 0.02 11.2 n.d. 46.9 0.11 0.04 0.50 99.6 88.2
TAN-19b-NiOl-T17-MgHunt(redo)40.9 0.02 11.2 0.17 47.1 0.10 n.d. 0.49 100.1 88.2
TAN-19b-NiOl-T16-MgHunt41.1 0.02 11.2 0.17 46.9 0.13 n.d. 0.40 100.0 88.2
TAN-19b-NiOl-T16-MgHunt41.0 0.02 11.2 0.11 46.7 0.11 0.05 0.50 99.7 88.2
TAN-19b-NiOl-T1540.9 0.02 11.1 0.19 46.3 0.12 0.05 0.47 99.1 88.2
TAN-19b-NiOl-T9-MgHunt40.7 0.01 11.3 0.22 47.1 0.10 0.05 0.53 100.0 88.1
TAN-19b-NiOl-T1540.7 0.02 11.1 0.16 46.4 0.11 n.d. 0.50 99.1 88.1
TAN-19b-NiOl-T16-MgHunt41.1 0.03 11.2 0.17 46.8 0.11 0.09 0.50 100.1 88.1
TAN-19b-NiOl-T1540.5 0.02 11.3 0.12 46.8 0.10 n.d. 0.49 99.3 88.1
TAN-19b-NiOl-T1640.6 0.02 11.2 0.16 46.8 0.11 0.11 0.48 99.4 88.1
TAN-19b-NiOl-T16-MgHunt40.9 0.02 11.3 0.18 46.8 0.10 n.d. 0.50 99.7 88.1
TAN-19b-NiOl-T16-MgHunt41.1 0.02 11.3 0.16 46.8 0.12 0.05 0.43 100.0 88.1
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TAN-19b-NiOl-T1740.8 0.02 11.3 0.14 46.9 0.11 n.d. 0.48 99.7 88.1
TAN-19b-NiOl-T1640.7 0.03 11.3 0.19 46.9 0.11 0.03 0.51 99.7 88.1
TAN-19b-NiOl-T1740.6 0.01 11.3 0.12 46.9 0.12 0.03 0.49 99.6 88.1
TAN-19b-NiOl-T1540.6 0.01 11.2 0.23 46.4 0.11 0.06 0.49 99.2 88.1
TAN-19b-NiOl-T1640.5 0.03 11.3 0.19 46.8 0.12 0.04 0.43 99.5 88.0
TAN-19b-NiOl-T1640.3 0.02 11.3 0.17 46.7 0.11 0.07 0.50 99.2 88.0
TAN-19b-NiOl-T1540.7 0.02 11.3 0.16 46.5 0.12 0.07 0.49 99.3 88.0
TAN-19b-NiOl-T1640.4 0.02 11.3 0.11 46.6 0.11 0.03 0.44 99.0 88.0
TAN-19b-NiOl-T1640.5 0.03 11.4 0.21 46.7 0.12 0.07 0.51 99.5 88.0
TAN-19b-NiOl-T9-MgHunt40.7 0.02 11.4 0.18 46.7 0.11 n.d. 0.48 99.6 88.0
TAN-19b-NiOl-T16-MgHunt41.2 0.03 11.4 0.15 46.8 0.12 0.04 0.42 100.2 88.0
TAN-19b-NiOl-T1640.7 0.02 11.4 0.16 46.6 0.11 n.d. 0.41 99.3 87.9
TAN-19b-NiOl-T16-MgHunt40.9 0.01 11.5 0.14 46.9 0.11 0.08 0.51 100.1 87.9
TAN-19b-NiOl-T741.1 0.03 11.6 0.25 47.4 0.12 n.d. 0.37 100.9 87.9
TAN-19b-NiOl-T1640.5 0.01 11.4 0.14 46.6 0.13 0.03 0.41 99.2 87.9
TAN-19b-NiOl-T17-MgHunt(redo)40.6 0.02 11.5 0.12 46.9 0.10 0.03 0.49 99.8 87.9
TAN-19b-NiOl-T1640.3 0.02 11.5 0.12 46.6 0.11 0.03 0.42 99.1 87.9
TAN-19b-NiOl-T1740.2 0.06 11.8 0.14 48.1 0.14 n.d. 0.36 100.9 87.9
TAN-19b-NiOl-T1540.5 0.02 11.5 0.14 46.7 0.12 0.04 0.46 99.4 87.8
TAN-19b-NiOl-T1540.5 0.03 11.5 0.12 46.5 0.11 n.d. 0.46 99.2 87.8
TAN-19b-NiOl-T940.5 0.02 11.5 0.19 46.5 0.11 n.d. 0.50 99.3 87.8
TAN-19b-NiOl-T16-MgHunt41.0 0.02 11.5 0.14 46.6 0.12 n.d. 0.47 100.0 87.8
TAN-19b-NiOl-T1540.8 0.02 11.5 0.25 46.3 0.11 n.d. 0.51 99.4 87.8
TAN-19b-NiOl-T740.8 0.03 11.6 0.16 46.7 0.11 0.09 0.40 99.8 87.8
TAN-19b-NiOl-T9-MgHunt40.7 n.d. 11.6 0.14 46.5 0.11 n.d. 0.46 99.6 87.8
TAN-19b-NiOl-T1740.9 0.03 11.6 0.15 46.7 0.11 n.d. 0.45 100.1 87.7
TAN-19b-NiOl-T16-MgHunt41.2 0.02 11.7 0.15 46.9 0.12 n.d. 0.41 100.5 87.7
TAN-19b-NiOl-T9-MgHunt40.7 0.02 11.6 n.d. 46.6 0.10 n.d. 0.54 99.7 87.7
TAN-19b-NiOl-T1640.5 0.01 11.6 0.19 46.5 0.11 0.05 0.42 99.4 87.7
TAN-19b-NiOl-T1740.6 0.02 11.6 0.16 46.6 0.12 0.04 0.41 99.6 87.7
TAN-19b-NiOl-T341.3 0.01 11.7 0.18 46.4 0.11 n.d. 0.38 100.1 87.6
TAN-19b-NiOl-T1540.5 0.02 11.7 0.10 46.3 0.11 0.04 0.45 99.2 87.6
TAN-19b-NiOl-T740.5 0.02 11.8 0.14 46.7 0.12 0.04 0.38 99.7 87.6
TAN-19b-NiOl-T1640.5 0.03 11.7 0.16 46.3 0.12 n.d. 0.46 99.3 87.6
TAN-19b-NiOl-T1640.4 0.03 11.7 0.18 46.3 0.12 n.d. 0.36 99.1 87.6
TAN-19b-NiOl-T940.3 0.01 11.7 0.12 46.3 0.12 0.04 0.45 99.1 87.6
TAN-19b-NiOl-T740.9 0.02 11.8 0.15 46.5 0.11 n.d. 0.38 100.0 87.6
TAN-19b-NiOl-T740.5 0.01 11.8 0.19 46.4 0.12 n.d. 0.38 99.4 87.5
TAN-19b-NiOl-T1540.6 0.02 11.8 0.16 46.3 0.13 n.d. 0.48 99.5 87.5
TAN-19b-NiOl-T341.2 0.02 11.8 0.20 46.3 0.12 0.05 0.38 100.0 87.5
TAN-19b-NiOl-T341.1 0.02 11.9 0.14 46.5 0.11 n.d. 0.37 100.2 87.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
TAN-19b-NiOl-T341.2 0.02 11.8 0.12 46.4 0.11 n.d. 0.36 100.0 87.5
TAN-19b-NiOl-T940.2 0.01 11.8 0.15 46.3 0.13 n.d. 0.39 99.1 87.5
TAN-19b-NiOl-T740.8 n.d. 11.9 0.20 46.4 0.12 n.d. 0.36 99.8 87.4
TAN-19b-NiOl-T341.3 0.02 11.9 0.18 46.5 0.12 0.03 0.39 100.4 87.4
TAN-19b-NiOl-T1540.4 0.01 11.9 0.18 46.3 0.11 n.d. 0.45 99.4 87.4
TAN-19b-NiOl-T740.6 0.01 11.9 0.20 46.3 0.12 n.d. 0.34 99.5 87.4
TAN-19b-NiOl-T1540.4 0.02 11.9 0.20 46.3 0.11 n.d. 0.41 99.4 87.4
TAN-19b-NiOl-T341.1 0.04 11.8 0.14 46.0 0.13 0.05 0.37 99.7 87.4
TAN-19b-NiOl-T340.9 0.02 11.9 0.23 46.3 0.10 n.d. 0.38 99.9 87.4
TAN-19b-NiOl-T740.7 0.01 12.0 0.18 46.4 0.11 0.04 0.38 99.8 87.4
TAN-19b-NiOl-T2140.4 n.d. 11.9 0.20 46.0 0.10 0.03 0.36 99.0 87.4
TAN-19b-NiOl-T9-MgHunt41.1 0.02 11.9 0.17 46.0 0.12 0.05 0.46 99.8 87.3
TAN-19b-NiOl-T341.2 n.d. 12.1 0.13 46.4 0.10 0.03 0.36 100.3 87.3
TAN-19b-NiOl-T640.2 0.03 12.0 0.16 46.1 0.13 n.d. 0.34 99.0 87.2
TAN-19b-NiOl-T941.3 0.04 12.0 0.16 46.0 0.10 0.03 0.42 100.0 87.2
TAN-19b-NiOl-T341.0 0.02 12.1 0.24 46.4 0.11 0.03 0.37 100.3 87.2
TAN-19b-NiOl-T340.9 0.02 12.0 0.13 46.0 0.11 n.d. 0.34 99.6 87.2
TAN-19b-NiOl-T1540.3 0.01 12.0 0.16 46.0 0.11 0.04 0.38 99.0 87.2
TAN-19b-NiOl-T341.1 0.02 12.2 0.16 46.8 0.11 n.d. 0.40 100.9 87.2
TAN-19b-NiOl-T340.7 n.d. 12.1 0.15 46.3 0.11 0.04 0.36 99.8 87.2
TAN-19b-NiOl-T2140.3 0.03 12.1 0.17 46.1 0.11 0.05 0.37 99.3 87.2
TAN-19b-NiOl-T740.8 0.02 12.2 0.11 46.5 0.11 0.05 0.39 100.3 87.2
TAN-19b-NiOl-T1540.6 0.02 12.1 0.20 45.9 0.11 0.04 0.37 99.4 87.1
TAN-19b-NiOl-T2140.5 0.02 12.1 0.17 45.9 0.12 n.d. 0.38 99.3 87.1
TAN-19b-NiOl-T740.6 0.16 12.2 0.15 46.4 0.11 n.d. 0.40 100.1 87.1
TAN-19b-NiOl-T1540.4 0.01 12.2 0.16 46.1 0.11 0.05 0.39 99.3 87.1
TAN-19b-NiOl-T940.2 0.02 12.2 0.19 46.2 0.11 n.d. 0.38 99.3 87.1
TAN-19b-NiOl-T341.4 0.02 12.2 0.12 46.1 0.13 n.d. 0.34 100.3 87.1
TAN-19b-NiOl-T1840.6 0.03 12.2 0.18 46.0 0.11 n.d. 0.32 99.5 87.1
TAN-19b-NiOl-T1540.8 0.01 12.4 0.16 46.6 0.12 0.04 0.31 100.4 87.0
TAN-19b-NiOl-T640.3 0.02 12.3 0.17 46.0 0.12 n.d. 0.32 99.2 87.0
TAN-19b-NiOl-T1840.4 0.02 12.3 0.14 46.1 0.12 n.d. 0.35 99.4 87.0
TAN-19b-NiOl-T640.1 0.01 12.3 0.22 45.9 0.14 0.03 0.32 99.0 87.0
TAN-19b-NiOl-T740.7 0.02 12.3 0.25 46.1 0.13 n.d. 0.32 99.9 87.0
TAN-19b-NiOl-T1840.5 0.01 12.2 0.16 45.8 0.13 n.d. 0.30 99.1 87.0
TAN-19b-NiOl-T2140.5 0.03 12.3 0.18 46.0 0.12 0.07 0.36 99.6 87.0
TAN-19b-NiOl-T1840.5 n.d. 12.3 0.19 46.1 0.12 0.04 0.34 99.6 87.0
TAN-19b-NiOl-T1340.4 0.02 12.3 0.13 45.9 0.12 n.d. 0.31 99.2 87.0
TAN-19b-NiOl-T1740.5 n.d. 12.3 0.17 46.0 0.12 n.d. 0.31 99.4 87.0
TAN-19b-NiOl-T940.4 0.03 12.3 0.15 46.0 0.10 0.04 0.43 99.3 87.0
TAN-19b-NiOl-T640.3 0.03 12.3 0.14 45.8 0.11 n.d. 0.35 99.0 86.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
TAN-19b-NiOl-T2140.6 0.03 12.4 0.14 46.1 0.11 n.d. 0.37 99.8 86.9
TAN-19b-NiOl-T640.3 0.02 12.3 0.16 45.9 0.12 n.d. 0.33 99.2 86.9
TAN-19b-NiOl-T1740.6 n.d. 12.4 0.12 46.0 0.11 0.03 0.47 99.7 86.9
TAN-19b-NiOl-T1340.5 0.02 12.3 0.16 45.9 0.12 n.d. 0.37 99.4 86.9
TAN-19b-NiOl-T1840.5 0.03 12.5 0.22 46.3 0.12 n.d. 0.32 99.9 86.9
TAN-19b-NiOl-T1640.2 0.02 12.4 0.15 45.9 0.11 0.03 0.37 99.1 86.9
TAN-19b-NiOl-T2140.5 0.03 12.4 0.16 46.0 0.11 0.13 0.33 99.7 86.9
TAN-19b-NiOl-T640.1 0.03 12.4 0.21 45.9 0.13 0.03 0.37 99.2 86.8
TAN-19b-NiOl-T1440.3 0.02 12.4 0.20 45.7 0.13 0.04 0.26 99.0 86.8
TAN-19b-NiOl-T1840.5 0.03 12.5 0.22 46.0 0.12 0.04 0.30 99.7 86.8
TAN-19b-NiOl-T1840.5 0.04 12.5 0.17 46.0 0.12 0.04 0.34 99.6 86.8
TAN-19b-NiOl-T1540.3 0.01 12.4 0.14 45.7 0.13 n.d. 0.34 99.0 86.8
TAN-19b-NiOl-T1840.6 0.02 12.4 0.19 45.8 0.11 n.d. 0.34 99.5 86.8
TAN-19b-NiOl-T640.1 0.03 12.5 0.25 46.1 0.12 0.04 0.33 99.4 86.7
TAN-19b-NiOl-T1840.2 0.01 12.5 0.23 45.9 0.12 n.d. 0.34 99.4 86.7
TAN-19b-NiOl-T740.8 0.02 12.6 0.19 46.1 0.12 n.d. 0.31 100.2 86.7
TAN-19b-NiOl-T1740.6 0.03 12.6 0.22 46.4 0.13 0.04 0.38 100.4 86.7
TAN-19b-NiOl-T1440.5 n.d. 12.5 0.20 45.9 0.13 n.d. 0.31 99.6 86.7
TAN-19b-NiOl-T1740.4 0.02 12.6 0.13 45.9 0.12 0.04 0.28 99.5 86.7
TAN-19b-NiOl-T1840.7 0.03 12.6 0.18 46.0 0.11 0.03 0.32 99.9 86.7
TAN-19b-NiOl-T1440.4 0.01 12.5 0.20 45.5 0.12 n.d. 0.33 99.1 86.7
TAN-19b-NiOl-T1440.3 0.02 12.5 0.17 45.6 0.12 0.03 0.31 99.0 86.7
TAN-19b-NiOl-T440.6 0.02 12.7 0.20 46.0 0.12 0.04 0.33 100.0 86.6
TAN-19b-NiOl-T1840.4 0.01 12.5 0.14 45.5 0.12 n.d. 0.29 99.1 86.6
TAN-19b-NiOl-T2040.3 0.02 12.6 0.19 45.8 0.11 n.d. 0.35 99.4 86.6
TAN-19b-NiOl-T440.7 0.02 12.6 0.19 45.8 0.14 0.03 0.30 99.8 86.6
TAN-19b-NiOl-T1840.5 0.02 12.6 0.14 45.8 0.12 n.d. 0.32 99.4 86.6
TAN-19b-NiOl-T1340.2 0.01 12.6 0.17 45.7 0.12 n.d. 0.27 99.1 86.6
TAN-19b-NiOl-T2040.6 0.02 12.6 0.18 45.7 0.11 n.d. 0.33 99.6 86.6
TAN-19b-NiOl-T1840.1 0.02 12.6 0.20 45.7 0.12 n.d. 0.34 99.2 86.6
TAN-19b-NiOl-T1440.6 0.03 12.7 n.d. 45.9 0.13 0.04 0.32 99.8 86.6
TAN-19b-NiOl-T1640.5 0.03 12.6 0.15 45.7 0.12 0.06 0.41 99.6 86.6
TAN-19b-NiOl-T1440.2 0.03 12.6 0.16 45.6 0.13 0.05 0.30 99.1 86.6
TAN-19b-NiOl-T2140.3 0.02 12.7 0.18 45.8 0.12 0.06 0.31 99.5 86.6
TAN-19b-NiOl-T1440.4 0.02 12.7 0.22 45.7 0.13 0.04 0.31 99.5 86.5
TAN-19b-NiOl-T640.2 0.01 12.7 0.15 45.7 0.12 0.04 0.27 99.2 86.5
TAN-19b-NiOl-T1840.3 0.03 12.6 0.21 45.5 0.12 0.05 0.29 99.2 86.5
TAN-19b-NiOl-T440.6 0.03 12.8 n.d. 45.9 0.12 0.03 0.31 99.8 86.5
TAN-19b-NiOl-T10(8-25)40.5 n.d. 12.6 0.21 45.4 0.13 0.05 0.33 99.3 86.5
TAN-19b-NiOl-T440.2 0.02 12.7 0.19 45.7 0.12 n.d. 0.22 99.3 86.5
TAN-19b-NiOl-T640.1 0.04 12.8 0.18 45.9 0.12 0.05 0.32 99.5 86.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
TAN-19b-NiOl-T440.6 0.03 12.8 0.19 45.9 0.13 0.04 0.29 100.0 86.5
TAN-19b-NiOl-T940.0 0.03 12.8 0.18 45.8 0.12 0.05 0.35 99.3 86.5
TAN-19b-NiOl-T640.2 n.d. 12.7 0.12 45.6 0.12 0.04 0.33 99.2 86.4
TAN-19b-NiOl-T740.5 0.02 12.9 0.24 46.0 0.13 0.13 0.36 100.2 86.4
TAN-19b-NiOl-T2040.7 n.d. 12.8 0.16 45.7 0.11 n.d. 0.34 99.8 86.4
TAN-19b-NiOl-T740.5 0.02 12.8 0.24 45.6 0.11 0.05 0.29 99.6 86.4
TAN-19b-NiOl-T1740.2 0.02 12.8 0.23 45.7 0.14 n.d. 0.29 99.4 86.4
TAN-19b-NiOl-T2040.6 0.02 12.8 0.20 45.5 0.12 n.d. 0.30 99.5 86.4
TAN-19b-NiOl-T1340.6 0.02 12.8 0.23 45.6 0.12 n.d. 0.26 99.7 86.4
TAN-19b-NiOl-T440.4 0.02 12.8 0.24 45.6 0.12 n.d. 0.28 99.5 86.4
TAN-19b-NiOl-T10(8-25)40.7 0.02 12.9 0.21 45.8 0.12 0.04 0.34 100.1 86.4
TAN-19b-NiOl-T1840.5 0.02 13.0 0.15 46.0 0.13 0.03 0.32 100.1 86.4
TAN-19b-NiOl-T840.1 n.d. 12.9 0.25 45.6 0.12 0.03 0.34 99.4 86.4
TAN-19b-NiOl-T440.5 0.02 12.9 0.15 45.6 0.13 0.03 0.27 99.6 86.4
TAN-19b-NiOl-T1840.5 0.03 12.8 0.25 45.5 0.12 n.d. 0.30 99.6 86.4
TAN-19b-NiOl-T1440.4 0.02 12.9 0.21 45.8 0.12 n.d. 0.31 99.7 86.4
TAN-19b-NiOl-T10(8-25)40.4 0.03 12.8 0.17 45.5 0.12 n.d. 0.27 99.4 86.3
TAN-19b-NiOl-T2140.5 0.02 12.9 0.17 45.6 0.13 0.03 0.33 99.6 86.3
TAN-19b-NiOl-T440.1 0.02 12.9 0.28 45.6 0.11 n.d. 0.26 99.2 86.3
TAN-19b-NiOl-T1840.4 0.01 12.9 0.20 45.6 0.13 n.d. 0.33 99.7 86.3
TAN-19b-NiOl-T2040.5 0.02 12.9 0.21 45.6 0.12 n.d. 0.32 99.7 86.3
TAN-19b-NiOl-T1440.2 0.02 12.9 0.15 45.6 0.12 0.03 0.28 99.2 86.3
TAN-19b-NiOl-T440.7 0.02 13.0 0.26 45.7 0.12 0.09 0.30 100.2 86.2
TAN-19b-NiOl-T1341.9 0.26 12.6 0.18 44.0 0.15 0.03 0.28 99.4 86.2
TAN-19b-NiOl-T1340.4 0.02 13.0 0.22 45.4 0.13 0.04 0.25 99.4 86.2
TAN-19b-NiOl-T1340.2 0.02 13.0 0.25 45.5 0.13 n.d. 0.25 99.4 86.1
TAN-19b-NiOl-T1740.3 0.02 13.0 0.19 45.2 0.12 n.d. 0.23 99.0 86.1
TAN-19b-NiOl-T2040.4 0.02 13.0 0.17 45.4 0.12 n.d. 0.30 99.5 86.1
TAN-19b-NiOl-T1440.4 0.01 13.1 0.19 45.7 0.13 n.d. 0.30 99.8 86.1
TAN-19b-NiOl-T440.1 n.d. 13.0 0.20 45.2 0.12 0.03 0.21 99.0 86.1
TAN-19b-NiOl-T540.2 0.01 13.0 0.14 45.2 0.14 n.d. 0.22 99.0 86.1
TAN-19b-NiOl-T440.1 0.02 13.0 0.20 45.4 0.13 0.04 0.27 99.2 86.1
TAN-19b-NiOl-T341.0 0.02 13.2 0.14 45.8 0.12 n.d. 0.32 100.5 86.1
TAN-19b-NiOl-T640.0 0.01 13.1 0.19 45.7 0.12 0.06 0.25 99.4 86.1
TAN-19b-NiOl-T740.7 0.01 13.2 0.23 45.6 0.12 n.d. 0.33 100.1 86.1
TAN-19b-NiOl-T540.2 0.02 13.1 0.22 45.3 0.13 n.d. 0.20 99.2 86.0
TAN-19b-NiOl-T2040.4 0.02 13.1 0.19 45.3 0.13 n.d. 0.29 99.5 86.0
TAN-19b-NiOl-T1840.6 n.d. 13.2 0.18 45.5 0.13 n.d. 0.30 99.9 86.0
TAN-19b-NiOl-T1640.1 0.03 13.2 0.14 45.5 0.12 n.d. 0.28 99.5 86.0
TAN-19b-NiOl-T1540.2 0.03 13.2 0.17 45.3 0.14 n.d. 0.30 99.2 86.0
TAN-19b-NiOl-T1840.2 0.01 13.3 0.19 45.3 0.13 0.04 0.26 99.5 85.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
TAN-19b-NiOl-T540.2 n.d. 13.3 0.26 45.2 0.13 n.d. 0.19 99.3 85.9
TAN-19b-NiOl-T1440.1 0.01 13.3 0.21 45.4 0.12 n.d. 0.25 99.5 85.9
TAN-19b-NiOl-T10(8-25)40.4 0.03 13.3 0.21 45.4 0.14 0.03 0.26 99.8 85.9
TAN-19b-NiOl-T540.6 n.d. 13.4 0.21 45.4 0.14 0.05 0.25 100.1 85.8
TAN-19b-NiOl-T1340.4 0.02 13.4 0.17 45.3 0.14 n.d. 0.24 99.6 85.8
TAN-19b-NiOl-T2040.4 0.02 13.4 0.17 45.3 0.12 n.d. 0.26 99.6 85.8
TAN-19b-NiOl-T1440.4 0.02 13.4 0.19 45.2 0.12 0.04 0.26 99.6 85.8
TAN-19b-NiOl-T2140.1 0.01 13.3 0.15 45.1 0.13 n.d. 0.25 99.1 85.8
TAN-19b-NiOl-T1340.5 n.d. 13.4 0.18 45.1 0.14 0.05 0.24 99.6 85.8
TAN-19b-NiOl-T540.1 0.01 13.5 0.19 45.5 0.13 n.d. 0.22 99.7 85.8
TAN-19b-NiOl-T940.2 0.01 13.3 0.18 45.0 0.12 0.04 0.24 99.2 85.7
TAN-19b-NiOl-T1140.2 0.02 13.4 0.19 45.2 0.13 n.d. 0.24 99.4 85.7
TAN-19b-NiOl-T1940.2 0.01 13.4 0.18 45.2 0.15 n.d. 0.25 99.5 85.7
TAN-19b-NiOl-T1340.4 n.d. 13.4 0.20 45.3 0.13 n.d. 0.23 99.7 85.7
TAN-19b-NiOl-T1340.2 0.03 13.4 0.22 45.1 0.14 n.d. 0.25 99.3 85.7
TAN-19b-NiOl-T1540.3 n.d. 13.4 0.19 45.1 0.12 n.d. 0.25 99.4 85.7
TAN-19b-NiOl-T740.3 0.02 13.5 0.19 45.4 0.12 n.d. 0.25 99.8 85.7
TAN-19b-NiOl-T440.8 n.d. 13.5 0.21 45.2 0.12 n.d. 0.21 100.0 85.7
TAN-19b-NiOl-T2040.6 n.d. 13.4 0.17 45.1 0.12 n.d. 0.26 99.7 85.7
TAN-19b-NiOl-T439.9 0.01 13.4 0.23 45.0 0.12 0.07 0.24 99.0 85.7
TAN-19b-NiOl-T1940.3 0.01 13.4 0.24 45.0 0.14 n.d. 0.22 99.3 85.7
TAN-19b-NiOl-T1340.3 0.02 13.3 0.24 44.8 0.12 n.d. 0.25 99.1 85.7
TAN-19b-NiOl-T1140.3 n.d. 13.5 0.21 45.2 0.12 0.04 0.28 99.7 85.6
TAN-19b-NiOl-T1340.6 n.d. 13.6 0.23 45.4 0.14 n.d. 0.21 100.2 85.6
TAN-19b-NiOl-T1340.3 n.d. 13.6 0.20 45.4 0.14 n.d. 0.20 99.8 85.6
TAN-19b-NiOl-T1340.0 n.d. 13.5 0.18 45.0 0.14 n.d. 0.24 99.1 85.6
TAN-19b-NiOl-T440.1 n.d. 13.5 0.19 44.9 0.14 0.03 0.22 99.1 85.6
TAN-19b-NiOl-T10(8-25)40.3 0.01 13.5 0.21 44.9 0.13 0.07 0.22 99.4 85.6
TAN-19b-NiOl-T1940.3 n.d. 13.6 0.19 45.4 0.14 n.d. 0.18 99.8 85.6
TAN-19b-NiOl-T540.2 n.d. 13.6 0.17 45.2 0.13 n.d. 0.22 99.6 85.5
TAN-19b-NiOl-T540.2 0.02 13.6 0.20 45.2 0.13 0.03 0.22 99.6 85.5
TAN-19b-NiOl-T2040.3 n.d. 13.7 0.18 45.2 0.12 0.03 0.22 99.8 85.5
TAN-19b-NiOl-T439.9 0.01 13.6 0.26 45.1 0.14 0.04 0.20 99.2 85.5
TAN-19b-NiOl-T1340.2 0.02 13.7 0.20 45.2 0.14 n.d. 0.22 99.7 85.5
TAN-19b-NiOl-T1939.9 0.01 13.6 0.21 44.9 0.13 0.04 0.18 99.0 85.5
TAN-19b-NiOl-T1939.8 n.d. 13.7 0.18 45.2 0.14 n.d. 0.24 99.3 85.4
TAN-19b-NiOl-T1540.1 0.02 13.6 0.16 44.7 0.10 0.06 0.39 99.1 85.4
TAN-19b-NiOl-T1340.3 0.01 13.6 0.16 44.8 0.13 0.04 0.20 99.2 85.4
TAN-19b-NiOl-T1740.3 0.01 13.7 0.25 45.2 0.12 n.d. 0.36 100.0 85.4
TAN-19b-NiOl-T1340.4 0.01 13.7 0.22 45.1 0.13 n.d. 0.24 99.9 85.4
TAN-19b-NiOl-T1940.3 0.02 13.8 0.21 45.3 0.15 n.d. 0.21 100.0 85.4
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
TAN-19b-NiOl-T540.4 n.d. 13.8 0.20 45.2 0.12 n.d. 0.21 99.9 85.4
TAN-19b-NiOl-T440.0 0.01 13.7 0.20 45.0 0.13 n.d. 0.22 99.2 85.4
TAN-19b-NiOl-T540.3 0.01 13.7 0.24 45.0 0.13 n.d. 0.21 99.6 85.4
TAN-19b-NiOl-T1940.1 n.d. 13.8 0.19 44.9 0.14 n.d. 0.25 99.4 85.3
TAN-19b-NiOl-T640.1 0.01 13.9 0.29 45.2 0.13 0.05 0.20 99.9 85.3
TAN-19b-NiOl-T1340.3 0.02 13.9 0.19 45.3 0.14 0.03 0.20 100.1 85.3
TAN-19b-NiOl-T1940.1 0.02 13.7 0.19 44.7 0.14 n.d. 0.20 99.1 85.3
TAN-19b-NiOl-T1340.3 0.02 13.8 0.19 44.9 0.12 n.d. 0.19 99.5 85.3
TAN-19b-NiOl-T240.1 0.01 14.0 0.24 45.2 0.14 n.d. 0.17 99.9 85.2
TAN-19b-NiOl-T1940.1 0.02 13.9 0.25 45.0 0.14 n.d. 0.19 99.6 85.2
TAN-19b-NiOl-T10(8-25)40.3 n.d. 13.8 0.21 44.7 0.13 n.d. 0.20 99.4 85.2
TAN-19b-NiOl-T140.3 0.02 13.8 0.22 44.7 0.13 0.04 0.15 99.4 85.2
TAN-19b-NiOl-T540.3 n.d. 14.0 0.23 45.1 0.14 0.05 0.25 100.1 85.2
TAN-19b-NiOl-T1740.4 n.d. 14.0 0.22 45.3 0.13 n.d. 0.25 100.3 85.2
TAN-19b-NiOl-T2040.2 n.d. 13.9 0.25 44.7 0.13 0.04 0.23 99.4 85.2
TAN-19b-NiOl-T240.6 0.01 14.0 0.24 45.0 0.14 n.d. 0.22 100.2 85.2
TAN-19b-NiOl-T1540.0 0.02 13.8 0.25 44.5 0.12 0.04 0.35 99.1 85.2
TAN-19b-NiOl-T1540.1 0.02 13.9 0.23 44.7 0.14 0.03 0.23 99.4 85.1
TAN-19b-NiOl-T1440.1 0.03 13.9 0.18 44.6 0.14 n.d. 0.21 99.2 85.1
TAN-19b-NiOl-T1340.4 n.d. 13.9 0.23 44.7 0.14 n.d. 0.21 99.6 85.1
TAN-19b-NiOl-T540.3 n.d. 14.0 0.17 45.1 0.12 n.d. 0.20 100.0 85.1
TAN-19b-NiOl-T2040.2 0.01 14.0 0.21 44.9 0.13 n.d. 0.24 99.7 85.1
TAN-19b-NiOl-T140.3 0.01 14.0 0.20 44.8 0.13 0.03 0.21 99.7 85.1
TAN-19b-NiOl-T140.1 n.d. 14.0 0.22 44.8 0.12 n.d. 0.21 99.5 85.1
TAN-19b-NiOl-T1840.2 0.01 14.0 0.25 44.7 0.13 n.d. 0.22 99.5 85.1
TAN-19b-NiOl-T1939.9 n.d. 14.0 0.26 44.8 0.12 n.d. 0.20 99.4 85.1
TAN-19b-NiOl-T640.2 n.d. 14.0 0.18 44.7 0.14 n.d. 0.18 99.4 85.0
TAN-19b-NiOl-T10(8-25)40.3 0.02 14.1 0.21 44.9 0.14 n.d. 0.22 99.8 85.0
TAN-19b-NiOl-T140.3 0.03 13.9 0.20 44.4 0.14 0.05 0.17 99.3 85.0
TAN-19b-NiOl-T1940.2 0.01 14.1 0.17 45.0 0.12 n.d. 0.21 99.8 85.0
TAN-19b-NiOl-T240.3 0.01 14.1 0.19 44.8 0.12 0.03 0.18 99.6 85.0
TAN-19b-NiOl-T240.3 0.02 14.2 0.21 44.9 0.13 0.03 0.18 99.9 85.0
TAN-19b-NiOl-T240.4 0.02 14.1 0.26 44.8 0.14 0.04 0.19 100.0 84.9
TAN-19b-NiOl-T240.4 0.02 14.1 0.28 44.6 0.14 0.04 0.15 99.7 84.9
TAN-19b-NiOl-T240.2 0.01 14.1 0.22 44.5 0.13 n.d. 0.19 99.3 84.9
TAN-19b-NiOl-T240.2 0.03 14.2 0.16 44.6 0.13 n.d. 0.16 99.5 84.8
TAN-19b-NiOl-T1740.4 0.02 14.3 0.24 44.7 0.13 n.d. 0.20 99.9 84.8
TAN-19b-NiOl-T1140.3 0.02 14.2 0.22 44.6 0.14 n.d. 0.19 99.7 84.8
TAN-19b-NiOl-T1940.1 n.d. 14.3 0.18 44.6 0.13 0.05 0.22 99.6 84.8
TAN-19b-NiOl-T1840.4 0.05 14.4 0.21 45.0 0.11 0.06 0.25 100.4 84.8
TAN-19b-NiOl-T640.1 n.d. 14.3 0.18 44.7 0.13 n.d. 0.21 99.6 84.8
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TAN-19b-NiOl-T240.3 0.03 14.2 0.15 44.5 0.14 n.d. 0.19 99.5 84.8
TAN-19b-NiOl-T740.1 0.02 14.3 0.22 44.4 0.13 n.d. 0.19 99.3 84.7
TAN-19b-NiOl-T340.7 0.02 14.4 0.17 44.7 0.13 n.d. 0.18 100.3 84.7
TAN-19b-NiOl-T10(8-25)40.1 0.02 14.3 0.18 44.5 0.14 n.d. 0.20 99.5 84.7
TAN-19b-NiOl-T2040.1 0.01 14.4 0.28 44.8 0.14 0.06 0.22 100.1 84.7
TAN-19b-NiOl-T240.2 0.02 14.3 0.21 44.4 0.14 n.d. 0.17 99.4 84.7
TAN-19b-NiOl-T640.2 0.01 14.4 0.19 44.3 0.13 n.d. 0.15 99.4 84.6
TAN-19b-NiOl-T940.1 0.01 14.4 0.21 44.2 0.13 n.d. 0.24 99.2 84.6
TAN-19b-NiOl-T1240.0 0.02 14.5 0.20 44.4 0.13 n.d. 0.15 99.4 84.6
TAN-19b-NiOl-T2140.4 0.01 14.5 0.21 44.5 0.14 n.d. 0.20 99.9 84.5
TAN-19b-NiOl-T2040.0 0.02 14.5 0.22 44.3 0.14 n.d. 0.18 99.4 84.5
TAN-19b-NiOl-T140.1 0.02 14.5 0.21 44.3 0.15 n.d. 0.17 99.4 84.5
TAN-19b-NiOl-T240.1 0.01 14.5 0.21 44.3 0.15 n.d. 0.21 99.5 84.5
TAN-19b-NiOl-T2040.3 0.02 14.6 0.16 44.4 0.12 0.04 0.20 99.8 84.4
TAN-19b-NiOl-T1240.3 0.02 14.6 0.21 44.5 0.12 0.07 0.17 100.0 84.4
TAN-19b-NiOl-T640.1 n.d. 14.4 0.16 44.0 0.14 0.03 0.18 99.0 84.4
TAN-19b-NiOl-T1240.0 0.02 14.5 0.23 44.0 0.14 n.d. 0.15 99.0 84.4
TAN-19b-NiOl-T1840.1 0.02 14.7 0.20 44.5 0.13 n.d. 0.17 99.8 84.4
TAN-19b-NiOl-T1740.2 0.01 14.6 0.28 44.3 0.13 n.d. 0.17 99.7 84.4
TAN-19b-NiOl-T1240.2 0.01 14.7 0.13 44.5 0.14 0.05 0.16 99.8 84.4
TAN-19b-NiOl-T1240.3 0.02 14.5 0.25 44.1 0.15 0.03 0.15 99.5 84.4
TAN-19b-NiOl-T1240.3 0.01 14.7 0.16 44.4 0.14 0.05 0.20 99.9 84.3
TAN-19b-NiOl-T1240.3 0.01 14.7 0.23 44.4 0.13 n.d. 0.14 100.0 84.3
TAN-19b-NiOl-T140.1 n.d. 14.8 0.27 44.5 0.14 n.d. 0.17 100.0 84.3
TAN-19b-NiOl-T1640.0 n.d. 14.7 0.21 44.2 0.15 n.d. 0.18 99.5 84.3
TAN-19b-NiOl-T540.1 n.d. 14.8 0.20 44.2 0.12 0.04 0.19 99.7 84.2
TAN-19b-NiOl-T1940.1 0.02 14.8 0.22 44.3 0.14 n.d. 0.20 99.7 84.2
TAN-19b-NiOl-T10(8-25)39.8 0.01 15.0 0.24 44.3 0.14 n.d. 0.17 99.6 84.1
TAN-19b-NiOl-T1240.1 0.02 15.0 0.19 44.2 0.12 0.04 0.16 99.8 84.0
TAN-19b-NiOl-T1440.1 n.d. 14.9 0.20 43.9 0.14 n.d. 0.16 99.4 84.0
TAN-19b-NiOl-T740.2 0.01 15.0 0.17 44.1 0.12 n.d. 0.25 99.8 83.9
TAN-19b-NiOl-T2040.2 0.01 15.0 0.23 44.0 0.14 n.d. 0.17 99.8 83.9
TAN-19b-NiOl-T540.2 0.01 14.9 0.20 43.6 0.13 0.04 0.19 99.4 83.9
TAN-19b-NiOl-T10(8-25)40.0 0.01 15.1 0.22 44.1 0.14 0.03 0.18 99.7 83.9
TAN-19b-NiOl-T940.0 n.d. 15.1 0.25 44.2 0.13 n.d. 0.25 100.0 83.9
TAN-19b-NiOl-T1239.9 n.d. 15.1 0.27 43.8 0.14 n.d. 0.14 99.3 83.8
TAN-19b-NiOl-T240.2 0.01 15.4 0.19 43.9 0.15 n.d. 0.17 100.1 83.5
TAN-19b-NiOl-T10(8-25)40.2 n.d. 15.4 0.25 43.7 0.14 0.04 0.15 100.0 83.5
TAN-19b-NiOl-T139.5 0.03 15.4 0.25 43.4 0.14 n.d. 0.12 99.0 83.4
TAN-19b-NiOl-T1140.0 n.d. 15.5 0.21 43.6 0.15 n.d. 0.13 99.6 83.4
TAN-19b-NiOl-T1440.1 0.02 15.6 0.26 43.4 0.16 n.d. 0.15 99.7 83.3
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TAN-19b-NiOl-T10(8-25)39.8 0.02 15.7 0.20 43.6 0.14 n.d. 0.15 99.7 83.1
TAN-19b-NiOl-T2040.2 0.01 15.7 0.22 43.1 0.14 n.d. 0.15 99.4 83.1
TAN-19b-NiOl-T1339.7 0.02 15.9 0.21 43.2 0.13 0.05 0.16 99.3 82.9
TAN-19b-NiOl-T1040.0 n.d. 15.8 0.25 43.0 0.15 n.d. 0.10 99.3 82.9
TAN-19b-NiOl-T240.2 0.02 15.9 0.23 43.0 0.13 n.d. 0.14 99.6 82.9
TAN-19b-NiOl-T10(8-25)39.7 n.d. 16.2 0.18 43.8 0.15 n.d. 0.11 100.3 82.8
TAN-19b-NiOl-T10(8-25)40.0 n.d. 16.0 0.28 43.1 0.15 n.d. 0.12 99.6 82.8
TAN-19b-NiOl-T1239.7 n.d. 15.9 0.22 42.9 0.14 n.d. 0.12 99.0 82.8
TAN-19b-NiOl-T1039.8 0.02 16.0 0.30 42.7 0.16 n.d. 0.10 99.1 82.6
TAN-19b-NiOl-T2040.0 n.d. 16.0 0.25 42.8 0.14 n.d. 0.12 99.3 82.6
TAN-19b-NiOl-T1539.9 0.02 16.1 0.20 42.8 0.15 n.d. 0.12 99.2 82.6
TAN-19b-NiOl-T1339.9 0.02 16.2 0.25 43.0 0.13 n.d. 0.16 99.7 82.5
TAN-19b-NiOl-T1039.9 n.d. 16.2 0.24 43.0 0.14 n.d. 0.10 99.7 82.5
TAN-19b-NiOl-T539.9 n.d. 16.4 0.25 43.3 0.13 n.d. 0.11 100.1 82.5
TAN-19b-NiOl-T639.7 0.01 16.3 0.31 43.0 0.14 n.d. 0.08 99.6 82.4
TAN-19b-NiOl-T939.7 0.02 16.3 0.18 42.8 0.16 0.03 0.12 99.3 82.4
TAN-19b-NiOl-T1839.8 0.02 16.3 0.21 42.7 0.15 n.d. 0.11 99.2 82.4
TAN-19b-NiOl-T1039.7 0.02 16.5 0.20 42.9 0.16 n.d. 0.11 99.6 82.3
TAN-19b-NiOl-T1039.8 0.02 16.3 0.26 42.5 0.14 n.d. 0.09 99.1 82.3
TAN-19b-NiOl-T1040.2 0.03 16.6 0.21 43.2 0.15 n.d. 0.13 100.5 82.3
TAN-19b-NiOl-T1340.4 0.03 16.6 0.25 43.2 0.15 0.07 0.09 100.8 82.3
TAN-19b-NiOl-T1040.1 0.02 16.4 0.21 42.7 0.17 n.d. 0.12 99.8 82.2
TAN-19b-NiOl-T739.6 n.d. 16.4 0.25 42.6 0.14 n.d. 0.14 99.2 82.2
TAN-19b-NiOl-T10(8-25)40.0 0.02 16.8 0.33 43.5 0.14 n.d. 0.10 100.9 82.2
TAN-19b-NiOl-T1240.0 0.01 16.6 0.22 42.9 0.14 n.d. 0.08 100.0 82.1
TAN-19b-NiOl-T1339.5 n.d. 16.8 0.20 43.0 0.12 n.d. 0.16 99.7 82.1
TAN-19b-NiOl-T539.9 0.02 16.7 0.23 42.9 0.17 n.d. 0.10 100.1 82.0
TAN-19b-NiOl-T1740.0 n.d. 16.8 0.22 42.9 0.15 n.d. 0.11 100.2 82.0
TAN-19b-NiOl-T1439.5 0.02 16.6 0.22 42.4 0.17 n.d. 0.08 99.1 82.0
TAN-19b-NiOl-T240.1 n.d. 16.8 0.25 42.5 0.14 n.d. 0.12 100.0 81.8
TAN-19b-NiOl-T1239.9 0.02 16.8 0.28 42.5 0.17 n.d. 0.10 99.9 81.8
TAN-19b-NiOl-T10(8-25)39.7 0.01 16.8 0.13 42.2 0.16 n.d. 0.11 99.1 81.8
TAN-19b-NiOl-T1239.7 0.01 16.9 0.21 42.6 0.16 n.d. 0.13 99.7 81.8
TAN-19b-NiOl-T340.1 n.d. 17.2 0.26 42.4 0.17 n.d. 0.11 100.3 81.5
TAN-19b-NiOl-T1639.6 0.02 17.3 0.25 42.3 0.16 n.d. 0.16 99.7 81.4
TAN-19b-NiOl-T440.1 0.02 17.4 0.28 42.2 0.17 n.d. 0.12 100.3 81.2
TAN-19b-NiOl-T140.4 0.07 17.2 0.30 41.4 0.15 n.d. 0.08 99.6 81.1
TAN-19b-NiOl-T1339.2 0.02 18.0 0.34 41.3 0.17 0.04 0.08 99.1 80.3
TAN-19b-NiOl-T1939.5 n.d. 18.1 0.31 41.2 0.17 n.d. 0.07 99.4 80.2
TAN-19b-NiOl-T1139.7 0.03 18.3 0.28 41.4 0.18 n.d. 0.05 100.0 80.1
TAN-19b-NiOl-T639.0 0.03 18.3 0.25 41.2 0.20 n.d. 0.06 99.0 80.1
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TAN-19b-NiOl-T139.7 0.02 18.5 0.26 40.8 0.20 n.d. 0.05 99.6 79.7
TAN-19b-NiOl-T1839.3 0.01 18.8 0.31 41.4 0.16 n.d. 0.07 100.1 79.7
TAN-19b-NiOl-T1839.5 0.02 18.7 0.36 41.0 0.19 n.d. 0.08 99.8 79.6
TAN-19b-NiOl-T1739.7 n.d. 18.6 0.24 40.7 0.16 n.d. 0.09 99.4 79.6
TAN-19b-NiOl-T2039.4 n.d. 18.8 0.39 40.9 0.15 n.d. 0.09 99.7 79.5
TAN-19b-NiOl-T739.1 0.02 19.2 0.30 40.7 0.18 n.d. 0.07 99.6 79.1
TAN-19b-NiOl-T1340.6 0.76 18.8 0.26 39.1 0.31 n.d. 0.11 99.9 78.8
TAN-19b-NiOl-T739.1 n.d. 20.1 0.34 40.1 0.17 n.d. 0.11 99.8 78.1
TAN-19b-NiOl-T239.2 0.02 20.5 0.38 39.1 0.19 n.d. 0.12 99.4 77.3
TAN-19b-NiOl-T138.7 0.01 21.5 0.38 38.6 0.20 n.d. 0.04 99.4 76.2
TAN-19b-NiOl-T1838.9 0.02 21.6 0.29 38.7 0.17 n.d. 0.04 99.7 76.2
TAN-19b-NiOl-T738.8 0.01 22.7 0.47 37.5 0.20 n.d. 0.07 99.7 74.7
NI-27b-NiOl-redo-T24-Mg-2-3/11-3/1541.3 0.02 11.3 0.19 46.4 0.11 0.08 0.41 99.9 87.9
NI-27b-NiOl-T3240.8 0.02 12.2 0.12 46.5 0.11 n.d. 0.37 100.6 87.9
NI-27b-NiOl-T1440.4 0.02 11.7 0.14 46.4 0.11 0.04 0.44 99.0 87.9
NI-27b-NiOl-T2441.0 0.02 11.6 0.14 46.6 0.11 0.03 0.46 99.4 87.8
NI-27b-NiOl-T24-Mg-240.4 0.02 11.9 0.17 46.6 0.12 0.07 0.41 99.9 87.8
NI-27b-NiOl-T2840.4 0.02 11.5 0.16 46.7 0.10 0.04 0.46 99.4 87.8
NI-27b-NiOl-redo-T28-Mg-141.3 0.02 11.6 0.15 46.5 0.12 n.d. 0.43 100.1 87.8
NI-27b-NiOl-T1440.5 0.02 11.6 0.14 46.4 0.11 0.04 0.45 99.5 87.7
NI-27b-NiOl-T14-Mg-141.0 0.02 11.8 0.14 46.6 0.11 n.d. 0.45 99.6 87.7
NI-27b-NiOl-T1440.2 0.01 11.8 0.15 46.4 0.12 0.04 0.43 99.3 87.7
NI-27b-NiOl-redo-T28-Mg-141.3 0.02 11.7 n.d. 46.5 0.11 0.04 0.43 100.2 87.7
NI-27b-NiOl-T1440.8 0.01 11.7 0.15 46.4 0.12 0.04 0.44 99.4 87.7
NI-27b-NiOl-T1440.7 0.03 11.6 0.17 46.4 0.11 0.05 0.46 99.3 87.7
NI-27b-NiOl-T13-Mg41.2 0.02 12.0 0.23 46.4 0.11 n.d. 0.40 99.8 87.7
NI-27b-NiOl-T13-Mg41.2 0.02 12.1 0.17 46.7 0.12 0.18 0.43 99.6 87.7
NI-27b-NiOl-T14-Mg-141.1 0.02 12.4 0.21 46.6 0.12 n.d. 0.39 100.6 87.7
NI-27b-NiOl-T14-Mg-241.1 0.01 12.1 0.17 46.6 0.12 0.03 0.45 100.3 87.6
NI-27b-NiOl-T103-Mg41.2 0.01 12.2 0.16 46.7 0.11 0.05 0.51 100.8 87.6
NI-27b-NiOl-redo-T14-Mg-1-6/841.2 0.02 11.8 0.19 46.7 0.12 n.d. 0.42 100.4 87.6
NI-27b-NiOl-T3240.7 0.03 12.0 0.16 45.9 0.13 n.d. 0.40 99.4 87.6
NI-27b-NiOl-T1440.6 0.02 12.1 0.19 46.3 0.11 0.10 0.40 99.0 87.6
NI-27b-NiOl-T2340.7 0.02 12.2 0.24 46.3 0.12 0.04 0.38 100.2 87.6
NI-27b-NiOl-T2441.0 0.02 12.1 0.18 46.5 0.11 0.04 0.39 100.4 87.6
NI-27b-NiOl-T2341.1 0.02 11.8 0.15 46.5 0.12 0.06 0.42 99.3 87.6
NI-27b-NiOl-T32-Mg-141.2 0.02 12.1 0.13 46.2 0.10 0.04 0.45 99.4 87.6
NI-27b-NiOl-T1440.6 0.02 12.0 0.11 45.7 0.13 0.04 0.40 99.2 87.6
NI-27b-NiOl-T13-Mg41.1 0.02 12.1 0.14 46.1 0.11 0.05 0.42 99.2 87.6
NI-27b-NiOl-T28-Mg-140.7 0.02 11.6 0.18 46.4 0.12 0.06 0.45 99.5 87.6
NI-27b-NiOl-T1440.4 0.03 11.7 0.15 46.5 0.11 0.07 0.44 99.5 87.6
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NI-27b-NiOl-T2440.9 0.02 11.8 0.15 46.3 0.12 n.d. 0.43 100.3 87.6
NI-27b-NiOl-T32-Mg-241.1 0.01 12.3 0.19 46.4 0.12 n.d. 0.41 99.6 87.6
NI-27b-NiOl-redo-T28-Mg-141.4 0.01 11.8 0.15 46.5 0.11 0.04 0.42 100.4 87.6
NI-27b-NiOl-T14-Mg-241.1 0.01 12.1 0.11 46.3 0.12 0.03 0.43 99.6 87.6
NI-27b-NiOl-T2440.5 0.02 11.9 0.18 46.4 0.11 0.05 0.43 99.3 87.6
NI-27b-NiOl-redo-T28-Mg-141.0 0.02 11.8 0.15 46.5 0.11 0.03 0.41 100.0 87.6
NI-27b-NiOl-T1440.5 0.16 11.8 0.17 46.4 0.13 n.d. 0.43 100.6 87.6
NI-27b-NiOl-T14-Mg-140.8 0.03 11.9 0.12 46.6 0.12 n.d. 0.45 100.6 87.6
NI-27b-NiOl-T10441.1 0.01 11.9 0.17 46.6 0.12 n.d. 0.41 100.7 87.6
NI-27b-NiOl-redo-T28-Mg-141.1 0.03 11.8 0.20 46.7 0.11 0.03 0.46 100.5 87.6
NI-27b-NiOl-T24-Mg-240.1 0.01 11.8 0.16 46.5 0.13 0.06 0.42 99.4 87.6
NI-27b-NiOl-T32-Mg-241.2 0.02 12.1 0.19 46.6 0.11 n.d. 0.43 99.5 87.5
NI-27b-NiOl-T2440.3 0.02 11.9 0.17 45.9 0.18 0.41 0.42 99.1 87.5
NI-27b-NiOl-T32-Mg-141.3 0.02 12.0 0.14 46.2 0.13 0.09 0.44 99.0 87.5
NI-27b-NiOl-T3240.7 0.02 12.0 0.18 46.7 0.12 0.06 0.40 99.8 87.5
NI-27b-NiOl-T24-Mg-240.2 0.02 11.7 0.19 46.4 0.12 0.08 0.43 99.8 87.5
NI-27b-NiOl-T14-Mg-241.1 0.01 12.2 0.16 46.6 0.11 0.03 0.42 100.5 87.5
NI-27b-NiOl-T32-Mg-141.1 0.02 11.7 0.18 46.3 0.12 0.05 0.37 100.5 87.5
NI-27b-NiOl-T14-Mg-141.1 0.02 12.2 0.15 46.3 0.11 n.d. 0.40 100.0 87.5
NI-27b-NiOl-T32-Mg-241.1 0.02 12.6 0.13 46.5 0.12 0.05 0.39 99.6 87.5
NI-27b-NiOl-T2440.2 0.02 11.7 0.20 46.5 0.11 0.03 0.45 99.7 87.5
NI-27b-NiOl-T14-Mg-241.3 0.02 12.2 0.16 46.6 0.13 0.06 0.41 100.7 87.5
NI-27b-NiOl-T1440.5 0.02 11.6 0.17 46.7 0.12 0.04 0.45 100.9 87.5
NI-27b-NiOl-T2440.3 0.03 11.8 0.14 46.3 0.10 0.06 0.43 99.4 87.5
NI-27b-NiOl-T28-Mg-140.5 0.01 11.9 0.14 46.5 0.13 0.04 0.41 100.6 87.5
NI-27b-NiOl-T32-Mg-141.2 0.01 12.1 0.13 46.5 0.12 0.03 0.40 100.5 87.5
NI-27b-NiOl-redo-T24-Mg-2-3/11-3/1540.9 0.03 11.8 0.24 46.5 0.13 0.16 0.45 100.2 87.5
NI-27b-NiOl-T1341.2 0.02 12.2 0.16 46.4 0.12 n.d. 0.37 100.3 87.5
NI-27b-NiOl-T2840.9 0.02 11.9 0.18 46.4 0.14 0.16 0.42 99.8 87.5
NI-27b-NiOl-T32-Mg-141.3 0.03 12.1 0.12 46.4 0.12 0.06 0.43 99.3 87.5
NI-27b-NiOl-T2840.4 0.02 11.8 0.17 46.6 0.12 n.d. 0.43 99.8 87.5
NI-27b-NiOl-T28-Mg-140.4 0.02 11.4 0.20 46.5 0.12 0.04 0.48 100.5 87.5
NI-27b-NiOl-T32-Mg-141.5 0.02 12.2 0.12 46.5 0.11 0.05 0.42 100.6 87.5
NI-27b-NiOl-T32-Mg-141.2 0.02 12.3 0.14 46.6 0.12 0.03 0.44 99.5 87.5
NI-27b-NiOl-T103-Mg41.4 0.02 12.2 0.12 46.6 0.11 n.d. 0.41 101.0 87.4
NI-27b-NiOl-T13-Mg41.1 0.02 12.3 0.18 46.3 0.13 0.06 0.40 99.1 87.4
NI-27b-NiOl-T28-Mg-140.5 0.03 11.9 0.17 46.4 0.12 n.d. 0.42 99.5 87.4
NI-27b-NiOl-redo-T28-Mg-141.3 0.03 11.9 0.16 46.6 0.11 0.03 0.43 100.6 87.4
NI-27b-NiOl-T24-Mg-140.6 0.02 11.6 0.22 46.2 0.11 0.03 0.44 99.9 87.4
NI-27b-NiOl-T14-Mg-141.2 0.02 11.9 0.26 46.7 0.13 0.05 0.44 100.7 87.4
NI-27b-NiOl-T14-Mg-241.4 0.03 12.0 0.16 46.2 0.10 0.11 0.43 99.0 87.4
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T103-Mg41.3 0.02 12.2 0.16 46.6 0.12 n.d. 0.42 100.5 87.4
NI-27b-NiOl-T103-Mg41.4 0.01 12.2 0.16 46.3 0.13 n.d. 0.40 100.3 87.4
NI-27b-NiOl-T25-Mg41.1 0.03 12.3 0.15 46.4 0.12 0.06 0.41 99.4 87.4
NI-27b-NiOl-T2841.2 0.02 11.7 0.11 46.6 0.12 0.05 0.45 99.7 87.4
NI-27b-NiOl-T2440.2 0.02 12.4 0.19 46.3 0.13 0.04 0.36 100.3 87.4
NI-27b-NiOl-T32-Mg-141.2 0.01 12.5 0.17 46.3 0.11 0.04 0.40 99.9 87.4
NI-27b-NiOl-T28-Mg-140.6 0.02 11.8 0.16 46.3 0.12 n.d. 0.43 100.3 87.4
NI-27b-NiOl-T1440.7 0.02 12.2 0.20 46.3 0.13 n.d. 0.38 99.8 87.4
NI-27b-NiOl-T2841.1 0.02 12.0 0.16 46.3 0.13 0.12 0.41 100.5 87.4
NI-27b-NiOl-redo-T28-Mg-141.2 0.03 12.0 0.13 46.7 0.11 0.05 0.46 100.7 87.4
NI-27b-NiOl-T14-Mg-141.1 0.02 11.9 0.18 46.3 0.13 0.05 0.37 100.5 87.4
NI-27b-NiOl-T14-Mg-241.4 0.02 12.1 0.18 46.3 0.12 0.05 0.40 100.7 87.4
NI-27b-NiOl-T24-Mg-140.2 0.03 12.1 0.17 46.4 0.12 n.d. 0.39 100.1 87.4
NI-27b-NiOl-T2940.6 0.02 12.3 0.19 46.2 0.14 n.d. 0.36 99.4 87.4
NI-27b-NiOl-redo-T24-Mg-2-3/11-3/1541.2 0.02 12.0 0.17 46.5 0.11 n.d. 0.40 100.4 87.4
NI-27b-NiOl-T3240.8 0.02 11.7 0.12 46.6 0.11 0.04 0.44 100.4 87.4
NI-27b-NiOl-T3240.4 0.02 12.2 0.23 46.4 0.12 n.d. 0.39 100.5 87.4
NI-27b-NiOl-T10540.9 0.01 12.3 0.25 46.2 0.12 n.d. 0.37 100.3 87.4
NI-27b-NiOl-redo-T24-Mg-2-3/11-3/1541.0 0.04 11.9 0.17 46.3 0.15 0.37 0.44 100.4 87.4
NI-27b-NiOl-T28-Mg-240.6 0.03 11.9 0.17 46.4 0.12 0.03 0.41 100.8 87.4
NI-27b-NiOl-T2841.2 0.02 11.9 0.16 46.5 0.12 0.04 0.42 99.9 87.4
NI-27b-NiOl-T103-Mg41.3 0.02 12.4 0.19 46.5 0.12 n.d. 0.41 100.4 87.4
NI-27b-NiOl-T24-Mg-240.2 0.01 11.7 0.15 46.3 0.10 n.d. 0.45 99.5 87.4
NI-27b-NiOl-T1341.2 0.03 12.2 0.13 46.4 0.11 n.d. 0.39 100.1 87.4
NI-27b-NiOl-T14-Mg-241.3 0.02 12.3 0.13 46.5 0.11 n.d. 0.38 101.0 87.4
NI-27b-NiOl-T2440.7 0.02 12.2 0.20 46.2 0.11 0.04 0.38 99.9 87.4
NI-27b-NiOl-T2540.5 0.03 11.9 0.14 46.4 0.12 n.d. 0.40 100.5 87.4
NI-27b-NiOl-redo-T28-Mg-141.3 0.03 12.0 0.18 46.6 0.12 0.05 0.42 100.7 87.4
NI-27b-NiOl-T14-Mg-140.9 0.02 12.2 0.11 46.5 0.12 0.03 0.39 100.7 87.4
NI-27b-NiOl-redo-T24-Mg-2-3/11-3/1541.0 0.04 12.0 0.19 46.5 0.14 0.21 0.47 100.6 87.4
NI-27b-NiOl-T1341.3 n.d. 12.2 0.14 46.3 0.13 0.04 0.39 99.4 87.4
NI-27b-NiOl-T32-Mg-241.2 0.01 12.3 0.16 46.3 0.12 0.04 0.38 100.6 87.4
NI-27b-NiOl-redo-T28-Mg-141.4 0.02 12.0 0.17 46.7 0.12 0.04 0.41 100.8 87.4
NI-27b-NiOl-T10340.9 0.02 12.2 0.18 46.4 0.12 0.05 0.37 100.6 87.4
NI-27b-NiOl-T2340.6 0.02 12.1 0.15 46.7 0.12 0.06 0.39 99.8 87.4
NI-27b-NiOl-T104-Mg41.1 0.02 12.1 0.20 46.2 0.12 n.d. 0.37 100.2 87.4
NI-27b-NiOl-T32-Mg-141.3 0.02 12.4 0.19 46.3 0.11 n.d. 0.40 100.0 87.4
NI-27b-NiOl-T28-Mg-240.3 n.d. 12.7 0.19 46.2 0.12 0.04 0.34 100.1 87.4
NI-27b-NiOl-T13-Mg41.1 0.02 12.1 0.21 46.4 0.11 0.03 0.41 99.8 87.4
NI-27b-NiOl-T13-Mg41.3 0.02 11.9 0.20 46.4 0.11 0.04 0.45 100.6 87.4
NI-27b-NiOl-T103-Mg41.1 0.02 12.2 0.18 46.5 0.13 n.d. 0.42 100.7 87.4
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NI-27b-NiOl-T3240.8 0.02 12.0 0.16 46.4 0.12 0.05 0.39 100.6 87.4
NI-27b-NiOl-T14-Mg-241.3 0.02 12.4 0.15 46.3 0.13 n.d. 0.37 100.3 87.4
NI-27b-NiOl-T25-Mg40.9 0.02 12.2 0.19 46.1 0.13 0.05 0.39 99.3 87.4
NI-27b-NiOl-T103-Mg41.2 0.03 12.3 0.11 46.2 0.13 n.d. 0.39 99.9 87.4
NI-27b-NiOl-T2940.2 0.02 11.9 0.21 46.2 0.12 0.04 0.40 99.4 87.3
NI-27b-NiOl-T103-Mg41.3 0.02 12.2 0.15 46.4 0.12 0.03 0.39 100.8 87.3
NI-27b-NiOl-T32-Mg-141.5 0.03 12.2 0.11 46.4 0.11 n.d. 0.39 100.3 87.3
NI-27b-NiOl-T10341.0 0.02 12.1 0.14 46.2 0.13 0.04 0.39 100.4 87.3
NI-27b-NiOl-T1441.0 0.44 12.1 0.24 46.2 0.12 0.05 0.37 99.2 87.3
NI-27b-NiOl-T32-Mg-141.4 0.02 12.0 n.d. 46.4 0.12 n.d. 0.42 99.7 87.3
NI-27b-NiOl-T1440.9 0.02 12.0 0.15 46.3 0.12 0.04 0.40 99.4 87.3
NI-27b-NiOl-T14-Mg-241.3 0.02 12.0 0.17 46.2 0.13 0.04 0.40 100.1 87.3
NI-27b-NiOl-T103-Mg41.2 0.01 12.3 0.18 46.2 0.11 0.04 0.38 99.1 87.3
NI-27b-NiOl-T10441.1 0.02 11.9 0.20 46.3 0.12 0.04 0.40 100.4 87.3
NI-27b-NiOl-T104-Mg41.0 0.02 12.9 0.19 46.1 0.13 0.06 0.31 99.3 87.3
NI-27b-NiOl-T23-Mg41.0 0.02 12.2 0.17 46.3 0.12 0.04 0.38 100.3 87.3
NI-27b-NiOl-T103-Mg41.1 0.02 12.3 0.13 46.6 0.11 0.03 0.37 101.0 87.3
NI-27b-NiOl-T1341.4 0.03 11.9 0.12 46.6 0.12 0.04 0.42 101.0 87.3
NI-27b-NiOl-T14-Mg-241.2 0.02 12.4 0.17 46.4 0.11 n.d. 0.41 99.4 87.3
NI-27b-NiOl-T13-Mg41.0 0.01 12.2 n.d. 46.3 0.11 0.03 0.37 99.5 87.3
NI-27b-NiOl-T1341.1 0.02 12.5 0.19 46.3 0.13 0.03 0.35 100.2 87.3
NI-27b-NiOl-T103-Mg40.9 0.03 12.5 0.20 46.5 0.12 0.03 0.40 100.2 87.3
NI-27b-NiOl-T28-Mg-140.5 0.02 11.7 0.24 46.3 0.12 n.d. 0.44 99.5 87.3
NI-27b-NiOl-T24-Mg-340.3 0.03 12.2 0.17 46.0 0.12 n.d. 0.38 99.1 87.3
NI-27b-NiOl-redo-T24-Mg-3-5/541.2 0.02 12.1 0.20 46.5 0.13 0.03 0.39 100.6 87.3
NI-27b-NiOl-T10541.0 0.02 11.9 0.14 46.4 0.11 0.04 0.41 100.5 87.3
NI-27b-NiOl-T32-Mg-141.1 0.03 12.3 0.17 46.2 0.12 n.d. 0.39 99.6 87.3
NI-27b-NiOl-redo-T28-Mg-141.5 0.02 12.1 0.20 46.6 0.10 0.03 0.44 101.0 87.3
NI-27b-NiOl-T14-Mg-141.1 0.02 12.0 0.19 46.5 0.12 0.06 0.44 99.9 87.3
NI-27b-NiOl-T24-Mg-240.2 0.02 11.8 0.16 46.4 0.12 n.d. 0.42 100.1 87.3
NI-27b-NiOl-T28-Mg-140.2 0.03 11.9 0.19 46.5 0.12 0.05 0.42 99.7 87.3
NI-27b-NiOl-T14-Mg-141.0 0.01 12.3 0.15 46.4 0.12 0.04 0.38 100.6 87.3
NI-27b-NiOl-T1440.4 0.01 12.0 0.20 46.3 0.11 n.d. 0.40 100.1 87.3
NI-27b-NiOl-T28-Mg-140.6 0.02 11.9 0.14 46.4 0.11 n.d. 0.42 100.3 87.3
NI-27b-NiOl-T1341.3 0.02 12.0 0.20 46.4 0.13 0.05 0.40 100.7 87.3
NI-27b-NiOl-T103-Mg41.0 0.02 12.9 0.17 46.4 0.12 0.05 0.36 100.7 87.3
NI-27b-NiOl-T3240.5 0.02 12.2 0.19 46.2 0.13 0.05 0.39 100.3 87.3
NI-27b-NiOl-T28-Mg-140.6 0.03 11.6 0.20 46.2 0.12 0.06 0.46 100.4 87.3
NI-27b-NiOl-T32-Mg-141.2 0.03 12.3 0.20 46.3 0.12 n.d. 0.41 100.4 87.3
NI-27b-NiOl-T32-Mg-141.1 0.02 12.3 0.18 46.2 0.14 n.d. 0.36 100.5 87.3
NI-27b-NiOl-redo-T28-Mg-141.3 0.02 12.1 n.d. 46.4 0.13 0.03 0.39 100.4 87.3
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NI-27b-NiOl-T14-Mg-241.1 0.01 12.2 0.11 46.3 0.12 0.05 0.41 99.6 87.3
NI-27b-NiOl-T28-Mg-240.3 0.01 11.9 0.19 46.3 0.13 0.04 0.40 99.8 87.3
NI-27b-NiOl-T1341.4 0.02 12.0 0.21 46.2 0.12 0.10 0.40 100.2 87.3
NI-27b-NiOl-T103-Mg41.3 0.02 12.2 0.13 46.5 0.13 0.06 0.34 100.4 87.3
NI-27b-NiOl-T2840.4 0.02 11.6 0.12 46.5 0.11 0.05 0.46 99.9 87.3
NI-27b-NiOl-T10540.9 0.02 12.2 0.18 46.6 0.11 0.06 0.38 100.9 87.3
NI-27b-NiOl-T13-Mg41.2 0.02 12.0 0.24 46.4 0.13 0.04 0.43 100.4 87.3
NI-27b-NiOl-T28-Mg41.3 0.01 12.1 0.14 46.5 0.12 0.03 0.39 100.8 87.3
NI-27b-NiOl-T32-Mg-141.1 0.01 12.1 0.20 46.6 0.12 0.04 0.42 100.7 87.3
NI-27b-NiOl-T10341.2 0.02 12.0 0.12 46.2 0.13 n.d. 0.40 99.7 87.2
NI-27b-NiOl-T14-Mg-141.3 0.02 11.9 0.24 46.5 0.12 0.04 0.40 100.9 87.2
NI-27b-NiOl-T13-Mg41.1 0.02 12.6 0.19 46.1 0.12 0.03 0.37 100.0 87.2
NI-27b-NiOl-T2840.8 0.02 12.0 0.13 46.6 0.13 n.d. 0.39 100.8 87.2
NI-27b-NiOl-T13-Mg41.2 0.02 12.6 0.15 46.3 0.12 n.d. 0.37 99.5 87.2
NI-27b-NiOl-T1440.6 0.01 11.8 0.22 46.2 0.12 0.14 0.43 99.4 87.2
NI-27b-NiOl-T14-Mg-141.0 0.02 12.0 n.d. 46.3 0.12 n.d. 0.41 100.4 87.2
NI-27b-NiOl-T24-Mg-340.5 0.01 12.0 0.17 46.2 0.14 n.d. 0.39 100.3 87.2
NI-27b-NiOl-T1440.4 0.03 12.2 0.20 46.2 0.12 0.04 0.38 99.6 87.2
NI-27b-NiOl-T25-Mg41.2 0.02 11.8 0.20 46.3 0.13 0.04 0.41 100.1 87.2
NI-27b-NiOl-T2940.6 0.02 11.9 0.21 46.3 0.12 n.d. 0.40 100.0 87.2
NI-27b-NiOl-T32-Mg-141.1 0.03 12.3 0.16 46.3 0.12 0.04 0.39 99.6 87.2
NI-27b-NiOl-T32-Mg-141.1 0.02 11.9 0.19 46.5 0.12 0.03 0.43 100.6 87.2
NI-27b-NiOl-T23-Mg41.2 0.02 12.0 0.21 46.4 0.11 n.d. 0.39 99.5 87.2
NI-27b-NiOl-T2939.9 0.02 12.3 0.17 46.5 0.11 0.06 0.37 100.3 87.2
NI-27b-NiOl-T104-Mg41.1 0.02 12.0 0.16 46.5 0.11 0.04 0.40 100.6 87.2
NI-27b-NiOl-T25-Mg40.9 0.02 12.6 0.16 46.3 0.12 0.05 0.36 100.4 87.2
NI-27b-NiOl-T3240.5 0.02 12.0 0.22 46.1 0.12 0.03 0.40 100.4 87.2
NI-27b-NiOl-T3240.9 0.01 12.1 0.18 46.5 0.12 n.d. 0.39 100.4 87.2
NI-27b-NiOl-T1341.1 0.02 12.2 0.17 46.5 0.12 n.d. 0.38 99.9 87.2
NI-27b-NiOl-T13-Mg40.9 0.02 12.2 0.23 46.3 0.13 n.d. 0.36 100.2 87.2
NI-27b-NiOl-T2540.4 0.02 11.9 0.19 46.4 0.13 n.d. 0.42 99.9 87.2
NI-27b-NiOl-T3240.9 0.02 12.2 0.13 46.1 0.12 0.04 0.38 100.1 87.2
NI-27b-NiOl-T10340.9 0.02 12.6 0.15 46.2 0.12 0.03 0.34 99.5 87.2
NI-27b-NiOl-T24-Mg-340.4 0.03 11.7 0.12 46.4 0.13 0.05 0.44 100.5 87.2
NI-27b-NiOl-T28-Mg-240.5 0.02 11.9 0.14 46.3 0.11 0.12 0.40 100.4 87.2
NI-27b-NiOl-T1440.5 0.02 12.3 0.12 46.4 0.12 0.03 0.36 100.6 87.2
NI-27b-NiOl-T14-Mg-241.0 0.02 12.4 0.16 46.4 0.11 0.05 0.39 100.4 87.2
NI-27b-NiOl-T14-Mg-241.3 0.02 12.3 0.23 46.4 0.11 0.08 0.41 100.4 87.2
NI-27b-NiOl-T28-Mg41.2 0.02 12.7 0.18 46.3 0.13 0.03 0.35 100.1 87.2
NI-27b-NiOl-T28-Mg-240.3 n.d. 12.1 0.19 46.5 0.12 n.d. 0.39 100.8 87.2
NI-27b-NiOl-T32-Mg-241.1 0.02 12.4 0.16 45.1 0.19 0.32 0.37 99.1 87.2
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NI-27b-NiOl-T32-Mg-240.9 n.d. 13.0 0.18 46.2 0.12 0.03 0.34 100.3 87.2
NI-27b-NiOl-T3240.6 0.03 12.1 0.14 46.4 0.12 n.d. 0.39 100.1 87.1
NI-27b-NiOl-T14-Mg-241.2 0.02 12.2 0.13 46.5 0.11 0.03 0.40 100.4 87.1
NI-27b-NiOl-T10440.5 0.02 11.9 0.15 46.4 0.12 0.05 0.40 100.2 87.1
NI-27b-NiOl-T2840.5 0.02 12.0 0.18 46.4 0.11 0.05 0.40 100.1 87.1
NI-27b-NiOl-T1341.3 0.02 11.8 0.15 46.3 0.11 0.03 0.43 100.1 87.1
NI-27b-NiOl-T3241.0 0.02 12.2 0.22 46.2 0.12 0.05 0.38 100.3 87.1
NI-27b-NiOl-T10341.0 0.01 11.9 0.13 46.3 0.12 0.04 0.42 99.3 87.1
NI-27b-NiOl-T3240.7 0.02 11.6 0.22 45.9 0.12 0.04 0.44 99.8 87.1
NI-27b-NiOl-T32-Mg-241.1 0.03 12.0 0.15 46.4 0.12 0.08 0.39 100.8 87.1
NI-27b-NiOl-T14-Mg-241.3 0.02 12.4 0.14 46.3 0.13 0.05 0.40 99.6 87.1
NI-27b-NiOl-T2940.4 0.02 12.4 0.15 46.2 0.12 0.05 0.35 100.1 87.1
NI-27b-NiOl-T14-Mg-141.2 0.02 12.2 0.21 46.2 0.11 0.04 0.40 100.4 87.1
NI-27b-NiOl-T1341.4 0.02 12.4 0.13 46.4 0.13 0.04 0.37 99.8 87.1
NI-27b-NiOl-T28-Mg40.9 0.02 12.5 0.10 46.0 0.12 0.05 0.36 99.6 87.1
NI-27b-NiOl-T14-Mg-141.1 0.02 11.9 0.16 46.4 0.12 0.04 0.40 100.2 87.1
NI-27b-NiOl-T2940.3 0.02 12.6 0.19 45.9 0.12 0.04 0.34 99.4 87.1
NI-27b-NiOl-T24-Mg-140.3 0.06 11.6 0.18 46.3 0.12 0.04 0.43 100.0 87.1
NI-27b-NiOl-T14-Mg-141.2 0.02 12.1 0.20 46.3 0.11 0.04 0.43 99.9 87.1
NI-27b-NiOl-T2940.4 0.03 12.4 0.23 46.3 0.14 0.10 0.35 100.2 87.1
NI-27b-NiOl-T1341.2 0.02 12.4 0.16 46.2 0.12 n.d. 0.36 100.0 87.1
NI-27b-NiOl-T25-Mg40.9 0.02 12.2 0.14 46.2 0.12 0.05 0.37 100.3 87.1
NI-27b-NiOl-T104-Mg41.0 0.02 12.3 0.23 46.1 0.12 n.d. 0.40 100.1 87.1
NI-27b-NiOl-T10341.3 0.02 11.9 0.19 46.5 0.11 n.d. 0.41 101.0 87.1
NI-27b-NiOl-T2440.8 0.03 12.2 0.14 46.4 0.12 n.d. 0.38 100.6 87.1
NI-27b-NiOl-T25-Mg41.1 0.02 12.2 0.20 46.2 0.12 0.06 0.42 100.0 87.1
NI-27b-NiOl-T25-Mg41.2 0.02 12.2 0.19 46.4 0.14 0.04 0.38 100.4 87.1
NI-27b-NiOl-T14-Mg-241.3 0.02 12.1 0.13 46.5 0.11 n.d. 0.40 100.6 87.1
NI-27b-NiOl-T3240.3 0.02 12.0 0.16 46.3 0.12 n.d. 0.40 99.2 87.0
NI-27b-NiOl-T103-Mg41.3 0.01 12.2 0.16 46.2 0.11 0.08 0.38 100.8 87.0
NI-27b-NiOl-T2940.8 0.01 12.1 0.15 46.3 0.13 0.06 0.38 100.2 87.0
NI-27b-NiOl-T3240.7 n.d. 12.2 n.d. 46.4 0.12 0.04 0.37 100.5 87.0
NI-27b-NiOl-T23-Mg41.0 0.02 12.7 0.20 46.3 0.12 n.d. 0.34 99.2 87.0
NI-27b-NiOl-T104-Mg41.2 0.02 12.5 0.20 45.9 0.12 0.04 0.37 99.5 87.0
NI-27b-NiOl-T23-Mg40.8 0.28 12.1 0.16 46.4 0.11 0.06 0.38 100.7 87.0
NI-27b-NiOl-T23-Mg41.0 0.03 12.4 0.15 46.2 0.11 n.d. 0.36 100.2 87.0
NI-27b-NiOl-T103-Mg41.1 0.02 12.3 0.29 45.5 0.14 0.07 0.40 100.0 87.0
NI-27b-NiOl-T1341.1 0.02 12.8 0.13 46.2 0.12 0.04 0.32 99.6 87.0
NI-27b-NiOl-T13-Mg41.2 0.02 12.3 0.22 46.0 0.12 0.05 0.37 99.7 87.0
NI-27b-NiOl-T2940.7 0.02 12.3 0.17 46.3 0.12 0.04 0.37 100.2 87.0
NI-27b-NiOl-T32-Mg-241.2 0.02 12.7 0.14 46.1 0.12 0.06 0.37 100.5 87.0
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NI-27b-NiOl-T104-Mg41.1 0.03 13.0 0.18 46.1 0.13 n.d. 0.35 99.7 87.0
NI-27b-NiOl-T13-Mg40.9 0.02 12.3 0.15 46.0 0.11 0.05 0.38 99.8 87.0
NI-27b-NiOl-T10340.4 0.02 12.3 0.18 46.2 0.13 0.04 0.37 100.7 87.0
NI-27b-NiOl-T28-Mg41.0 0.02 12.5 0.18 46.2 0.13 n.d. 0.36 100.5 87.0
NI-27b-NiOl-T10341.1 0.02 12.2 0.17 46.4 0.12 0.04 0.38 100.9 86.9
NI-27b-NiOl-T24-Mg-340.3 0.02 12.7 0.15 46.3 0.13 0.11 0.33 100.9 86.9
NI-27b-NiOl-T28-Mg-240.4 0.03 12.1 0.16 46.3 0.13 0.03 0.39 100.6 86.9
NI-27b-NiOl-T103-Mg41.2 0.02 12.2 0.15 46.1 0.12 n.d. 0.35 99.6 86.9
NI-27b-NiOl-T1440.5 0.01 12.1 0.16 46.4 0.11 0.04 0.39 100.6 86.9
NI-27b-NiOl-T28-Mg41.1 0.03 12.4 0.21 46.0 0.13 0.03 0.35 99.7 86.9
NI-27b-NiOl-T2341.0 0.02 12.9 n.d. 46.4 0.12 0.17 0.31 100.4 86.9
NI-27b-NiOl-T28-Mg41.2 0.02 12.1 0.18 46.0 0.12 n.d. 0.37 100.4 86.9
NI-27b-NiOl-T2939.9 0.03 12.3 0.18 46.3 0.12 n.d. 0.37 100.6 86.9
NI-27b-NiOl-T10540.8 0.02 13.0 0.17 46.1 0.13 0.04 0.31 100.0 86.9
NI-27b-NiOl-T2540.7 0.02 12.6 0.14 46.0 0.12 0.04 0.35 99.3 86.9
NI-27b-NiOl-T2440.3 0.01 12.9 0.20 45.9 0.13 n.d. 0.32 100.1 86.9
NI-27b-NiOl-T1341.1 0.02 12.1 0.17 46.3 0.11 n.d. 0.39 100.4 86.9
NI-27b-NiOl-T28-Mg41.0 0.01 12.8 0.23 46.1 0.15 0.07 0.33 100.7 86.9
NI-27b-NiOl-T3240.9 0.03 12.4 0.15 46.2 0.13 0.06 0.36 100.3 86.9
NI-27b-NiOl-T2940.3 0.02 12.3 0.15 46.2 0.13 n.d. 0.35 100.2 86.9
NI-27b-NiOl-T24-Mg-340.5 0.01 12.1 0.15 46.3 0.12 0.03 0.39 100.9 86.9
NI-27b-NiOl-T2440.9 0.11 11.9 0.21 46.1 0.12 0.05 0.38 100.4 86.8
NI-27b-NiOl-T25-Mg41.2 0.02 12.5 n.d. 46.1 0.12 0.04 0.34 99.6 86.8
NI-27b-NiOl-T2940.6 0.03 12.5 0.17 45.9 0.13 0.04 0.35 100.7 86.8
NI-27b-NiOl-T2340.5 0.02 12.5 0.14 45.9 0.12 n.d. 0.35 99.4 86.8
NI-27b-NiOl-T14-Mg-241.2 0.03 11.8 0.17 46.2 0.13 0.04 0.40 99.9 86.8
NI-27b-NiOl-T2340.8 0.02 12.4 0.17 45.6 0.12 0.04 0.35 99.0 86.8
NI-27b-NiOl-T2440.2 0.01 13.0 0.17 46.0 0.12 n.d. 0.31 100.3 86.8
NI-27b-NiOl-T28-Mg40.9 0.02 12.8 0.11 46.2 0.13 0.05 0.36 100.5 86.8
NI-27b-NiOl-T28-Mg-240.5 0.02 12.1 0.13 46.2 0.10 n.d. 0.40 100.6 86.8
NI-27b-NiOl-T32-Mg-241.1 0.02 12.4 0.14 46.2 0.11 0.04 0.34 100.3 86.8
NI-27b-NiOl-T24-Mg-340.6 n.d. 12.9 0.18 46.1 0.12 0.06 0.32 99.9 86.8
NI-27b-NiOl-T10541.1 0.02 12.5 0.19 46.2 0.14 0.06 0.36 100.2 86.8
NI-27b-NiOl-T28-Mg-240.6 n.d. 11.8 0.15 45.9 0.13 n.d. 0.43 99.7 86.8
NI-27b-NiOl-T11140.7 0.02 13.1 0.19 45.7 0.14 n.d. 0.30 99.5 86.7
NI-27b-NiOl-T14-Mg-141.3 0.02 12.6 0.15 46.2 0.12 0.05 0.31 100.4 86.7
NI-27b-NiOl-T2341.2 0.01 12.5 0.18 46.1 0.12 0.04 0.35 100.3 86.7
NI-27b-NiOl-T2440.2 0.02 12.9 0.19 45.8 0.13 0.06 0.31 100.5 86.7
NI-27b-NiOl-T14-Mg-141.1 0.01 12.2 0.12 46.2 0.12 n.d. 0.39 100.6 86.7
NI-27b-NiOl-T28-Mg-140.1 0.02 13.1 0.21 45.9 0.13 n.d. 0.30 99.8 86.7
NI-27b-NiOl-T103-Mg41.4 0.02 12.7 0.16 45.9 0.13 n.d. 0.34 100.5 86.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T10741.0 0.02 13.0 0.14 46.0 0.12 0.06 0.30 100.1 86.7
NI-27b-NiOl-T23-Mg40.9 0.03 12.9 0.17 45.8 0.13 0.03 0.32 100.0 86.7
NI-27b-NiOl-T10541.1 0.02 12.8 0.18 45.9 0.13 0.04 0.33 100.2 86.6
NI-27b-NiOl-T32-Mg-241.2 0.02 12.3 0.19 45.9 0.12 0.07 0.40 100.2 86.6
NI-27b-NiOl-T13-Mg41.0 0.02 12.7 0.20 46.3 0.13 0.04 0.35 100.8 86.6
NI-27b-NiOl-T1340.8 0.02 13.0 0.18 45.6 0.13 0.05 0.30 99.2 86.6
NI-27b-NiOl-T32-Mg-141.3 0.02 12.4 0.17 45.9 0.13 n.d. 0.37 99.5 86.6
NI-27b-NiOl-T2940.4 0.02 13.0 0.25 46.1 0.12 n.d. 0.30 100.2 86.6
NI-27b-NiOl-T3240.7 0.02 12.5 0.21 46.1 0.12 0.04 0.34 100.6 86.5
NI-27b-NiOl-T2540.1 0.02 12.2 0.20 46.1 0.15 n.d. 0.38 100.7 86.5
NI-27b-NiOl-T14-Mg-141.1 0.02 12.6 0.14 46.1 0.13 0.03 0.34 100.7 86.5
NI-27b-NiOl-T10441.0 0.02 12.6 0.15 46.0 0.12 0.03 0.34 99.9 86.5
NI-27b-NiOl-T24-Mg-340.5 0.02 12.8 0.19 45.8 0.13 0.04 0.33 99.5 86.5
NI-27b-NiOl-T28-Mg41.0 0.02 13.2 0.18 45.9 0.13 0.04 0.29 99.5 86.5
NI-27b-NiOl-T24-Mg-240.7 n.d. 12.9 0.22 46.1 0.12 0.03 0.31 100.6 86.5
NI-27b-NiOl-T2940.8 0.02 12.2 0.16 45.9 0.12 0.09 0.37 100.7 86.5
NI-27b-NiOl-T104-Mg41.0 0.01 13.5 0.20 45.6 0.12 n.d. 0.28 99.4 86.4
NI-27b-NiOl-T32-Mg-241.0 0.01 13.3 0.21 46.1 0.13 0.04 0.32 100.1 86.4
NI-27b-NiOl-T32-Mg-240.7 0.01 13.3 0.27 45.9 0.12 n.d. 0.27 100.0 86.4
NI-27b-NiOl-T10440.7 0.03 13.1 0.20 45.7 0.11 0.04 0.30 100.7 86.4
NI-27b-NiOl-T10140.7 0.01 12.9 0.23 46.0 0.12 n.d. 0.31 100.4 86.4
NI-27b-NiOl-T28-Mg41.0 0.02 12.2 0.18 45.8 0.13 n.d. 0.37 100.5 86.3
NI-27b-NiOl-T2340.5 0.02 12.5 0.19 46.1 0.12 0.03 0.35 100.6 86.3
NI-27b-NiOl-T24-Mg-340.5 0.02 12.3 0.22 45.8 0.12 0.04 0.37 100.8 86.3
NI-27b-NiOl-T28-Mg41.1 0.02 12.3 0.16 45.8 0.12 n.d. 0.41 99.7 86.3
NI-27b-NiOl-T2840.3 0.01 12.0 0.19 45.7 0.13 n.d. 0.41 100.2 86.3
NI-27b-NiOl-T10741.3 0.02 12.9 0.18 45.7 0.14 n.d. 0.31 100.8 86.3
NI-27b-NiOl-T10740.9 0.02 13.3 0.19 45.6 0.12 n.d. 0.26 99.8 86.3
NI-27b-NiOl-T10140.4 0.02 13.2 0.16 45.6 0.13 n.d. 0.27 100.2 86.3
NI-27b-NiOl-T10741.5 0.06 12.9 0.17 45.4 0.13 n.d. 0.31 99.7 86.3
NI-27b-NiOl-T23-Mg40.9 0.02 12.6 0.15 45.9 0.12 0.06 0.34 100.5 86.3
NI-27b-NiOl-T11041.2 0.02 13.1 0.19 45.9 0.13 0.04 0.28 99.7 86.3
NI-27b-NiOl-T104-Mg41.1 0.02 12.6 0.19 45.8 0.11 0.03 0.34 100.3 86.3
NI-27b-NiOl-redo-T28-Mg-141.1 0.01 13.0 0.20 45.8 0.12 0.03 0.34 100.6 86.2
NI-27b-NiOl-T23-Mg41.1 0.01 12.1 0.16 45.8 0.12 0.06 0.39 100.5 86.2
NI-27b-NiOl-T2840.1 0.01 13.3 0.22 46.0 0.11 0.08 0.26 100.4 86.2
NI-27b-NiOl-T10440.7 0.02 13.2 0.16 45.5 0.13 n.d. 0.27 99.6 86.2
NI-27b-NiOl-T2940.1 0.02 13.1 0.19 45.8 0.13 0.04 0.28 100.4 86.2
NI-27b-NiOl-T10140.5 0.02 13.2 0.17 45.8 0.12 0.04 0.27 100.7 86.2
NI-27b-NiOl-T24-Mg-142.0 0.37 12.8 0.18 45.5 0.13 0.03 0.30 99.9 86.2
NI-27b-NiOl-T10941.0 0.01 13.4 0.20 45.3 0.12 0.04 0.25 99.8 86.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T11041.2 0.02 13.1 0.20 44.7 0.14 0.03 0.28 100.5 86.2
NI-27b-NiOl-T10140.5 0.01 13.4 0.16 45.8 0.13 n.d. 0.26 100.3 86.1
NI-27b-NiOl-T2341.3 0.02 12.8 0.17 45.7 0.13 0.04 0.32 99.7 86.1
NI-27b-NiOl-T2940.4 0.03 13.2 0.20 46.0 0.14 0.14 0.28 100.6 86.1
NI-27b-NiOl-T2540.1 0.01 13.2 0.24 45.5 0.12 n.d. 0.26 100.2 86.1
NI-27b-NiOl-T28-Mg40.8 n.d. 13.7 0.23 45.3 0.13 0.04 0.26 99.6 86.1
NI-27b-NiOl-T2940.5 0.02 13.1 0.20 45.5 0.13 0.07 0.29 100.8 86.1
NI-27b-NiOl-T10641.1 0.07 13.2 0.14 45.5 0.13 n.d. 0.28 99.8 86.1
NI-27b-NiOl-T10541.0 0.02 12.8 0.23 45.5 0.12 0.18 0.33 100.4 86.1
NI-27b-NiOl-T102-240.5 0.02 13.3 0.16 45.9 0.14 0.04 0.28 100.9 86.1
NI-27b-NiOl-T10640.8 0.01 13.3 0.20 45.5 0.13 0.04 0.25 100.5 86.1
NI-27b-NiOl-T102-240.5 0.01 13.2 0.16 45.8 0.13 n.d. 0.27 100.7 86.1
NI-27b-NiOl-T10141.6 0.03 13.5 0.16 45.4 0.14 n.d. 0.24 100.3 86.1
NI-27b-NiOl-T10440.9 0.02 13.0 0.16 45.6 0.13 n.d. 0.30 100.3 86.1
NI-27b-NiOl-T10941.2 0.01 13.5 0.23 45.4 0.12 n.d. 0.24 99.2 86.1
NI-27b-NiOl-T2939.9 n.d. 13.3 0.19 45.5 0.13 0.11 0.26 99.8 86.1
NI-27b-NiOl-T10140.5 0.02 13.2 0.20 45.5 0.13 n.d. 0.27 99.7 86.1
NI-27b-NiOl-T25-Mg41.0 0.01 13.3 0.13 45.5 0.13 0.11 0.30 100.7 86.0
NI-27b-NiOl-T13-Mg41.4 0.03 11.8 0.23 45.8 0.12 0.03 0.43 100.1 86.0
NI-27b-NiOl-T23-Mg40.9 0.02 13.1 0.21 45.5 0.12 n.d. 0.29 100.3 86.0
NI-27b-NiOl-T10640.9 0.01 13.3 0.18 45.7 0.14 0.03 0.26 100.1 86.0
NI-27b-NiOl-T28-Mg41.0 0.02 12.9 0.24 45.5 0.12 n.d. 0.30 99.8 86.0
NI-27b-NiOl-T11140.9 n.d. 13.4 0.20 45.4 0.14 0.03 0.25 100.3 86.0
NI-27b-NiOl-T10140.5 0.03 13.3 0.16 45.6 0.13 n.d. 0.26 99.7 86.0
NI-27b-NiOl-T102-240.4 0.01 13.6 0.22 45.6 0.13 0.04 0.24 99.9 86.0
NI-27b-NiOl-T32-Mg-241.1 0.02 13.5 0.20 45.4 0.13 0.08 0.25 100.0 86.0
NI-27b-NiOl-T10140.5 0.03 13.6 0.20 45.4 0.14 0.03 0.24 99.8 86.0
NI-27b-NiOl-T2540.4 0.02 13.5 0.18 45.5 0.13 n.d. 0.23 99.8 86.0
NI-27b-NiOl-T3240.9 0.01 13.3 0.23 45.2 0.12 n.d. 0.26 99.4 86.0
NI-27b-NiOl-T3240.6 0.02 13.2 0.18 45.3 0.13 0.05 0.27 99.6 86.0
NI-27b-NiOl-T102-240.6 0.02 13.4 0.25 45.4 0.14 n.d. 0.26 100.0 85.9
NI-27b-NiOl-T10440.9 0.01 13.0 0.16 45.5 0.14 n.d. 0.30 99.8 85.9
NI-27b-NiOl-T10140.6 0.02 13.6 0.22 45.4 0.14 0.04 0.24 100.5 85.9
NI-27b-NiOl-T11141.4 0.01 13.1 0.22 45.4 0.13 0.03 0.29 99.9 85.9
NI-27b-NiOl-T23-Mg41.0 0.01 13.2 0.24 45.6 0.13 n.d. 0.28 100.5 85.9
NI-27b-NiOl-T3240.6 0.01 13.5 0.20 45.5 0.12 0.04 0.25 100.3 85.9
NI-27b-NiOl-T2940.5 0.01 13.5 0.18 45.8 0.15 n.d. 0.24 100.2 85.9
NI-27b-NiOl-T10140.6 0.02 13.0 0.23 45.5 0.13 n.d. 0.29 99.5 85.9
NI-27b-NiOl-T11041.1 0.02 13.4 0.19 45.4 0.11 0.03 0.25 100.6 85.9
NI-27b-NiOl-T11140.8 0.02 13.7 0.23 45.7 0.13 n.d. 0.23 99.7 85.9
NI-27b-NiOl-T2540.5 0.02 13.2 0.21 45.5 0.12 0.03 0.27 100.1 85.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T1440.2 0.01 13.2 0.17 45.5 0.13 0.09 0.27 99.4 85.9
NI-27b-NiOl-T10741.0 0.02 13.2 0.17 45.5 0.12 0.05 0.27 100.3 85.9
NI-27b-NiOl-T10641.0 0.01 13.7 0.16 45.8 0.13 n.d. 0.24 100.4 85.9
NI-27b-NiOl-T3240.5 0.02 13.5 0.22 45.1 0.14 0.04 0.24 99.2 85.9
NI-27b-NiOl-T10440.3 0.02 13.1 0.22 45.3 0.12 0.04 0.28 100.5 85.9
NI-27b-NiOl-T2940.4 0.02 12.8 0.22 45.3 0.12 0.04 0.32 99.5 85.8
NI-27b-NiOl-T10640.8 0.02 13.8 0.19 45.7 0.13 n.d. 0.23 100.8 85.8
NI-27b-NiOl-T2840.1 0.01 13.3 0.14 45.5 0.13 n.d. 0.26 100.4 85.8
NI-27b-NiOl-T3240.7 0.02 13.3 0.23 45.3 0.14 0.03 0.25 100.4 85.8
NI-27b-NiOl-T11041.2 0.01 13.7 0.26 45.3 0.14 n.d. 0.23 100.2 85.8
NI-27b-NiOl-T102-240.3 0.02 13.4 0.20 45.3 0.14 n.d. 0.25 100.3 85.8
NI-27b-NiOl-T11141.0 0.01 13.4 0.21 45.2 0.14 0.09 0.25 100.0 85.8
NI-27b-NiOl-T11141.1 0.02 13.5 0.24 45.1 0.13 n.d. 0.25 99.9 85.8
NI-27b-NiOl-T10341.0 0.01 13.2 0.16 45.4 0.13 n.d. 0.28 100.5 85.8
NI-27b-NiOl-T10140.8 0.13 13.4 0.20 45.6 0.13 0.06 0.25 100.9 85.8
NI-27b-NiOl-T10641.0 0.02 13.3 0.21 45.2 0.13 0.04 0.25 99.5 85.8
NI-27b-NiOl-T10440.3 0.04 14.8 0.26 45.3 0.13 n.d. 0.19 100.2 85.7
NI-27b-NiOl-T32-Mg-240.9 n.d. 13.7 0.20 45.5 0.14 n.d. 0.26 100.8 85.7
NI-27b-NiOl-T102-240.5 0.01 14.1 0.20 45.3 0.13 n.d. 0.21 99.9 85.7
NI-27b-NiOl-T32-Mg-241.0 0.01 14.1 0.24 45.5 0.14 n.d. 0.24 100.9 85.7
NI-27b-NiOl-T11041.2 0.02 13.9 0.19 45.1 0.13 0.04 0.22 99.0 85.7
NI-27b-NiOl-T102-240.3 0.02 13.3 0.19 45.3 0.14 n.d. 0.27 100.0 85.7
NI-27b-NiOl-T10640.8 0.01 13.4 0.21 45.3 0.13 n.d. 0.25 101.0 85.6
NI-27b-NiOl-T2940.4 0.02 13.5 0.20 45.2 0.14 0.03 0.24 100.3 85.6
NI-27b-NiOl-T2440.6 0.02 13.5 0.19 45.2 0.14 0.03 0.24 99.9 85.6
NI-27b-NiOl-T32-Mg-241.1 0.02 13.5 0.20 45.0 0.13 n.d. 0.24 99.5 85.6
NI-27b-NiOl-T2340.2 0.02 13.2 0.18 45.4 0.13 0.06 0.28 100.3 85.6
NI-27b-NiOl-T10640.9 0.01 14.0 0.18 45.2 0.13 n.d. 0.22 100.9 85.6
NI-27b-NiOl-redo-T28-Mg-141.0 0.01 13.6 0.18 45.3 0.13 n.d. 0.23 100.6 85.6
NI-27b-NiOl-T11041.3 0.01 13.3 0.16 45.4 0.14 n.d. 0.27 100.7 85.6
NI-27b-NiOl-T10140.4 0.02 13.8 0.20 45.2 0.14 n.d. 0.22 100.6 85.5
NI-27b-NiOl-T2540.2 0.02 12.7 0.23 45.0 0.13 0.14 0.32 99.8 85.5
NI-27b-NiOl-T2540.6 0.02 13.9 0.23 45.1 0.13 n.d. 0.22 99.4 85.5
NI-27b-NiOl-T28-Mg-140.0 0.01 13.4 0.20 45.0 0.14 n.d. 0.24 100.3 85.5
NI-27b-NiOl-T10440.9 0.01 13.5 0.25 44.9 0.15 0.03 0.24 99.6 85.5
NI-27b-NiOl-T3240.3 0.02 13.3 0.17 45.3 0.13 n.d. 0.25 100.8 85.5
NI-27b-NiOl-T2440.9 0.02 14.0 0.24 44.8 0.13 0.03 0.21 99.3 85.5
NI-27b-NiOl-T10640.6 0.33 13.7 0.16 45.3 0.16 n.d. 0.22 100.6 85.5
NI-27b-NiOl-T102-140.5 0.01 13.5 0.19 45.1 0.13 0.03 0.24 100.0 85.5
NI-27b-NiOl-T10741.1 0.02 12.9 0.19 45.2 0.13 0.15 0.31 100.6 85.5
NI-27b-NiOl-T10140.8 0.57 13.9 0.19 44.8 0.14 n.d. 0.22 99.3 85.5

283



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T102-140.3 0.02 14.2 0.19 45.2 0.13 0.04 0.21 100.8 85.5
NI-27b-NiOl-T1440.6 0.02 11.9 0.22 44.9 0.11 n.d. 0.41 100.1 85.5
NI-27b-NiOl-T25-Mg40.9 0.01 14.0 0.14 44.9 0.14 n.d. 0.24 100.2 85.4
NI-27b-NiOl-T2340.3 0.15 14.4 0.24 45.1 0.14 n.d. 0.20 99.9 85.4
NI-27b-NiOl-T2440.5 0.02 14.2 0.18 45.0 0.14 n.d. 0.20 99.0 85.4
NI-27b-NiOl-T10140.4 0.02 14.1 0.18 45.1 0.14 n.d. 0.21 100.3 85.4
NI-27b-NiOl-T32-Mg-241.0 n.d. 12.9 0.20 44.7 0.14 0.04 0.29 99.9 85.3
NI-27b-NiOl-T10440.6 0.01 14.3 0.19 44.8 0.15 n.d. 0.20 99.9 85.3
NI-27b-NiOl-T10740.4 0.01 14.0 0.16 45.3 0.13 n.d. 0.22 100.6 85.3
NI-27b-NiOl-T11041.0 0.02 13.9 0.22 45.2 0.14 n.d. 0.22 100.7 85.3
NI-27b-NiOl-T102-240.4 n.d. 14.0 0.19 44.9 0.13 0.04 0.21 99.7 85.3
NI-27b-NiOl-T10540.3 0.02 14.7 0.19 45.0 0.13 n.d. 0.19 99.6 85.3
NI-27b-NiOl-T102-140.4 0.01 13.9 0.17 45.0 0.14 0.04 0.22 100.4 85.3
NI-27b-NiOl-T102-240.1 0.02 14.1 0.21 45.2 0.14 n.d. 0.21 100.9 85.3
NI-27b-NiOl-T11140.9 0.02 14.4 0.22 45.1 0.14 n.d. 0.20 100.3 85.2
NI-27b-NiOl-T1440.3 0.03 13.8 0.16 45.2 0.14 n.d. 0.22 100.6 85.2
NI-27b-NiOl-T10740.9 0.01 13.9 0.25 45.2 0.12 n.d. 0.22 100.1 85.2
NI-27b-NiOl-T102-140.3 0.01 14.2 0.22 45.0 0.13 n.d. 0.21 99.8 85.2
NI-27b-NiOl-T10940.9 0.02 14.4 0.19 44.8 0.14 n.d. 0.20 100.0 85.2
NI-27b-NiOl-T10740.6 0.01 14.2 0.25 45.1 0.14 n.d. 0.21 100.1 85.1
NI-27b-NiOl-T2939.8 0.01 13.7 0.20 45.1 0.13 0.03 0.23 100.2 85.1
NI-27b-NiOl-T102-140.5 n.d. 14.2 0.18 44.8 0.14 n.d. 0.21 99.8 85.0
NI-27b-NiOl-T23-Mg40.8 0.02 13.7 0.21 44.5 0.14 0.03 0.23 100.1 85.0
NI-27b-NiOl-T11041.1 0.02 13.6 0.21 45.1 0.14 n.d. 0.24 100.3 85.0
NI-27b-NiOl-T10340.8 0.01 12.1 0.14 45.1 0.13 0.15 0.38 100.5 85.0
NI-27b-NiOl-T11140.6 0.02 16.4 0.24 44.9 0.14 n.d. 0.16 99.9 84.9
NI-27b-21MI-6-oliv40.3 0.02 14.3 0.22 44.6 0.13 0.03 0.20 100.0 84.9
NI-27b-NiOl-T10640.3 0.01 16.2 0.20 44.7 0.15 n.d. 0.18 99.9 84.9
NI-27b-NiOl-T10940.9 0.01 14.3 0.22 44.6 0.14 0.07 0.20 99.7 84.8
NI-27b-NiOl-T10940.9 0.22 14.6 0.24 44.8 0.15 n.d. 0.19 100.2 84.8
NI-27b-NiOl-T10640.7 0.02 13.9 0.19 44.7 0.12 n.d. 0.22 100.4 84.8
NI-27b-17MI-2-oliv39.5 0.02 15.4 0.24 44.5 0.14 n.d. 0.18 99.7 84.8
NI-27b-NiOl-T1440.4 0.02 14.2 0.16 44.7 0.14 n.d. 0.21 100.6 84.7
NI-27b-NiOl-T104-Mg41.2 0.02 12.4 0.16 43.0 0.11 2.36 0.37 99.2 84.7
NI-27b-NiOl-T2940.1 0.01 13.6 0.22 44.5 0.14 0.04 0.24 99.8 84.7
NI-27b-NiOl-T11040.7 0.02 13.3 0.19 44.8 0.15 0.25 0.26 100.5 84.7
NI-27b-NiOl-T2340.1 0.01 16.5 0.24 44.7 0.15 n.d. 0.16 100.6 84.7
NI-27b-NiOl-T10740.7 0.01 15.5 0.20 44.8 0.15 n.d. 0.18 100.8 84.6
NI-27b-NiOl-T25-Mg41.1 0.02 13.0 0.15 44.5 0.14 0.15 0.28 100.0 84.6
NI-27b-NiOl-T11040.9 0.02 14.5 0.20 44.2 0.14 n.d. 0.20 99.7 84.3
NI-27b-NiOl-T3240.2 0.03 14.4 0.29 43.8 0.16 n.d. 0.19 100.2 84.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T11041.2 0.03 15.6 0.29 43.8 0.15 n.d. 0.18 99.2 84.1
NI-27b-NiOl-T10941.1 0.02 13.6 0.21 44.1 0.13 n.d. 0.23 100.1 84.1
NI-27b-NiOl-T102-140.5 0.02 13.7 0.19 43.7 0.14 0.49 0.23 99.9 84.0
NI-27b-NiOl-T2340.7 0.02 13.6 0.20 43.3 0.15 n.d. 0.23 99.3 83.7
NI-27b-NiOl-T3239.6 0.02 17.5 0.24 42.0 0.21 0.04 0.15 100.9 83.7
NI-27b-NiOl-T10939.8 0.03 19.3 0.29 43.7 0.14 0.04 0.14 99.1 83.5
NI-27b-NiOl-T11040.9 0.01 16.1 0.28 43.9 0.14 n.d. 0.17 100.7 83.4
NI-27b-NiOl-T10140.1 0.01 14.8 0.20 42.4 0.14 n.d. 0.19 99.9 82.9
NI-27b-NiOl-T10740.6 0.02 16.3 0.28 43.3 0.16 n.d. 0.17 100.3 82.7
NI-27b-NiOl-T10940.5 0.02 14.9 0.26 43.3 0.13 0.03 0.19 100.1 82.7
NI-27b-NiOl-T10140.2 0.01 14.2 0.18 42.8 0.16 n.d. 0.20 100.5 82.6
NI-27b-17MI-1-oliv39.2 0.01 17.8 0.21 42.9 0.16 0.05 0.15 100.3 82.5
NI-27b-NiOl-T2441.1 0.02 13.6 0.23 42.9 0.14 0.04 0.24 100.6 82.4
NI-27b-NiOl-T2939.7 0.02 16.3 0.24 42.6 0.16 n.d. 0.16 99.2 82.3
NI-27b-NiOl-T10640.7 0.02 13.9 0.20 43.1 0.14 n.d. 0.21 100.4 82.3
NI-27b-NiOl-T2940.4 0.01 15.1 0.22 42.9 0.16 0.06 0.18 100.5 81.8
NI-27b-NiOl-T10339.7 0.01 17.1 0.29 42.0 0.15 0.03 0.16 99.7 81.1
NI-27b-NiOl-T2839.0 0.01 19.7 0.36 42.0 0.12 n.d. 0.13 99.4 80.9
NI-27b-NiOl-T11139.3 0.02 22.5 0.38 41.9 0.14 n.d. 0.09 99.3 80.7
NI-27b-NiOl-T10839.8 0.01 22.0 0.33 41.5 0.15 n.d. 0.09 101.0 80.1
NI-27b-NiOl-T10341.3 0.02 12.2 0.19 44.7 0.22 1.28 0.38 99.4 79.9
NI-27b-NiOl-T25-Mg39.2 0.91 12.6 0.18 40.7 0.14 0.05 0.14 99.6 79.1
NI-27b-NiOl-T1439.0 0.02 19.2 0.34 40.6 0.17 n.d. 0.14 100.3 79.0
NI-27b-NiOl-T10939.7 0.01 20.7 0.34 40.4 0.17 n.d. 0.11 100.6 78.6
NI-27b-17MI-4-oliv39.1 0.01 17.7 0.31 40.1 0.16 n.d. 0.15 100.1 78.4
NI-27b-NiOl-T2538.5 0.02 20.1 0.32 39.8 0.17 0.04 0.12 99.1 78.3
NI-27b-NiOl-T10939.0 0.04 23.2 0.35 40.2 0.16 n.d. 0.09 101.0 78.3
NI-27b-NiOl-T10840.5 0.02 18.4 0.32 39.8 0.18 0.04 0.15 99.1 77.9
NI-27b-18MI-9-oliv39.9 0.01 16.2 0.25 39.7 0.18 n.d. 0.17 99.6 77.5
NI-27b-NiOl-T10438.7 0.04 25.0 0.31 39.2 0.18 n.d. 0.07 100.0 77.5
NI-27b-NiOl-T2438.7 0.03 20.5 0.28 39.3 0.16 n.d. 0.11 100.3 77.2
NI-27b-NiOl-T10138.4 0.03 23.7 0.34 38.8 0.16 n.d. 0.08 100.6 76.4
NI-27b-NiOl-T10539.7 0.01 19.7 0.29 37.9 0.17 0.07 0.13 99.3 76.2
NI-27b-NiOl-T10339.0 0.06 26.3 0.37 38.0 0.19 n.d. 0.06 100.4 75.5
NI-27b-NiOl-T11139.3 0.02 22.1 0.32 38.2 0.20 n.d. 0.09 100.3 75.4
NI-27b-NiOl-T10840.1 0.03 19.5 0.32 37.6 0.20 n.d. 0.13 100.2 74.8
NI-27b-NiOl-T10839.8 0.01 21.4 0.34 37.6 0.21 n.d. 0.11 99.7 74.8
NI-27b-NiOl-T10739.0 0.03 23.2 0.36 37.5 0.25 n.d. 0.09 100.5 74.2
NI-27b-NiOl-T11038.8 0.05 24.7 0.33 36.9 0.22 n.d. 0.08 99.8 73.9
NI-27b-NiOl-T2438.0 0.07 26.0 0.33 37.2 0.19 n.d. 0.05 100.9 73.8
NI-27b-NiOl-T10839.9 0.02 20.3 0.29 36.7 0.22 0.04 0.11 99.6 73.4

285



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-27b-NiOl-T11039.6 0.05 21.1 0.31 36.2 0.23 n.d. 0.10 100.1 72.7
NI-27b-NiOl-T10839.5 0.02 23.5 0.33 36.1 0.21 0.04 0.08 99.6 72.7
NI-27b-NiOl-T10840.3 0.02 19.9 0.32 36.1 0.23 n.d. 0.12 100.1 72.4
NI-27b-NiOl-T10639.0 0.04 24.2 0.40 35.5 0.23 n.d. 0.08 99.8 71.9
NI-27b-NiOl-T102-238.8 0.02 22.6 0.35 35.4 0.24 0.04 0.09 99.9 71.6
NI-27b-NiOl-T10438.7 0.03 24.5 0.39 34.5 0.25 n.d. 0.08 99.9 70.1
NI-27b-NiOl-T1338.4 0.03 26.2 0.40 34.6 0.26 n.d. 0.07 100.7 70.1
NI-27b-NiOl-T10738.5 0.02 24.2 0.47 34.3 0.30 n.d. 0.08 99.0 70.1
NI-5-NiOl-T13-1240.3 n.d. 11.3 0.22 46.6 0.12 0.06 0.48 99.0 88.1
NI-5-NiOl-T19-1040.7 0.02 11.5 0.15 46.7 0.13 0.04 0.39 99.6 87.9
NI-5-NiOl-T2-941.1 0.03 11.5 0.19 46.8 0.13 0.06 0.43 100.2 87.9
NI-5-NiOl-T19-1140.3 0.02 11.5 0.22 46.6 0.13 n.d. 0.39 99.2 87.8
NI-5-NiOl-T13-1140.6 0.01 11.6 0.18 46.9 0.12 0.04 0.45 99.9 87.8
NI-5-NiOl-T12-941.1 0.14 11.6 0.13 46.6 0.14 n.d. 0.43 100.1 87.8
NI-5-NiOl-T12-1040.7 0.03 11.6 n.d. 46.7 0.13 0.04 0.40 99.7 87.8
NI-5-NiOl-T10-941.0 0.09 11.6 0.16 46.7 0.14 n.d. 0.36 100.2 87.7
NI-5-NiOl-T19-740.4 0.01 11.6 0.18 46.5 0.13 n.d. 0.39 99.2 87.7
NI-5-NiOl-T15-741.0 0.02 11.6 0.21 46.6 0.12 0.05 0.40 100.0 87.7
NI-5-NiOl-T14-1140.8 0.04 11.6 0.22 46.3 0.13 0.05 0.42 99.6 87.7
NI-5-NiOl-T14-740.8 0.02 11.6 0.18 46.5 0.14 0.05 0.36 99.6 87.7
NI-5-NiOl-T2-1040.9 0.02 11.7 0.12 46.8 0.12 0.05 0.44 100.1 87.7
NI-5-NiOl-T14-840.7 0.02 11.7 0.24 46.7 0.14 0.04 0.40 99.9 87.7
NI-5-NiOl-T13-1540.9 0.01 11.6 0.19 46.3 0.14 0.04 0.38 99.6 87.7
NI-5-NiOl-T2-1540.9 0.02 11.7 0.12 46.5 0.13 n.d. 0.40 99.8 87.7
NI-5-NiOl-T16-740.7 0.05 11.7 0.20 46.6 0.12 0.05 0.38 99.8 87.7
NI-5-NiOl-T5-1740.4 0.02 11.7 0.20 46.6 0.13 0.11 0.42 99.5 87.7
NI-5-NiOl-T13-940.3 0.02 11.7 0.15 46.5 0.13 n.d. 0.42 99.2 87.7
NI-5-NiOl-T19-1340.9 n.d. 11.8 0.13 46.9 0.13 0.05 0.42 100.3 87.6
NI-5-NiOl-T13-1040.7 n.d. 11.8 0.11 46.8 0.12 0.04 0.44 99.9 87.6
NI-5-NiOl-T14-1040.7 0.02 11.7 0.12 46.6 0.12 0.03 0.45 99.7 87.6
NI-5-NiOl-T19-940.2 n.d. 11.8 0.14 46.8 0.14 0.05 0.40 99.6 87.6
NI-5-NiOl-T2-641.0 0.02 11.7 0.13 46.6 0.13 0.04 0.42 100.1 87.6
NI-5-NiOl-T12-1140.8 0.02 11.7 0.12 46.6 0.12 0.04 0.40 99.8 87.6
NI-5-NiOl-T3-640.6 0.02 11.7 0.16 46.4 0.12 0.04 0.35 99.4 87.6
NI-5-NiOl-T14-1240.6 0.02 11.8 0.25 46.6 0.13 0.03 0.41 99.8 87.6
NI-5-NiOl-T10-840.6 0.01 11.8 0.16 46.5 0.13 0.05 0.40 99.6 87.6
NI-5-NiOl-T12-740.6 n.d. 11.8 0.17 46.6 0.12 0.05 0.45 99.9 87.6
NI-5-NiOl-T17-1040.7 0.03 11.7 0.17 46.3 0.14 0.04 0.37 99.5 87.6
NI-5-NiOl-T12-840.8 0.03 11.8 0.12 46.6 0.13 0.04 0.42 100.0 87.6
NI-5-NiOl-T14-1340.6 0.04 11.7 0.15 46.3 0.14 0.04 0.36 99.3 87.5
NI-5-NiOl-T19-640.6 0.02 11.8 0.20 46.6 0.14 0.06 0.36 99.8 87.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-5-NiOl-T2-1940.7 0.02 11.7 0.15 46.3 0.14 0.05 0.39 99.5 87.5
NI-5-NiOl-T3-1340.8 n.d. 11.8 0.14 46.6 0.14 0.07 0.37 100.0 87.5
NI-5-NiOl-T2-1140.7 0.02 11.8 0.23 46.4 0.14 0.05 0.39 99.8 87.5
NI-5-NiOl-T12-1240.8 0.02 12.0 0.13 47.4 0.14 n.d. 0.38 100.9 87.5
NI-5-NiOl-T15-641.1 0.02 11.9 0.15 46.9 0.14 0.05 0.36 100.7 87.5
NI-5-NiOl-T19-1441.1 0.02 11.8 0.20 46.4 0.12 0.04 0.38 100.0 87.5
NI-5-NiOl-T2-1440.7 0.04 11.8 0.17 46.4 0.14 0.04 0.42 99.7 87.5
NI-5-NiOl-T5-1640.3 0.03 11.8 0.18 46.5 0.10 0.11 0.40 99.4 87.5
NI-5-NiOl-T19-540.8 0.02 11.8 0.18 46.4 0.14 0.05 0.34 99.7 87.5
NI-5-NiOl-T2-340.8 0.02 11.8 0.11 46.3 0.13 0.05 0.39 99.7 87.5
NI-5-NiOl-T16-640.8 0.02 11.9 0.14 46.8 0.13 0.04 0.38 100.2 87.5
NI-5-NiOl-T16-540.8 0.02 11.9 0.22 46.5 0.14 n.d. 0.39 100.0 87.5
NI-5-NiOl-T1-1440.8 0.02 11.9 0.17 46.8 0.11 0.03 0.44 100.3 87.5
NI-5-NiOl-T7-740.3 0.02 11.8 0.18 46.2 0.12 0.05 0.40 99.1 87.5
NI-5-NiOl-T13-1340.6 0.02 11.9 n.d. 46.6 0.12 0.04 0.43 99.9 87.5
NI-5-NiOl-T16-440.5 0.01 11.9 0.17 46.6 0.13 0.04 0.34 99.7 87.5
NI-5-NiOl-T10-640.7 0.03 11.9 0.13 46.5 0.15 0.04 0.35 99.8 87.5
NI-5-NiOl-T14-640.5 0.02 11.9 0.13 46.4 0.13 0.06 0.33 99.4 87.5
NI-5-NiOl-T11-240.3 n.d. 11.9 0.17 46.4 0.14 0.04 0.34 99.3 87.5
NI-5-NiOl-T5-1840.4 n.d. 11.9 0.12 46.5 0.13 0.05 0.40 99.5 87.4
NI-5-NiOl-T16-940.7 0.02 11.9 0.18 46.7 0.14 0.06 0.36 100.2 87.4
NI-5-NiOl-T2-540.9 0.02 11.9 0.18 46.6 0.12 0.05 0.36 100.1 87.4
NI-5-NiOl-T5-840.3 0.01 11.8 0.20 46.1 0.13 0.04 0.38 99.0 87.4
NI-5-NiOl-T7-640.7 0.03 11.9 0.18 46.6 0.12 0.03 0.42 100.0 87.4
NI-5-NiOl-T2-740.9 0.01 12.0 0.13 46.6 0.13 0.06 0.37 100.2 87.4
NI-5-NiOl-T3-1240.8 0.02 11.9 n.d. 46.5 0.15 0.05 0.37 99.9 87.4
NI-5-NiOl-T1-1640.7 0.02 12.0 0.17 46.5 0.12 0.05 0.45 100.0 87.4
NI-5-NiOl-T7-1440.8 0.03 11.9 0.19 46.4 0.13 n.d. 0.40 99.8 87.4
NI-5-NiOl-T13-840.4 0.02 11.9 0.12 46.5 0.13 n.d. 0.41 99.5 87.4
NI-5-NiOl-T7-1340.8 0.01 12.0 0.13 46.7 0.12 0.04 0.41 100.2 87.4
NI-5-NiOl-T18-941.0 0.03 11.9 0.10 46.5 0.15 0.03 0.43 100.2 87.4
NI-5-NiOl-T10-540.2 0.02 11.9 0.20 46.3 0.13 0.04 0.34 99.2 87.4
NI-5-NiOl-T7-1540.5 0.03 12.0 0.23 46.4 0.13 0.04 0.40 99.7 87.4
NI-5-NiOl-T3-540.7 0.02 12.0 0.12 46.5 0.13 0.06 0.34 99.9 87.4
NI-5-NiOl-T17-1240.8 0.02 11.9 0.20 46.2 0.13 0.04 0.35 99.7 87.4
NI-5-NiOl-T12-640.7 n.d. 12.0 0.20 46.6 0.13 0.03 0.44 100.0 87.4
NI-5-NiOl-T3-440.7 0.01 11.9 0.15 46.2 0.14 0.12 0.35 99.7 87.4
NI-5-NiOl-T3-1040.5 0.02 11.9 0.12 46.3 0.14 0.11 0.32 99.4 87.4
NI-5-NiOl-T1-1340.4 0.02 12.0 0.15 46.6 0.12 0.04 0.45 99.8 87.4
NI-5-NiOl-T3-1540.5 0.02 12.0 0.14 46.5 0.14 0.05 0.35 99.8 87.3
NI-5-NiOl-T18-1040.8 0.02 12.0 0.13 46.5 0.11 0.04 0.39 100.0 87.3
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-5-NiOl-T2-1640.9 0.02 12.0 0.17 46.5 0.14 0.08 0.38 100.2 87.3
NI-5-NiOl-T19-1640.3 0.01 12.0 0.19 46.2 0.12 0.04 0.37 99.2 87.3
NI-5-NiOl-T3-1140.7 0.02 12.0 0.13 46.2 0.14 0.10 0.32 99.6 87.3
NI-5-NiOl-T3-940.6 0.03 12.0 0.14 46.3 0.13 0.05 0.36 99.6 87.3
NI-5-NiOl-T6-840.4 0.01 12.0 0.16 46.4 0.14 0.03 0.37 99.5 87.3
NI-5-NiOl-T19-440.4 0.02 12.0 0.14 46.3 0.14 0.06 0.34 99.4 87.3
NI-5-NiOl-T1-1240.6 0.03 12.0 0.13 46.5 0.13 0.06 0.42 99.8 87.3
NI-5-NiOl-T14-1440.6 n.d. 12.0 0.16 46.4 0.14 0.05 0.35 99.7 87.3
NI-5-NiOl-T16-840.9 0.02 12.1 0.17 46.6 0.14 0.07 0.39 100.4 87.3
NI-5-NiOl-T14-540.6 0.02 12.0 0.11 46.3 0.15 0.06 0.31 99.5 87.3
NI-5-NiOl-T4-1640.9 n.d. 12.0 0.11 46.4 0.13 0.04 0.38 100.0 87.3
NI-5-NiOl-T13-740.0 n.d. 12.0 0.19 46.3 0.14 0.05 0.38 99.0 87.3
NI-5-NiOl-T2-840.7 0.03 12.0 0.18 46.4 0.14 0.09 0.39 100.0 87.3
NI-5-NiOl-T10-741.2 0.02 12.1 0.16 46.8 0.13 0.06 0.36 100.9 87.3
NI-5-NiOl-T19-1740.3 0.01 12.0 0.18 46.2 0.13 0.04 0.36 99.3 87.3
NI-5-NiOl-T18-840.9 0.02 12.1 0.10 46.6 0.13 0.04 0.40 100.3 87.3
NI-5-NiOl-T15-941.0 0.02 11.9 0.15 45.8 0.13 0.03 0.43 99.5 87.3
NI-5-NiOl-T5-1940.3 0.03 12.0 0.16 46.3 0.13 0.05 0.39 99.4 87.3
NI-5-NiOl-T20-1040.5 0.02 12.1 0.24 46.5 0.14 0.05 0.35 99.9 87.3
NI-5-NiOl-T19-1840.5 n.d. 12.0 0.17 46.0 0.14 n.d. 0.40 99.2 87.3
NI-5-NiOl-T4-1240.7 0.01 12.1 0.18 46.3 0.13 0.05 0.35 99.8 87.3
NI-5-NiOl-T16-340.8 0.02 12.1 0.19 46.4 0.14 n.d. 0.38 100.0 87.3
NI-5-NiOl-T2-440.8 n.d. 12.2 0.21 46.7 0.12 0.05 0.40 100.5 87.2
NI-5-NiOl-T10-1040.8 0.02 12.2 n.d. 46.8 0.13 n.d. 0.35 100.4 87.2
NI-5-NiOl-T17-1140.7 n.d. 12.1 0.17 46.4 0.13 n.d. 0.37 99.9 87.2
NI-5-NiOl-T4-1441.0 0.03 12.3 0.15 46.9 0.13 0.13 0.37 101.0 87.2
NI-5-NiOl-T4-1540.7 0.02 12.1 0.14 46.4 0.14 0.06 0.37 100.0 87.2
NI-5-NiOl-T4-1040.8 n.d. 12.1 0.21 46.4 0.13 n.d. 0.34 100.0 87.2
NI-5-NiOl-T1-940.5 0.02 12.2 0.13 46.4 0.14 0.06 0.36 99.8 87.2
NI-5-NiOl-T20-840.4 0.03 12.1 0.15 46.3 0.13 0.03 0.35 99.6 87.2
NI-5-NiOl-T10-440.2 0.03 12.1 0.16 46.2 0.13 0.04 0.35 99.2 87.2
NI-5-NiOl-T18-1340.6 0.02 12.2 0.13 46.4 0.15 0.04 0.35 99.8 87.2
NI-5-NiOl-T5-640.3 0.02 12.1 0.19 46.2 0.12 0.03 0.36 99.4 87.2
NI-5-NiOl-T17-1341.0 0.01 12.2 0.21 46.4 0.13 n.d. 0.36 100.2 87.2
NI-5-NiOl-T13-1640.6 0.02 12.2 0.17 46.4 0.14 0.04 0.33 99.9 87.2
NI-5-NiOl-T7-540.3 0.02 12.1 0.14 46.2 0.14 0.09 0.38 99.4 87.2
NI-5-NiOl-T15-540.8 n.d. 12.1 0.15 46.3 0.13 0.07 0.35 99.9 87.2
NI-5-NiOl-T7-1140.1 0.02 12.1 0.21 46.0 0.13 0.07 0.37 99.0 87.2
NI-5-NiOl-T1-1740.6 0.02 12.1 0.13 46.3 0.13 n.d. 0.40 99.7 87.2
NI-5-NiOl-T4-1140.7 n.d. 12.2 0.18 46.4 0.12 0.03 0.33 99.9 87.2
NI-5-NiOl-T3-340.6 0.02 12.2 0.23 46.4 0.11 0.05 0.34 99.9 87.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-5-NiOl-T16-1040.9 0.02 12.2 0.18 46.4 0.14 0.05 0.35 100.3 87.2
NI-5-NiOl-T2-240.6 0.04 12.1 0.18 46.2 0.14 0.05 0.32 99.7 87.2
NI-5-NiOl-T20-1140.9 0.02 12.2 0.20 46.3 0.13 0.05 0.34 100.0 87.2
NI-5-NiOl-T15-1141.0 0.01 12.2 0.18 46.4 0.14 n.d. 0.34 100.3 87.2
NI-5-NiOl-T5-740.4 0.03 12.2 0.19 46.4 0.12 n.d. 0.34 99.7 87.2
NI-5-NiOl-T17-1440.8 0.01 12.2 0.21 46.3 0.13 0.04 0.35 100.0 87.1
NI-5-NiOl-T3-1440.8 0.02 12.2 0.23 46.5 0.13 0.05 0.37 100.4 87.1
NI-5-NiOl-T7-340.3 n.d. 12.1 0.16 46.1 0.13 n.d. 0.33 99.2 87.1
NI-5-NiOl-T15-841.0 0.02 12.3 0.18 46.6 0.12 0.03 0.40 100.5 87.1
NI-5-NiOl-T16-1240.6 0.01 12.2 0.14 46.2 0.14 0.04 0.33 99.6 87.1
NI-5-NiOl-T1-1840.3 0.04 12.2 0.16 46.4 0.15 n.d. 0.35 99.6 87.1
NI-5-NiOl-T7-1640.4 0.01 12.1 0.15 46.1 0.14 n.d. 0.35 99.3 87.1
NI-5-NiOl-T20-1240.5 0.02 12.2 0.14 46.2 0.14 0.06 0.35 99.5 87.1
NI-5-NiOl-T5-440.4 0.02 12.1 0.17 46.1 0.13 0.03 0.38 99.4 87.1
NI-5-NiOl-T5-1540.3 0.03 12.2 0.22 46.3 0.14 0.07 0.40 99.7 87.1
NI-5-NiOl-T10-1340.9 0.03 12.4 0.21 47.0 0.15 n.d. 0.29 101.0 87.1
NI-5-NiOl-T3-740.9 0.02 12.3 n.d. 46.5 0.14 0.05 0.37 100.3 87.1
NI-5-NiOl-T5-340.2 0.02 12.2 0.16 46.2 0.13 0.05 0.38 99.4 87.1
NI-5-NiOl-T1-1040.6 0.02 12.2 0.20 46.3 0.12 0.07 0.37 99.9 87.1
NI-5-NiOl-T20-740.6 0.03 12.2 0.11 46.2 0.13 0.06 0.33 99.6 87.1
NI-5-NiOl-T1-1540.6 0.03 12.4 0.19 46.8 0.11 0.04 0.45 100.6 87.1
NI-5-NiOl-T11-340.4 0.02 12.3 0.20 46.4 0.14 n.d. 0.35 99.7 87.1
NI-5-NiOl-T4-1340.7 0.02 12.2 0.13 46.2 0.12 0.04 0.33 99.7 87.1
NI-5-NiOl-T17-940.8 0.03 12.3 0.13 46.4 0.13 0.04 0.37 100.2 87.1
NI-5-NiOl-T20-1340.5 n.d. 12.2 0.16 46.2 0.16 0.17 0.34 99.7 87.1
NI-5-NiOl-T4-640.7 0.02 12.2 0.14 46.2 0.12 0.04 0.30 99.8 87.1
NI-5-NiOl-T10-241.0 0.09 12.4 n.d. 46.7 0.15 0.04 0.30 100.7 87.1
NI-5-NiOl-T13-1740.4 0.02 12.2 0.15 46.2 0.14 0.04 0.31 99.4 87.1
NI-5-NiOl-T1-1940.7 0.02 12.2 0.17 46.2 0.14 0.05 0.32 99.9 87.1
NI-5-NiOl-T13-540.6 0.02 12.4 0.17 46.8 0.14 n.d. 0.32 100.4 87.1
NI-5-NiOl-T1-840.7 0.02 12.3 0.18 46.4 0.12 n.d. 0.37 100.1 87.1
NI-5-NiOl-T11-440.3 0.02 12.2 0.22 46.1 0.12 0.04 0.31 99.4 87.1
NI-5-NiOl-T5-240.2 0.02 12.2 0.21 46.1 0.14 n.d. 0.36 99.3 87.1
NI-5-NiOl-T15-1040.8 0.01 12.3 0.12 46.3 0.14 0.04 0.40 100.0 87.1
NI-5-NiOl-T18-1140.6 0.02 12.3 0.17 46.2 0.14 0.06 0.36 99.8 87.0
NI-5-NiOl-T1-1140.6 0.03 12.2 0.17 46.1 0.15 0.12 0.38 99.7 87.0
NI-5-NiOl-T14-440.9 n.d. 12.3 0.17 46.4 0.13 n.d. 0.34 100.3 87.0
NI-5-NiOl-T10-1140.6 0.02 12.3 0.18 46.4 0.14 0.05 0.36 100.1 87.0
NI-5-NiOl-T4-540.7 0.02 12.3 0.15 46.2 0.15 n.d. 0.28 99.8 87.0
NI-5-NiOl-T6-640.6 0.01 12.3 0.16 46.3 0.13 n.d. 0.29 99.7 87.0
NI-5-NiOl-T12-540.6 0.02 12.4 0.19 46.7 0.13 0.04 0.43 100.5 87.0
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-5-NiOl-T1-740.8 0.02 12.3 0.13 46.3 0.12 0.03 0.33 100.1 87.0
NI-5-NiOl-T4-940.6 n.d. 12.3 0.20 46.2 0.12 0.03 0.33 99.8 87.0
NI-5-NiOl-T3-1640.4 0.01 12.4 0.13 46.4 0.13 0.07 0.34 99.9 87.0
NI-5-NiOl-T11-540.6 0.01 12.3 0.21 46.2 0.15 n.d. 0.28 99.8 87.0
NI-5-NiOl-T18-1440.0 0.02 12.3 0.14 46.2 0.12 0.04 0.39 99.2 87.0
NI-5-NiOl-T15-1340.9 n.d. 12.4 0.13 46.5 0.13 n.d. 0.28 100.4 87.0
NI-5-NiOl-T20-940.7 0.02 12.4 0.20 46.4 0.14 0.04 0.37 100.2 87.0
NI-5-NiOl-T1-640.7 0.01 12.4 0.15 46.3 0.13 n.d. 0.30 100.0 87.0
NI-5-NiOl-T5-540.5 0.01 12.4 0.18 46.5 0.12 0.04 0.40 100.1 87.0
NI-5-NiOl-T5-940.3 0.02 12.4 0.20 46.3 0.14 n.d. 0.29 99.6 87.0
NI-5-NiOl-T13-640.4 0.02 12.3 0.14 46.2 0.13 0.04 0.37 99.6 87.0
NI-5-NiOl-T5-2140.5 0.02 12.3 0.18 46.0 0.14 0.03 0.28 99.5 87.0
NI-5-NiOl-T10-1240.4 0.02 12.4 0.10 46.2 0.14 0.04 0.32 99.6 86.9
NI-5-NiOl-T6-740.3 0.02 12.4 0.11 46.2 0.14 0.03 0.31 99.4 86.9
NI-5-NiOl-T15-1240.7 0.02 12.4 0.16 46.3 0.14 n.d. 0.35 100.1 86.9
NI-5-NiOl-T7-840.4 0.03 12.3 0.13 46.0 0.15 0.03 0.33 99.5 86.9
NI-5-NiOl-T18-1240.7 0.03 12.6 0.23 47.0 0.14 n.d. 0.34 101.0 86.9
NI-5-NiOl-T2-1240.7 0.02 12.4 0.17 46.2 0.13 0.04 0.37 100.0 86.9
NI-5-NiOl-T12-1340.7 0.02 12.5 0.12 46.4 0.13 n.d. 0.38 100.2 86.9
NI-5-NiOl-T20-1440.6 0.01 12.4 0.12 46.0 0.15 0.04 0.29 99.6 86.9
NI-5-NiOl-T4-440.7 0.02 12.4 0.17 46.1 0.14 0.04 0.31 99.8 86.9
NI-5-NiOl-T9-440.5 0.02 12.4 0.23 46.3 0.15 n.d. 0.25 99.9 86.9
NI-5-NiOl-T19-1940.3 0.02 12.4 0.20 46.1 0.13 n.d. 0.32 99.6 86.9
NI-5-NiOl-T15-441.0 0.01 12.6 0.18 46.6 0.13 0.04 0.33 100.9 86.9
NI-5-NiOl-T5-2040.2 0.02 12.5 0.22 46.2 0.14 n.d. 0.29 99.6 86.9
NI-5-NiOl-T9-640.4 n.d. 12.4 0.16 46.2 0.15 0.04 0.28 99.7 86.9
NI-5-NiOl-T16-1140.8 0.02 12.5 0.17 46.4 0.13 0.03 0.34 100.4 86.9
NI-5-NiOl-T2-140.7 0.06 12.4 0.19 45.9 0.16 0.06 0.26 99.6 86.9
NI-5-NiOl-T20-640.5 0.02 12.4 0.18 46.1 0.14 0.07 0.29 99.7 86.9
NI-5-NiOl-T18-1540.8 0.03 12.5 0.11 46.2 0.14 0.05 0.26 100.2 86.8
NI-5-NiOl-T11-640.7 0.01 12.5 0.16 46.2 0.14 n.d. 0.28 100.0 86.8
NI-5-NiOl-T4-1740.8 n.d. 12.5 n.d. 46.1 0.15 0.04 0.25 99.8 86.8
NI-5-NiOl-T16-240.8 0.01 12.4 0.20 45.8 0.14 0.03 0.30 99.7 86.8
NI-5-NiOl-T17-840.7 0.02 12.5 0.12 46.0 0.14 n.d. 0.26 99.7 86.8
NI-5-NiOl-T20-340.4 n.d. 12.4 0.16 45.6 0.15 n.d. 0.24 99.0 86.8
NI-5-NiOl-T6-540.7 0.03 12.5 0.14 46.1 0.15 0.04 0.29 100.0 86.8
NI-5-NiOl-T4-840.7 0.02 12.6 0.12 46.4 0.12 n.d. 0.35 100.3 86.8
NI-5-NiOl-T19-2040.1 0.03 12.4 0.12 45.9 0.15 n.d. 0.33 99.1 86.8
NI-5-NiOl-T9-540.3 0.02 12.5 0.26 46.0 0.15 n.d. 0.29 99.5 86.8
NI-5-NiOl-T7-240.5 0.02 12.5 0.14 46.0 0.14 n.d. 0.30 99.7 86.8
NI-5-NiOl-T20-440.6 0.03 12.5 0.21 45.8 0.18 0.03 0.19 99.5 86.8
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NI-5-NiOl-T7-440.2 0.01 12.5 0.12 46.1 0.13 0.04 0.32 99.4 86.8
NI-5-NiOl-T5-1040.3 0.03 12.4 0.24 45.7 0.15 n.d. 0.27 99.1 86.8
NI-5-NiOl-T3-1740.5 0.02 12.6 0.13 46.1 0.15 0.04 0.29 99.8 86.8
NI-5-NiOl-T6-440.5 0.01 12.6 0.18 46.1 0.16 n.d. 0.22 99.8 86.8
NI-5-NiOl-T7-940.8 0.02 12.5 0.18 46.1 0.14 0.05 0.28 100.0 86.7
NI-5-NiOl-T12-440.3 0.02 12.6 0.18 46.2 0.15 0.05 0.35 99.8 86.7
NI-5-NiOl-T14-340.7 0.03 12.5 0.11 46.0 0.15 n.d. 0.31 99.8 86.7
NI-5-NiOl-T12-1540.8 0.02 12.6 0.16 46.2 0.14 0.05 0.32 100.3 86.7
NI-5-NiOl-T14-1540.7 0.01 12.5 0.18 45.9 0.14 0.04 0.36 99.9 86.7
NI-5-NiOl-T9-1340.3 0.02 12.5 0.14 45.7 0.16 n.d. 0.29 99.1 86.7
NI-5-NiOl-T15-340.9 0.02 12.6 0.13 46.2 0.16 n.d. 0.31 100.4 86.7
NI-5-NiOl-T18-540.8 0.03 12.6 0.13 46.0 0.16 0.06 0.26 100.1 86.7
NI-5-NiOl-T12-1440.8 0.02 12.6 0.15 46.2 0.14 n.d. 0.30 100.3 86.7
NI-5-NiOl-T4-740.5 0.02 12.6 0.13 46.2 0.14 0.05 0.32 99.9 86.7
NI-5-NiOl-T2-2140.6 0.03 12.6 0.18 45.9 0.14 0.10 0.35 99.9 86.7
NI-5-NiOl-T5-2240.3 0.02 12.6 0.20 45.9 0.17 0.04 0.28 99.4 86.7
NI-5-NiOl-T13-340.2 0.01 12.5 0.18 45.7 0.16 0.05 0.24 99.0 86.7
NI-5-NiOl-T2-2240.7 n.d. 12.7 0.18 46.2 0.14 0.10 0.31 100.3 86.7
NI-5-NiOl-T16-1340.7 0.03 12.5 0.24 45.6 0.16 n.d. 0.29 99.6 86.7
NI-5-NiOl-T5-1140.3 0.02 12.7 0.22 46.1 0.14 n.d. 0.24 99.7 86.7
NI-5-NiOl-T13-1840.4 0.02 12.6 0.15 45.9 0.14 n.d. 0.30 99.5 86.7
NI-5-NiOl-T13-440.0 0.01 12.6 0.20 45.9 0.13 0.03 0.30 99.2 86.6
NI-5-NiOl-T19-240.3 0.01 12.6 0.20 45.9 0.16 n.d. 0.24 99.5 86.6
NI-5-NiOl-T6-340.1 0.02 12.7 0.21 46.0 0.17 n.d. 0.20 99.4 86.6
NI-5-NiOl-T4-240.6 0.02 12.7 0.19 46.1 0.17 0.06 0.23 100.0 86.6
NI-5-NiOl-T12-1740.8 0.01 12.7 0.23 46.2 0.15 0.05 0.25 100.4 86.6
NI-5-NiOl-T1-2040.6 0.02 12.7 0.19 46.0 0.14 0.03 0.30 100.0 86.6
NI-5-NiOl-T11-140.1 0.02 12.7 0.22 45.8 0.17 0.04 0.22 99.3 86.6
NI-5-NiOl-T20-540.7 n.d. 12.7 0.22 46.0 0.14 0.04 0.28 100.1 86.6
NI-5-NiOl-T16-140.6 0.01 12.8 0.18 46.2 0.18 0.04 0.24 100.2 86.5
NI-5-NiOl-T12-340.4 0.03 12.9 0.19 46.3 0.13 n.d. 0.30 100.2 86.5
NI-5-NiOl-T14-240.3 n.d. 12.8 0.18 46.1 0.18 n.d. 0.22 99.7 86.5
NI-5-NiOl-T18-1840.8 0.02 12.8 0.17 46.3 0.16 0.03 0.22 100.5 86.5
NI-5-NiOl-T18-440.7 0.01 12.8 0.15 46.0 0.17 0.04 0.22 100.0 86.5
NI-5-NiOl-T11-840.6 0.01 12.8 0.18 46.0 0.14 n.d. 0.24 100.1 86.5
NI-5-NiOl-T18-1940.8 0.03 12.8 0.17 45.9 0.17 0.11 0.22 100.1 86.5
NI-5-NiOl-T9-1240.5 0.02 12.8 0.13 46.0 0.15 0.05 0.23 99.9 86.5
NI-5-NiOl-T17-740.6 0.03 12.8 0.20 45.9 0.16 n.d. 0.24 100.0 86.5
NI-5-NiOl-T9-1440.3 0.01 12.8 0.19 46.0 0.17 0.04 0.28 99.8 86.5
NI-5-NiOl-T12-240.3 0.01 12.9 0.23 46.1 0.17 0.11 0.24 100.1 86.5
NI-5-NiOl-T2-2040.4 0.01 12.8 0.22 45.9 0.16 0.07 0.31 99.8 86.5
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NI-5-NiOl-T18-1740.5 0.02 12.9 0.15 45.9 0.19 n.d. 0.23 99.9 86.4
NI-5-NiOl-T12-1640.8 0.03 12.9 0.22 46.1 0.14 n.d. 0.28 100.5 86.4
NI-5-NiOl-T10-140.6 0.01 12.9 0.25 46.1 0.18 0.04 0.17 100.3 86.4
NI-5-NiOl-T4-340.6 0.01 12.9 0.20 46.2 0.15 0.07 0.27 100.4 86.4
NI-5-NiOl-T9-740.3 0.05 12.7 0.24 45.3 0.18 0.04 0.21 99.0 86.4
NI-5-NiOl-T12-140.9 0.02 13.0 0.18 46.5 0.16 0.04 0.21 101.0 86.4
NI-5-NiOl-T12-1840.7 0.02 12.9 0.21 46.0 0.18 n.d. 0.21 100.3 86.4
NI-5-NiOl-T1-2140.8 n.d. 13.0 0.15 46.1 0.16 n.d. 0.27 100.5 86.4
NI-5-NiOl-T9-240.2 0.02 12.9 n.d. 45.9 0.17 0.03 0.22 99.5 86.4
NI-5-NiOl-T9-340.8 0.04 12.9 0.15 46.0 0.16 n.d. 0.22 100.3 86.4
NI-5-NiOl-T3-1840.4 0.01 12.9 0.15 45.8 0.17 0.05 0.20 99.7 86.4
NI-5-NiOl-T7-1040.9 0.01 13.0 0.18 46.1 0.17 n.d. 0.23 100.6 86.4
NI-5-NiOl-T13-239.9 0.03 12.8 0.21 45.6 0.18 0.03 0.21 99.0 86.4
NI-5-NiOl-T5-140.1 n.d. 12.9 0.23 45.7 0.19 n.d. 0.21 99.3 86.3
NI-5-NiOl-T15-240.6 0.02 12.9 0.16 45.6 0.17 0.03 0.20 99.7 86.3
NI-5-NiOl-T5-1340.2 0.03 13.0 0.14 45.8 0.18 0.05 0.18 99.6 86.3
NI-5-NiOl-T20-1540.5 n.d. 13.0 0.23 45.7 0.16 n.d. 0.19 99.8 86.3
NI-5-NiOl-T9-1640.7 0.04 13.0 0.17 45.6 0.19 n.d. 0.20 99.9 86.3
NI-5-NiOl-T5-2440.3 0.01 12.9 0.20 45.4 0.17 0.03 0.23 99.2 86.2
NI-5-NiOl-T18-240.5 0.02 12.9 0.17 45.4 0.19 n.d. 0.16 99.3 86.2
NI-5-NiOl-T20-1640.7 0.02 13.0 0.21 45.6 0.18 n.d. 0.21 99.9 86.2
NI-5-NiOl-T10-1440.2 0.02 13.0 0.21 45.5 0.19 n.d. 0.18 99.2 86.2
NI-5-NiOl-T20-240.4 n.d. 13.1 0.17 45.9 0.16 n.d. 0.21 100.0 86.2
NI-5-NiOl-T19-140.3 0.01 13.0 0.20 45.6 0.18 0.05 0.18 99.5 86.2
NI-5-NiOl-T8-740.4 0.04 13.0 0.17 45.5 0.19 0.05 0.17 99.6 86.1
NI-5-NiOl-T6-139.9 n.d. 13.1 0.23 45.5 0.19 0.04 0.17 99.1 86.1
NI-5-NiOl-T4-140.8 0.01 13.2 0.24 45.9 0.18 0.03 0.13 100.5 86.1
NI-5-NiOl-T17-540.6 0.02 13.2 0.20 45.6 0.18 n.d. 0.21 100.0 86.1
NI-5-NiOl-T18-340.8 0.02 13.3 0.28 45.9 0.18 0.04 0.20 100.7 86.1
NI-5-NiOl-T9-140.2 0.01 13.2 0.19 45.6 0.16 0.03 0.21 99.6 86.1
NI-5-NiOl-T9-1840.4 0.01 13.2 0.17 45.7 0.18 n.d. 0.18 99.9 86.1
NI-5-NiOl-T17-1540.8 0.02 13.1 0.18 45.5 0.13 0.04 0.33 100.1 86.1
NI-5-NiOl-T14-140.3 0.03 13.2 0.20 45.8 0.20 n.d. 0.19 99.9 86.0
NI-5-NiOl-T1-340.1 0.02 13.2 0.16 45.4 0.15 0.04 0.26 99.4 86.0
NI-5-NiOl-T17-440.6 n.d. 13.2 0.19 45.5 0.19 0.03 0.16 99.8 86.0
NI-5-NiOl-T7-140.3 n.d. 13.2 0.26 45.7 0.18 n.d. 0.15 99.8 86.0
NI-5-NiOl-T8-640.1 n.d. 13.1 0.23 45.3 0.18 n.d. 0.18 99.2 86.0
NI-5-NiOl-T9-1140.2 n.d. 13.2 0.15 45.4 0.17 n.d. 0.15 99.3 86.0
NI-5-NiOl-T17-640.6 0.03 13.3 0.15 45.6 0.17 n.d. 0.21 100.1 85.9
NI-5-NiOl-T1-440.3 0.03 13.2 0.27 45.2 0.21 n.d. 0.25 99.5 85.9
NI-5-NiOl-T8-440.1 0.03 13.3 0.20 45.4 0.17 0.04 0.19 99.5 85.9
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NI-5-NiOl-T17-340.5 0.01 13.3 0.27 45.4 0.18 n.d. 0.19 99.8 85.9
NI-5-NiOl-T5-2540.3 0.03 13.3 0.21 45.3 0.22 0.06 0.12 99.5 85.9
NI-5-NiOl-T9-840.4 0.04 13.2 0.21 45.1 0.18 n.d. 0.17 99.4 85.9
NI-5-NiOl-T3-1940.4 0.02 13.4 0.27 45.6 0.19 n.d. 0.18 100.1 85.8
NI-5-NiOl-T9-1740.4 0.01 13.4 0.13 45.3 0.18 n.d. 0.21 99.6 85.8
NI-5-NiOl-T1-240.6 0.02 13.4 0.23 45.5 0.16 n.d. 0.25 100.2 85.8
NI-5-NiOl-T9-1040.2 0.02 13.5 0.21 45.5 0.21 n.d. 0.14 99.9 85.7
NI-5-NiOl-T4-1840.7 n.d. 13.5 0.24 45.6 0.19 n.d. 0.18 100.4 85.7
NI-5-NiOl-T17-240.4 0.02 13.4 0.25 45.1 0.21 n.d. 0.17 99.6 85.7
NI-5-NiOl-T18-1640.3 0.02 13.7 0.27 46.0 0.20 0.04 0.12 100.7 85.7
NI-5-NiOl-T9-1540.9 0.11 13.5 0.21 45.2 0.18 0.04 0.22 100.3 85.7
NI-5-NiOl-T3-240.4 0.02 13.6 0.18 45.3 0.14 n.d. 0.27 99.9 85.6
NI-5-NiOl-T9-1940.6 0.02 13.6 0.17 45.3 0.18 n.d. 0.16 100.1 85.6
NI-5-NiOl-T8-240.1 0.02 13.6 0.22 45.3 0.21 0.04 0.14 99.6 85.6
NI-5-NiOl-T8-540.6 0.01 13.7 0.19 45.4 0.18 n.d. 0.17 100.2 85.6
NI-5-NiOl-T1-140.3 0.02 13.7 0.25 45.2 0.17 n.d. 0.19 99.9 85.4
NI-5-NiOl-T15-140.6 n.d. 13.8 0.22 44.8 0.21 0.04 0.15 99.8 85.3
NI-5-NiOl-T20-140.1 0.02 13.9 0.16 44.9 0.21 n.d. 0.13 99.4 85.2
NI-5-NiOl-T20-1740.4 0.02 14.0 0.30 45.0 0.21 n.d. 0.13 100.1 85.1
NI-5-NiOl-T3-2040.0 n.d. 14.0 0.27 44.7 0.21 n.d. 0.11 99.4 85.0
NI-5-NiOl-T16-1440.6 0.01 14.2 0.22 44.8 0.22 n.d. 0.10 100.1 84.9
NI-5-NiOl-T1-2240.3 0.03 14.3 0.25 44.8 0.16 n.d. 0.17 100.0 84.9
NI-5-NiOl-T11-940.4 0.01 14.1 0.22 44.2 0.21 n.d. 0.11 99.3 84.8
NI-5-NiOl-T18-140.4 0.02 14.9 0.12 44.2 0.21 n.d. 0.12 99.9 84.1
NI-5-NiOl-T17-140.3 0.02 15.0 0.19 44.2 0.23 n.d. 0.11 100.1 84.0
NI-5-NiOl-T13-139.7 0.03 15.0 0.24 44.0 0.18 0.04 0.13 99.4 83.9
NI-5-NiOl-T8-139.7 0.03 15.0 0.24 43.8 0.24 n.d. 0.11 99.1 83.9
NI-5-NiOl-T15-1440.4 0.01 15.1 0.14 44.0 0.21 n.d. 0.15 99.9 83.9
NI-5-NiOl-T3-140.1 n.d. 15.2 0.25 43.7 0.18 n.d. 0.18 99.6 83.7
NI-5-NiOl-T19-2139.4 0.04 17.1 0.37 42.0 0.20 n.d. 0.20 99.2 81.4
NI-5-NiOl-T5-1439.6 0.03 17.4 0.38 42.0 0.24 n.d. 0.08 99.7 81.1
NI-5-NiOl-T2-2339.5 0.04 18.2 0.32 41.1 0.24 0.08 0.12 99.7 80.1
NI-5-NiOl-T2-1339.7 0.02 18.3 0.35 41.1 0.20 n.d. 0.16 99.7 80.0
NI-5-NiOl-T20-1839.7 0.02 18.8 0.35 40.7 0.25 n.d. 0.05 99.8 79.4
APA-14new-NiOl-T740.7 0.03 13.6 0.17 45.2 0.14 0.04 0.37 100.3 85.5
APA-14new-NiOl-T740.8 0.03 13.6 0.20 45.0 0.13 0.03 0.33 100.2 85.5
APA-14new-NiOl-T740.9 0.02 13.8 0.20 45.2 0.12 0.03 0.39 100.7 85.3
APA-14new-NiOl-T740.9 0.02 13.8 0.17 45.1 0.14 0.03 0.40 100.6 85.3
APA-14new-NiOl-T740.8 0.01 13.9 0.18 45.1 0.13 0.04 0.32 100.5 85.3
APA-14new-NiOl-T740.7 0.02 13.9 0.19 45.2 0.14 0.04 0.38 100.6 85.2
APA-14new-NiOl-T1040.6 0.03 13.9 0.17 44.9 0.12 0.04 0.37 100.2 85.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-14new-NiOl-T1040.6 0.03 13.9 0.20 45.1 0.13 0.04 0.39 100.4 85.2
APA-14new-NiOl-T1040.5 0.03 13.9 0.17 44.9 0.14 n.d. 0.39 100.0 85.2
APA-14new-NiOl-T1040.4 0.02 13.9 0.18 44.8 0.13 0.03 0.36 99.8 85.2
APA-14new-NiOl-T1040.6 0.03 14.0 0.19 45.0 0.15 n.d. 0.36 100.4 85.2
APA-14new-NiOl-T1040.5 0.03 13.9 0.17 44.9 0.13 0.04 0.42 100.1 85.2
APA-14new-NiOl-T1040.5 0.03 14.0 0.17 45.0 0.14 0.03 0.40 100.3 85.1
APA-14new-NiOl-T1040.6 0.03 14.0 0.20 44.9 0.14 0.04 0.35 100.2 85.1
APA-14new-NiOl-T740.5 0.03 14.0 0.16 44.9 0.13 0.03 0.37 100.1 85.1
APA-14new-NiOl-T1040.6 0.02 14.0 0.18 44.9 0.13 n.d. 0.40 100.2 85.1
APA-14new-NiOl-T1040.7 0.03 14.0 0.19 44.9 0.14 0.03 0.38 100.3 85.1
APA-14new-NiOl-T1040.5 0.04 14.0 0.18 44.9 0.13 0.04 0.37 100.2 85.1
APA-14new-NiOl-T1040.5 0.03 14.0 0.18 44.8 0.13 n.d. 0.37 100.1 85.1
APA-14new-NiOl-T2340.9 0.03 14.1 0.19 45.0 0.13 0.03 0.36 100.7 85.1
APA-14new-NiOl-T1040.5 0.02 14.0 0.20 44.9 0.11 n.d. 0.40 100.3 85.1
APA-14new-NiOl-T340.7 0.03 14.1 0.18 44.9 0.13 n.d. 0.40 100.5 85.1
APA-14new-NiOl-T1040.5 0.01 14.0 0.19 44.8 0.12 n.d. 0.33 100.1 85.1
APA-14new-NiOl-T2340.9 0.02 14.1 0.15 44.9 0.12 0.04 0.34 100.5 85.0
APA-14new-NiOl-T1040.6 0.02 14.1 0.20 45.1 0.14 n.d. 0.39 100.6 85.0
APA-14new-NiOl-T2340.8 0.03 14.1 0.18 44.9 0.13 n.d. 0.35 100.5 85.0
APA-14new-NiOl-T1040.5 0.02 14.1 0.20 44.9 0.13 0.04 0.38 100.3 85.0
APA-14new-NiOl-T1040.5 0.03 14.1 0.18 44.9 0.12 0.04 0.35 100.3 85.0
APA-14new-NiOl-T1040.5 0.02 14.1 0.18 44.8 0.13 n.d. 0.39 100.2 85.0
APA-14new-NiOl-T2340.8 0.03 14.0 0.17 44.7 0.13 0.04 0.34 100.3 85.0
APA-14new-NiOl-T1040.4 0.02 14.1 0.18 44.8 0.14 0.04 0.36 100.1 85.0
APA-14new-NiOl-T1040.6 0.03 14.2 0.24 44.9 0.13 n.d. 0.35 100.5 85.0
APA-14new-NiOl-T1040.5 0.02 14.2 0.16 44.9 0.13 0.03 0.38 100.3 85.0
APA-14new-NiOl-T1040.8 0.03 14.2 0.19 44.9 0.15 n.d. 0.41 100.6 85.0
APA-14new-NiOl-T140.9 0.03 14.2 0.19 44.9 0.12 n.d. 0.28 100.6 84.9
APA-14new-NiOl-T1040.7 0.02 14.2 0.20 44.9 0.14 n.d. 0.34 100.6 84.9
APA-14new-NiOl-T1340.5 0.01 14.2 0.21 44.9 0.14 0.03 0.33 100.3 84.9
APA-14new-NiOl-T1540.7 0.03 14.2 0.18 44.8 0.12 n.d. 0.30 100.4 84.9
APA-14new-NiOl-T1040.7 0.02 14.2 0.21 44.8 0.13 0.03 0.37 100.5 84.9
APA-14new-NiOl-T1040.6 0.02 14.3 0.18 45.0 0.15 n.d. 0.36 100.7 84.9
APA-14new-NiOl-T140.8 0.03 14.3 0.21 45.0 0.13 0.03 0.35 100.8 84.9
APA-14new-NiOl-T740.8 0.03 14.2 0.17 44.8 0.14 0.03 0.32 100.4 84.9
APA-14new-NiOl-T1340.8 0.03 14.3 0.18 45.0 0.16 0.08 0.35 100.8 84.9
APA-14new-NiOl-T2340.8 0.03 14.3 0.19 44.8 0.12 0.03 0.30 100.6 84.9
APA-14new-NiOl-T1540.3 0.03 14.3 0.22 44.9 0.15 0.03 0.32 100.2 84.8
APA-14new-NiOl-T1340.8 0.03 14.4 0.18 45.1 0.13 0.04 0.34 100.9 84.8
APA-14new-NiOl-T140.7 0.02 14.4 0.19 45.0 0.15 0.04 0.31 100.8 84.8
APA-14new-NiOl-T140.8 0.02 14.4 0.19 45.0 0.14 n.d. 0.27 101.0 84.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-14new-NiOl-T340.7 0.01 14.4 0.19 44.8 0.13 n.d. 0.33 100.6 84.8
APA-14new-NiOl-T1540.6 0.03 14.4 0.17 44.9 0.12 0.04 0.35 100.6 84.8
APA-14new-NiOl-T740.9 0.02 14.4 0.22 44.8 0.13 n.d. 0.30 100.7 84.8
APA-14new-NiOl-T740.8 0.02 14.4 0.21 45.0 0.13 n.d. 0.37 101.0 84.8
APA-14new-NiOl-T1040.5 0.02 14.3 0.20 44.8 0.13 n.d. 0.36 100.4 84.8
APA-14new-NiOl-T140.9 0.02 14.4 0.20 45.0 0.13 n.d. 0.32 101.0 84.8
APA-14new-NiOl-T1040.6 0.27 14.4 0.18 44.9 0.15 n.d. 0.33 100.9 84.7
APA-14new-NiOl-T940.6 0.03 14.4 0.19 44.7 0.16 n.d. 0.37 100.5 84.7
APA-14new-NiOl-T1540.7 0.02 14.4 0.19 44.8 0.13 0.10 0.32 100.7 84.7
APA-14new-NiOl-T1940.7 0.02 14.4 0.20 44.8 0.13 n.d. 0.31 100.5 84.7
APA-14new-NiOl-T2340.5 0.03 14.4 0.20 44.8 0.14 0.07 0.32 100.4 84.7
APA-14new-NiOl-T1740.9 0.02 14.4 0.19 44.8 0.13 n.d. 0.37 100.8 84.7
APA-14new-NiOl-T941.0 0.05 14.4 0.18 44.8 0.19 0.03 0.34 101.0 84.7
APA-14new-NiOl-T1540.6 0.02 14.5 0.19 44.9 0.14 n.d. 0.33 100.6 84.7
APA-14new-NiOl-T1740.7 0.03 14.4 0.19 44.7 0.12 n.d. 0.32 100.5 84.7
APA-14new-NiOl-T1340.8 0.05 14.5 0.22 44.9 0.14 0.03 0.35 100.9 84.7
APA-14new-NiOl-T1740.8 0.03 14.4 0.18 44.6 0.12 n.d. 0.33 100.5 84.7
APA-14new-NiOl-T1740.5 0.02 14.4 0.15 44.7 0.13 n.d. 0.32 100.2 84.7
APA-14new-NiOl-T1540.7 0.01 14.5 0.20 44.8 0.14 0.04 0.38 100.8 84.7
APA-14new-NiOl-T1740.5 0.03 14.4 0.18 44.7 0.14 0.04 0.35 100.5 84.7
APA-14new-NiOl-T1940.4 0.03 14.5 0.19 44.8 0.15 n.d. 0.34 100.4 84.7
APA-14new-NiOl-T940.8 0.03 14.4 0.20 44.7 0.13 0.03 0.33 100.6 84.6
APA-14new-NiOl-T141.0 0.02 14.5 0.20 44.8 0.13 n.d. 0.32 100.9 84.6
APA-14new-NiOl-T940.9 0.03 14.5 0.17 44.8 0.13 0.03 0.37 101.0 84.6
APA-14new-NiOl-T1540.3 0.02 14.5 0.20 44.7 0.14 n.d. 0.26 100.2 84.6
APA-14new-NiOl-T1540.4 0.19 14.5 0.17 44.7 0.14 n.d. 0.32 100.4 84.6
APA-14new-NiOl-T1540.6 n.d. 14.5 0.19 44.6 0.13 n.d. 0.35 100.4 84.6
APA-14new-NiOl-T1540.6 0.02 14.5 0.22 44.8 0.13 n.d. 0.33 100.6 84.6
APA-14new-NiOl-T1740.5 0.04 14.5 0.22 44.8 0.13 0.03 0.34 100.6 84.6
APA-14new-NiOl-T940.9 0.03 14.5 0.20 44.7 0.13 0.03 0.32 100.8 84.6
APA-14new-NiOl-T1740.8 0.02 14.5 0.14 44.7 0.13 0.04 0.29 100.6 84.6
APA-14new-NiOl-T340.7 0.03 14.5 0.19 44.8 0.13 0.04 0.33 100.7 84.6
APA-14new-NiOl-T1740.6 0.03 14.5 0.18 44.7 0.14 0.05 0.30 100.5 84.6
APA-14new-NiOl-T340.6 0.02 14.5 0.18 44.7 0.14 0.04 0.36 100.5 84.6
APA-14new-NiOl-T940.6 0.02 14.5 0.19 44.7 0.17 n.d. 0.38 100.6 84.6
APA-14new-NiOl-T940.8 0.03 14.5 0.19 44.8 0.14 n.d. 0.35 100.8 84.6
APA-14new-NiOl-T1940.7 0.02 14.5 0.17 44.7 0.12 n.d. 0.28 100.6 84.6
APA-14new-NiOl-T740.8 0.02 14.5 0.18 44.7 0.13 n.d. 0.29 100.7 84.6
APA-14new-NiOl-T340.8 0.03 14.4 0.20 44.3 0.13 n.d. 0.33 100.1 84.6
APA-14new-NiOl-T1740.5 0.02 14.5 0.22 44.6 0.14 n.d. 0.30 100.3 84.6
APA-14new-NiOl-T1940.4 0.02 14.5 0.19 44.8 0.12 n.d. 0.27 100.3 84.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-14new-NiOl-T2140.0 0.02 14.5 0.21 44.5 0.15 n.d. 0.33 99.7 84.6
APA-14new-NiOl-T340.7 0.03 14.5 0.24 44.5 0.12 0.03 0.33 100.5 84.6
APA-14new-NiOl-T1340.5 0.02 14.6 0.18 44.8 0.13 n.d. 0.35 100.6 84.6
APA-14new-NiOl-T1740.6 0.03 14.4 0.19 44.3 0.18 0.05 0.29 100.1 84.5
APA-14new-NiOl-T2140.5 0.03 14.5 0.21 44.5 0.12 0.04 0.31 100.1 84.5
APA-14new-NiOl-T340.5 0.04 14.6 0.20 44.7 0.14 0.03 0.37 100.5 84.5
APA-14new-NiOl-T1040.7 0.02 14.5 0.21 44.6 0.12 n.d. 0.36 100.6 84.5
APA-14new-NiOl-T140.8 0.02 14.6 0.21 44.7 0.13 0.04 0.33 100.8 84.5
APA-14new-NiOl-T1540.3 0.20 14.6 0.19 44.6 0.15 0.03 0.31 100.4 84.5
APA-14new-NiOl-T2340.4 0.04 14.5 0.20 44.5 0.13 n.d. 0.29 100.1 84.5
APA-14new-NiOl-T2140.0 0.03 14.5 0.19 44.4 0.14 0.03 0.34 99.7 84.5
APA-14new-NiOl-T1740.8 0.02 14.6 0.20 44.5 0.13 n.d. 0.36 100.6 84.5
APA-14new-NiOl-T2140.4 0.02 14.4 0.18 44.2 0.13 n.d. 0.32 99.7 84.5
APA-14new-NiOl-T2140.1 0.02 14.5 0.17 44.4 0.14 n.d. 0.31 99.7 84.5
APA-14new-NiOl-T1440.7 0.02 14.6 0.21 44.6 0.13 n.d. 0.26 100.6 84.5
APA-14new-NiOl-T2140.4 0.02 14.6 0.20 44.4 0.13 n.d. 0.32 100.1 84.5
APA-14new-NiOl-T2140.1 0.02 14.5 0.20 44.4 0.13 n.d. 0.30 99.7 84.5
APA-14new-NiOl-T140.6 0.02 14.7 0.19 44.8 0.13 0.03 0.28 100.7 84.5
APA-14new-NiOl-T740.7 0.03 14.6 0.21 44.4 0.14 n.d. 0.30 100.4 84.5
APA-14new-NiOl-T2140.4 0.03 14.6 0.19 44.4 0.15 n.d. 0.31 100.1 84.5
APA-14new-NiOl-T2340.8 0.03 14.6 0.19 44.6 0.17 0.03 0.29 100.8 84.4
APA-14new-NiOl-T940.9 0.02 14.7 0.21 44.6 0.17 n.d. 0.37 101.0 84.4
APA-14new-NiOl-T2140.0 0.02 14.6 0.18 44.4 0.13 n.d. 0.31 99.6 84.4
APA-14new-NiOl-T240.7 0.03 14.7 0.19 44.8 0.15 n.d. 0.32 100.9 84.4
APA-14new-NiOl-T2139.9 0.02 14.6 0.22 44.3 0.13 n.d. 0.28 99.5 84.4
APA-14new-NiOl-T2139.9 0.03 14.5 0.17 44.1 0.13 n.d. 0.25 99.2 84.4
APA-14new-NiOl-T640.7 0.02 14.7 0.18 44.6 0.14 n.d. 0.27 100.6 84.4
APA-14new-NiOl-T1040.4 0.02 14.7 0.17 44.5 0.13 n.d. 0.29 100.2 84.4
APA-14new-NiOl-T2140.2 0.02 14.7 0.23 44.4 0.13 0.04 0.35 100.0 84.4
APA-14new-NiOl-T2140.1 0.03 14.6 0.21 44.4 0.15 n.d. 0.29 99.8 84.4
APA-14new-NiOl-T1440.7 0.02 14.7 0.16 44.6 0.14 0.03 0.28 100.6 84.4
APA-14new-NiOl-T1940.4 0.02 14.7 0.21 44.5 0.14 n.d. 0.30 100.4 84.4
APA-14new-NiOl-T640.7 0.01 14.7 0.17 44.5 0.14 n.d. 0.30 100.5 84.4
APA-14new-NiOl-T1040.4 0.03 14.5 0.17 43.9 0.15 n.d. 0.37 99.6 84.4
APA-14new-NiOl-T240.6 0.02 14.8 0.14 44.7 0.15 0.10 0.31 100.7 84.3
APA-14new-NiOl-T540.3 0.04 14.6 0.19 44.2 0.14 n.d. 0.30 99.9 84.3
APA-14new-NiOl-T1540.4 0.32 14.7 0.17 44.5 0.14 n.d. 0.30 100.5 84.3
APA-14new-NiOl-T240.7 0.02 14.8 0.23 44.7 0.14 0.03 0.31 101.0 84.3
APA-14new-NiOl-T1940.5 0.02 14.7 0.22 44.5 0.14 n.d. 0.30 100.4 84.3
APA-14new-NiOl-T540.6 0.02 14.8 0.21 44.5 0.15 0.05 0.26 100.6 84.3
APA-14new-NiOl-T1540.6 0.02 14.8 0.20 44.6 0.14 n.d. 0.27 100.7 84.3
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-14new-NiOl-T1440.5 0.02 14.8 0.20 44.7 0.15 n.d. 0.29 100.6 84.3
APA-14new-NiOl-T1940.5 0.03 14.8 0.20 44.8 0.14 n.d. 0.23 100.8 84.3
APA-14new-NiOl-T1440.7 0.03 14.8 0.18 44.7 0.14 n.d. 0.28 100.8 84.3
APA-14new-NiOl-T1740.6 0.02 14.8 0.19 44.7 0.14 0.03 0.28 100.7 84.3
APA-14new-NiOl-T1440.8 0.02 14.8 0.19 44.5 0.14 n.d. 0.29 100.7 84.3
APA-14new-NiOl-T1240.7 0.03 14.8 0.20 44.6 0.14 n.d. 0.24 100.7 84.3
APA-14new-NiOl-T1440.7 0.02 14.8 0.22 44.5 0.13 0.03 0.28 100.7 84.3
APA-14new-NiOl-T1440.5 0.02 14.8 0.21 44.6 0.14 n.d. 0.32 100.5 84.3
APA-14new-NiOl-T640.7 0.02 14.8 0.20 44.5 0.14 n.d. 0.34 100.6 84.3
APA-14new-NiOl-T2140.1 0.02 14.8 0.19 44.5 0.14 n.d. 0.31 100.0 84.3
APA-14new-NiOl-T1240.5 0.45 14.8 0.21 44.6 0.14 n.d. 0.28 101.0 84.3
APA-14new-NiOl-T540.5 0.03 14.9 0.18 44.6 0.14 n.d. 0.29 100.7 84.3
APA-14new-NiOl-T1440.6 0.03 14.8 0.21 44.5 0.14 0.05 0.26 100.6 84.3
APA-14new-NiOl-T2340.6 0.03 14.6 0.21 43.9 0.20 n.d. 0.28 99.8 84.3
APA-14new-NiOl-T640.6 0.02 14.8 0.18 44.5 0.14 n.d. 0.28 100.5 84.3
APA-14new-NiOl-T540.6 0.01 14.9 0.20 44.7 0.14 0.05 0.33 100.9 84.2
APA-14new-NiOl-T1440.5 0.02 14.9 0.19 44.6 0.14 n.d. 0.25 100.6 84.2
APA-14new-NiOl-T2340.1 0.02 14.7 0.16 44.1 0.20 0.05 0.31 99.7 84.2
APA-14new-NiOl-T2139.8 0.02 14.7 0.20 44.1 0.14 0.05 0.30 99.3 84.2
APA-14new-NiOl-T640.6 0.02 14.8 0.22 44.3 0.14 n.d. 0.29 100.3 84.2
APA-14new-NiOl-T1440.7 0.03 14.9 0.22 44.5 0.14 n.d. 0.29 100.8 84.2
APA-14new-NiOl-T1340.6 0.03 14.9 0.19 44.5 0.16 0.03 0.32 100.8 84.2
APA-14new-NiOl-T1440.6 0.03 14.9 0.17 44.5 0.14 n.d. 0.30 100.6 84.2
APA-14new-NiOl-T2340.9 0.02 14.8 0.20 44.3 0.15 n.d. 0.25 100.6 84.2
APA-14new-NiOl-T540.5 0.02 14.9 0.22 44.6 0.14 0.03 0.29 100.7 84.2
APA-14new-NiOl-T1440.5 0.01 14.9 0.20 44.6 0.13 0.04 0.25 100.6 84.2
APA-14new-NiOl-T640.5 0.03 14.9 0.20 44.4 0.14 n.d. 0.29 100.4 84.2
APA-14new-NiOl-T640.4 0.02 14.8 0.21 44.3 0.14 n.d. 0.28 100.1 84.2
APA-14new-NiOl-T1940.4 0.03 14.9 0.21 44.5 0.14 n.d. 0.27 100.5 84.2
APA-14new-NiOl-T340.7 0.02 14.9 0.20 44.6 0.12 0.04 0.32 100.9 84.2
APA-14new-NiOl-T240.8 0.02 14.9 0.21 44.5 0.13 n.d. 0.26 100.9 84.2
APA-14new-NiOl-T1840.4 0.02 14.9 0.20 44.3 0.14 n.d. 0.27 100.3 84.2
APA-14new-NiOl-T340.5 0.02 15.0 0.18 44.6 0.14 n.d. 0.34 100.8 84.2
APA-14new-NiOl-T640.8 0.02 15.0 0.22 44.5 0.14 n.d. 0.24 100.9 84.1
APA-14new-NiOl-T1240.5 0.02 15.0 0.19 44.7 0.13 n.d. 0.30 100.9 84.1
APA-14new-NiOl-T2440.3 0.03 14.9 0.21 44.3 0.15 0.17 0.30 100.4 84.1
APA-14new-NiOl-T1840.5 0.03 14.9 0.21 44.3 0.14 n.d. 0.28 100.4 84.1
APA-14new-NiOl-T640.5 0.02 14.9 0.21 44.3 0.14 n.d. 0.31 100.3 84.1
APA-14new-NiOl-T2139.7 0.02 14.8 0.19 44.1 0.14 0.04 0.32 99.3 84.1
APA-14new-NiOl-T1240.6 0.01 15.0 0.20 44.4 0.15 n.d. 0.26 100.7 84.1
APA-14new-NiOl-T640.4 0.02 14.9 0.18 44.2 0.13 0.04 0.25 100.2 84.1
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-14new-NiOl-T540.3 0.02 14.9 0.22 44.3 0.15 n.d. 0.26 100.3 84.1
APA-14new-NiOl-T1740.8 0.03 15.0 0.20 44.4 0.23 n.d. 0.26 101.0 84.1
APA-14new-NiOl-T940.7 0.02 14.9 0.20 44.3 0.13 0.04 0.34 100.6 84.1
APA-14new-NiOl-T340.5 0.03 15.0 0.20 44.3 0.15 n.d. 0.33 100.5 84.1
APA-14new-NiOl-T140.2 0.02 14.9 0.24 44.2 0.14 0.03 0.31 100.1 84.1
APA-14new-NiOl-T1240.5 0.02 15.0 0.19 44.5 0.15 n.d. 0.28 100.8 84.1
APA-14new-NiOl-T1540.7 0.02 15.1 0.17 44.5 0.13 n.d. 0.25 100.8 84.1
APA-14new-NiOl-T740.5 0.03 15.0 0.18 44.4 0.14 n.d. 0.36 100.6 84.0
APA-14new-NiOl-T640.6 0.02 14.9 0.20 44.0 0.18 0.11 0.26 100.3 84.0
APA-14new-NiOl-T640.6 0.02 15.0 0.19 44.4 0.15 n.d. 0.26 100.6 84.0
APA-14new-NiOl-T240.5 0.02 15.0 0.24 44.3 0.14 n.d. 0.31 100.5 84.0
APA-14new-NiOl-T540.5 n.d. 15.1 0.23 44.5 0.16 n.d. 0.25 100.7 84.0
APA-14new-NiOl-T1840.5 0.02 15.1 0.18 44.3 0.15 n.d. 0.27 100.4 84.0
APA-14new-NiOl-T1240.7 0.02 15.2 0.18 44.5 0.13 n.d. 0.28 101.0 84.0
APA-14new-NiOl-T2140.5 0.02 15.0 0.19 44.1 0.14 n.d. 0.24 100.2 84.0
APA-14new-NiOl-T1840.6 0.02 15.0 0.20 44.1 0.14 n.d. 0.25 100.2 84.0
APA-14new-NiOl-T1740.4 0.02 15.1 0.21 44.4 0.15 n.d. 0.31 100.7 84.0
APA-14new-NiOl-T2440.2 0.02 15.1 0.17 44.2 0.14 n.d. 0.28 100.1 84.0
APA-14new-NiOl-T1840.1 0.02 15.0 0.18 44.1 0.14 n.d. 0.29 99.9 83.9
APA-14new-NiOl-T1840.8 0.03 15.2 0.21 44.4 0.14 0.03 0.26 101.0 83.9
APA-14new-NiOl-T640.6 0.03 15.1 0.20 44.1 0.15 0.03 0.29 100.5 83.9
APA-14new-NiOl-T1440.6 0.02 15.2 0.18 44.4 0.14 0.06 0.26 100.8 83.9
APA-14new-NiOl-T1840.3 0.02 15.1 0.21 44.2 0.15 n.d. 0.24 100.2 83.9
APA-14new-NiOl-T1840.7 0.02 15.1 0.21 44.2 0.14 n.d. 0.27 100.7 83.9
APA-14new-NiOl-T640.1 0.02 15.1 0.20 44.2 0.17 0.08 0.25 100.2 83.9
APA-14new-NiOl-T1340.7 0.02 15.2 0.19 44.3 0.14 n.d. 0.30 100.8 83.9
APA-14new-NiOl-T2240.7 0.51 15.0 0.20 43.9 0.32 0.04 0.26 101.0 83.9
APA-14new-NiOl-T2140.0 0.01 15.1 0.22 43.9 0.13 n.d. 0.31 99.6 83.9
APA-14new-NiOl-T2440.5 0.03 15.0 0.21 43.8 0.14 n.d. 0.31 100.0 83.9
APA-14new-NiOl-T940.7 0.03 15.2 0.20 44.1 0.14 n.d. 0.26 100.7 83.8
APA-14new-NiOl-T540.4 0.01 15.2 0.23 44.3 0.13 n.d. 0.27 100.6 83.8
APA-14new-NiOl-T1540.5 0.02 15.2 0.18 44.3 0.14 0.03 0.27 100.7 83.8
APA-14new-NiOl-T1840.6 0.03 15.1 0.19 44.0 0.15 n.d. 0.29 100.3 83.8
APA-14new-NiOl-T1940.8 0.02 15.2 0.21 44.2 0.14 n.d. 0.29 100.9 83.8
APA-14new-NiOl-T1840.6 0.03 15.2 0.21 44.3 0.13 0.05 0.25 100.9 83.8
APA-14new-NiOl-T2140.6 0.03 15.1 0.21 44.0 0.12 n.d. 0.29 100.4 83.8
APA-14new-NiOl-T1240.4 0.20 15.2 0.19 44.2 0.14 n.d. 0.26 100.6 83.8
APA-14new-NiOl-T1540.3 0.03 15.2 0.18 44.1 0.13 0.03 0.33 100.3 83.8
APA-14new-NiOl-T140.7 0.01 15.2 0.17 44.2 0.15 0.03 0.32 100.9 83.8
APA-14new-NiOl-T1840.3 0.02 15.2 0.19 44.0 0.14 0.03 0.25 100.2 83.8
APA-14new-NiOl-T340.4 0.01 15.2 0.26 44.0 0.13 n.d. 0.36 100.4 83.8
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APA-14new-NiOl-T540.6 0.02 15.3 0.21 44.3 0.15 0.05 0.20 100.9 83.8
APA-14new-NiOl-T1940.7 0.02 15.3 0.16 44.2 0.13 n.d. 0.26 100.8 83.7
APA-14new-NiOl-T2239.9 0.02 15.2 0.22 43.8 0.14 0.04 0.29 99.7 83.7
APA-14new-NiOl-T1840.1 0.02 15.4 0.18 44.1 0.15 n.d. 0.26 100.3 83.6
APA-14new-NiOl-T1240.5 0.03 15.4 0.22 44.1 0.15 0.03 0.24 100.7 83.6
APA-14new-NiOl-T540.5 n.d. 15.5 0.22 44.2 0.15 n.d. 0.22 100.9 83.6
APA-14new-NiOl-T2240.1 0.02 15.3 0.21 43.8 0.15 n.d. 0.28 99.9 83.6
APA-14new-NiOl-T240.7 0.02 15.5 0.20 44.2 0.14 n.d. 0.29 101.0 83.6
APA-14new-NiOl-T1840.4 0.02 15.3 0.20 43.8 0.14 n.d. 0.25 100.1 83.6
APA-14new-NiOl-T2139.9 0.03 15.4 0.22 43.8 0.14 n.d. 0.22 99.7 83.5
APA-14new-NiOl-T2440.1 0.02 15.4 0.22 43.8 0.14 0.04 0.29 100.0 83.5
APA-14new-NiOl-T140.3 0.01 15.4 0.22 43.7 0.14 n.d. 0.28 100.1 83.5
APA-14new-NiOl-T1240.5 0.03 15.6 0.22 44.1 0.14 n.d. 0.26 100.9 83.5
APA-14new-NiOl-T1439.7 0.14 15.4 0.22 43.5 0.21 0.04 0.29 99.5 83.4
APA-14new-NiOl-T1540.5 0.02 15.6 0.23 43.9 0.13 n.d. 0.33 100.8 83.4
APA-14new-NiOl-T1540.6 0.03 15.6 0.22 43.8 0.12 n.d. 0.29 100.7 83.4
APA-14new-NiOl-T2239.8 0.02 15.5 0.21 43.5 0.15 n.d. 0.27 99.5 83.4
APA-14new-NiOl-T1540.2 0.03 15.7 0.22 43.9 0.15 n.d. 0.26 100.5 83.3
APA-14new-NiOl-T1840.1 0.02 15.6 0.23 43.8 0.15 0.03 0.22 100.1 83.3
APA-14new-NiOl-T1540.3 0.02 15.6 0.23 43.7 0.15 0.03 0.33 100.4 83.3
APA-14new-NiOl-T440.5 0.02 15.7 0.22 43.9 0.13 0.06 0.31 100.8 83.3
APA-14new-NiOl-T1940.7 0.02 15.7 0.21 43.7 0.15 n.d. 0.23 100.7 83.3
APA-14new-NiOl-T1740.5 0.02 15.7 0.22 43.9 0.14 0.04 0.23 100.8 83.3
APA-14new-NiOl-T1540.3 0.02 15.7 0.22 43.8 0.15 0.05 0.36 100.5 83.2
APA-14new-NiOl-T1840.1 0.02 15.7 0.20 43.6 0.15 n.d. 0.23 100.1 83.2
APA-14new-NiOl-T1840.3 0.02 15.7 0.23 43.6 0.13 0.04 0.25 100.3 83.2
APA-14new-NiOl-T240.6 0.02 15.7 0.20 43.8 0.14 n.d. 0.24 100.7 83.2
APA-14new-NiOl-T2139.9 0.01 15.7 0.22 43.5 0.15 n.d. 0.26 99.8 83.2
APA-14new-NiOl-T2140.0 0.01 15.8 0.22 43.8 0.13 n.d. 0.32 100.4 83.2
APA-14new-NiOl-T1240.4 0.02 15.9 0.22 43.7 0.15 0.03 0.22 100.6 83.0
APA-14new-NiOl-T1440.3 0.06 15.9 0.21 43.6 0.13 n.d. 0.27 100.5 83.0
APA-14new-NiOl-T1040.3 0.02 16.0 0.22 43.8 0.14 n.d. 0.24 100.7 83.0
APA-14new-NiOl-T1340.6 0.02 16.0 0.24 43.7 0.13 0.04 0.25 100.9 83.0
APA-14new-NiOl-T740.2 0.01 16.0 0.22 43.7 0.14 n.d. 0.24 100.6 83.0
APA-14new-NiOl-T1840.4 0.02 15.9 0.24 43.4 0.15 n.d. 0.26 100.4 82.9
APA-14new-NiOl-T1540.3 0.03 16.0 0.20 43.7 0.14 n.d. 0.20 100.6 82.9
APA-14new-NiOl-T2239.7 0.03 16.0 0.21 43.3 0.14 0.03 0.26 99.7 82.9
APA-14new-NiOl-T340.0 0.01 16.0 0.19 43.4 0.14 n.d. 0.35 100.1 82.9
APA-14new-NiOl-T1640.4 0.02 16.1 0.25 43.6 0.15 n.d. 0.21 100.8 82.8
APA-14new-NiOl-T2040.0 0.02 16.2 0.21 43.3 0.16 n.d. 0.19 100.2 82.6
APA-14new-NiOl-T1540.3 0.02 16.3 0.25 43.3 0.15 n.d. 0.20 100.6 82.6
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APA-14new-NiOl-T540.4 0.02 16.3 0.24 43.4 0.14 0.03 0.18 100.8 82.6
APA-14new-NiOl-T2039.9 0.02 16.3 0.23 43.4 0.15 n.d. 0.21 100.2 82.5
APA-14new-NiOl-T740.2 0.03 16.3 0.20 43.3 0.13 n.d. 0.31 100.4 82.5
APA-14new-NiOl-T1940.4 0.01 16.4 0.21 43.5 0.15 n.d. 0.21 100.9 82.5
APA-14new-NiOl-T640.3 0.03 16.3 0.24 43.2 0.15 n.d. 0.26 100.5 82.5
APA-14new-NiOl-T1639.7 0.02 16.3 0.22 43.0 0.16 n.d. 0.21 99.7 82.5
APA-14new-NiOl-T1940.3 0.02 16.5 0.22 43.5 0.17 n.d. 0.20 100.9 82.5
APA-14new-NiOl-T440.3 0.02 16.5 0.24 43.4 0.14 n.d. 0.24 100.9 82.4
APA-14new-NiOl-T2039.7 0.02 16.5 0.25 43.1 0.15 n.d. 0.21 100.0 82.3
APA-14new-NiOl-T2040.0 0.02 16.6 0.25 43.1 0.15 n.d. 0.19 100.3 82.3
APA-14new-NiOl-T1540.1 0.14 16.6 0.26 43.0 0.14 n.d. 0.23 100.5 82.2
APA-14new-NiOl-T2040.1 n.d. 16.6 0.25 43.1 0.16 n.d. 0.23 100.4 82.2
APA-14new-NiOl-T241.2 0.03 16.5 0.25 42.6 0.14 n.d. 0.26 101.0 82.2
APA-14new-NiOl-T1240.2 0.03 16.7 0.22 43.1 0.16 n.d. 0.22 100.7 82.2
APA-14new-NiOl-T540.2 0.02 16.8 0.25 43.3 0.14 n.d. 0.19 100.9 82.1
APA-14new-NiOl-T1839.9 0.02 16.7 0.23 42.9 0.15 0.03 0.19 100.1 82.1
APA-14new-NiOl-T1940.2 0.02 16.7 0.23 42.9 0.14 n.d. 0.23 100.4 82.0
APA-14new-NiOl-T2239.6 0.02 16.7 0.26 42.7 0.14 n.d. 0.23 99.6 82.0
APA-14new-NiOl-T2139.7 0.02 16.7 0.25 42.6 0.15 0.03 0.27 99.6 82.0
APA-14new-NiOl-T2239.6 0.02 16.8 0.26 42.8 0.13 n.d. 0.24 99.9 82.0
APA-14new-NiOl-T1740.3 0.03 16.8 0.26 43.0 0.14 n.d. 0.25 100.9 82.0
APA-14new-NiOl-T640.1 0.02 16.9 0.26 43.0 0.16 n.d. 0.24 100.8 82.0
APA-14new-NiOl-T240.3 0.01 16.9 0.26 43.0 0.15 n.d. 0.27 100.9 82.0
APA-14new-NiOl-T2139.7 0.02 16.8 0.22 42.7 0.14 0.03 0.27 100.0 81.9
APA-14new-NiOl-T2440.2 0.02 16.9 0.21 42.7 0.15 n.d. 0.23 100.4 81.9
APA-14new-NiOl-T840.2 0.02 16.9 0.24 42.7 0.16 n.d. 0.18 100.5 81.8
APA-14new-NiOl-T2340.2 0.02 16.9 0.21 42.7 0.13 n.d. 0.28 100.5 81.8
APA-14new-NiOl-T940.4 0.02 16.9 0.23 42.7 0.13 n.d. 0.25 100.6 81.8
APA-14new-NiOl-T1340.1 0.08 17.0 0.24 42.7 0.14 n.d. 0.25 100.5 81.7
APA-14new-NiOl-T1240.0 0.02 17.0 0.22 42.5 0.22 n.d. 0.22 100.2 81.7
APA-14new-NiOl-T840.1 0.02 17.1 0.25 42.8 0.16 n.d. 0.20 100.6 81.7
APA-14new-NiOl-T1640.0 0.01 17.1 0.24 42.7 0.16 n.d. 0.20 100.4 81.7
APA-14new-NiOl-T840.0 0.02 17.2 0.23 42.9 0.14 n.d. 0.15 100.7 81.7
APA-14new-NiOl-T1940.4 0.02 17.1 0.27 42.5 0.15 n.d. 0.21 100.6 81.6
APA-14new-NiOl-T2440.3 0.02 17.2 0.26 42.7 0.13 0.03 0.23 100.8 81.6
APA-14new-NiOl-T2440.0 0.02 17.2 0.22 42.6 0.15 0.03 0.26 100.5 81.6
APA-14new-NiOl-T840.1 0.02 17.2 0.27 42.5 0.15 n.d. 0.17 100.4 81.5
APA-14new-NiOl-T1940.5 0.02 17.2 0.25 42.4 0.17 n.d. 0.19 100.8 81.4
APA-14new-NiOl-T2440.0 0.01 17.3 0.23 42.5 0.14 n.d. 0.22 100.4 81.4
APA-14new-NiOl-T840.3 0.02 17.4 0.24 42.6 0.16 n.d. 0.20 100.8 81.4
APA-14new-NiOl-T840.1 0.01 17.4 0.25 42.3 0.16 0.03 0.16 100.5 81.3
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APA-14new-NiOl-T840.1 0.02 17.5 0.21 42.5 0.15 n.d. 0.20 100.7 81.3
APA-14new-NiOl-T840.0 0.02 17.4 0.20 42.4 0.17 n.d. 0.18 100.3 81.3
APA-14new-NiOl-T140.3 0.02 17.5 0.23 42.5 0.13 n.d. 0.26 100.9 81.2
APA-14new-NiOl-T2239.6 0.03 17.5 0.23 42.2 0.15 0.04 0.23 100.0 81.2
APA-14new-NiOl-T2040.3 0.01 17.6 0.28 42.4 0.16 n.d. 0.22 101.0 81.1
APA-14new-NiOl-T840.1 n.d. 17.8 0.24 42.2 0.15 n.d. 0.16 100.6 80.9
APA-14new-NiOl-T140.0 0.02 17.8 0.25 42.2 0.14 n.d. 0.24 100.6 80.9
APA-14new-NiOl-T739.8 0.03 17.8 0.23 42.0 0.14 n.d. 0.29 100.4 80.8
APA-14new-NiOl-T2439.8 0.02 17.9 0.22 41.9 0.15 n.d. 0.24 100.2 80.7
APA-14new-NiOl-T1139.9 0.01 18.0 0.26 42.1 0.15 n.d. 0.14 100.6 80.7
APA-14new-NiOl-T439.6 0.10 17.8 0.26 41.2 0.19 0.10 0.20 99.5 80.5
APA-14new-NiOl-T2439.8 0.01 18.2 0.25 41.7 0.13 0.04 0.26 100.4 80.3
APA-14new-NiOl-T1639.7 0.02 18.3 0.22 41.9 0.14 n.d. 0.17 100.4 80.3
APA-14new-NiOl-T840.1 0.02 18.3 0.26 41.9 0.15 n.d. 0.18 100.9 80.3
APA-14new-NiOl-T1839.9 0.02 18.2 0.23 41.7 0.13 n.d. 0.29 100.6 80.3
APA-14new-NiOl-T1140.0 0.02 18.5 0.27 41.9 0.15 n.d. 0.16 101.0 80.2
APA-14new-NiOl-T239.7 0.02 18.7 0.30 41.7 0.14 n.d. 0.22 100.8 79.9
APA-14new-NiOl-T1139.7 0.03 18.9 0.24 41.7 0.15 n.d. 0.13 100.8 79.8
APA-14new-NiOl-T1839.8 0.02 18.8 0.27 41.3 0.15 0.05 0.17 100.5 79.7
APA-14new-NiOl-T839.9 0.03 18.8 0.28 41.3 0.16 n.d. 0.22 100.8 79.6
APA-14new-NiOl-T1139.7 0.02 18.9 0.28 41.4 0.16 n.d. 0.13 100.6 79.6
APA-14new-NiOl-T1239.8 0.02 18.9 0.26 41.3 0.14 n.d. 0.24 100.7 79.5
APA-14new-NiOl-T1139.7 0.05 18.9 0.28 40.7 0.16 n.d. 0.13 100.1 79.3
APA-14new-NiOl-T1039.6 0.02 19.2 0.27 41.2 0.14 0.03 0.20 100.6 79.3
APA-14new-NiOl-T1940.0 0.06 19.2 0.29 41.0 0.16 n.d. 0.20 100.9 79.3
APA-14new-NiOl-T2139.3 0.02 19.1 0.29 40.9 0.16 n.d. 0.20 100.0 79.2
APA-14new-NiOl-T2239.1 0.01 19.1 0.27 40.8 0.15 n.d. 0.21 99.6 79.2
APA-14new-NiOl-T2440.0 n.d. 19.2 0.26 40.9 0.13 n.d. 0.21 100.8 79.2
APA-14new-NiOl-T2139.3 n.d. 19.2 0.25 40.9 0.13 n.d. 0.22 100.1 79.2
APA-14new-NiOl-T1239.9 0.02 19.3 0.28 41.1 0.16 n.d. 0.15 101.0 79.1
APA-14new-NiOl-T339.6 0.03 19.5 0.25 41.1 0.14 n.d. 0.27 100.8 79.0
APA-14new-NiOl-T1039.8 0.02 19.4 0.28 40.9 0.14 0.11 0.27 100.8 79.0
APA-14new-NiOl-T1139.5 0.02 19.5 0.29 40.7 0.18 n.d. 0.15 100.3 78.9
APA-14new-NiOl-T1439.7 0.07 19.6 0.28 41.0 0.15 n.d. 0.18 101.0 78.8
APA-14new-NiOl-T239.9 0.02 19.6 0.28 40.7 0.14 n.d. 0.16 100.8 78.7
APA-14new-NiOl-T1139.7 0.02 19.8 0.27 40.9 0.19 n.d. 0.14 101.0 78.7
APA-14new-NiOl-T1539.8 0.02 20.0 0.29 40.4 0.15 n.d. 0.20 100.8 78.3
APA-14new-NiOl-T1139.4 0.02 20.2 0.30 40.4 0.17 n.d. 0.11 100.6 78.1
APA-14new-NiOl-T1639.7 0.02 20.4 0.28 40.2 0.14 n.d. 0.18 101.0 77.9
APA-14new-NiOl-T1139.5 0.02 20.4 0.31 40.2 0.18 n.d. 0.10 100.7 77.9
APA-14new-NiOl-T1339.4 0.02 20.5 0.29 40.3 0.15 n.d. 0.20 100.8 77.8
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APA-14new-NiOl-T639.6 0.02 20.5 0.32 40.0 0.16 n.d. 0.19 100.8 77.7
APA-14new-NiOl-T239.7 0.01 20.5 0.29 40.0 0.18 n.d. 0.15 100.8 77.6
APA-14new-NiOl-T2439.6 0.02 20.7 0.30 39.6 0.13 n.d. 0.23 100.6 77.3
APA-14new-NiOl-T1139.2 0.01 20.9 0.27 39.7 0.15 n.d. 0.12 100.4 77.2
APA-14new-NiOl-T1539.3 0.02 20.9 0.33 39.7 0.15 n.d. 0.15 100.6 77.2
APA-14new-NiOl-T2238.7 n.d. 20.9 0.31 39.6 0.15 n.d. 0.17 99.9 77.1
APA-14new-NiOl-T839.5 n.d. 21.2 0.30 39.5 0.17 n.d. 0.16 100.8 76.9
APA-14new-NiOl-T2239.0 0.02 21.2 0.29 39.4 0.15 n.d. 0.19 100.4 76.8
APA-14new-NiOl-T2439.1 0.02 21.2 0.34 39.2 0.17 n.d. 0.22 100.4 76.7
APA-14new-NiOl-T1239.4 0.01 21.3 0.33 39.3 0.16 n.d. 0.17 100.7 76.7
APA-14new-NiOl-T2439.1 0.02 21.2 0.32 39.1 0.13 n.d. 0.20 100.1 76.7
APA-14new-NiOl-T139.1 0.02 21.7 0.30 39.1 0.15 n.d. 0.16 100.6 76.2
APA-14new-NiOl-T2439.5 0.02 21.6 0.35 38.9 0.15 n.d. 0.17 100.7 76.2
APA-14new-NiOl-T2139.2 0.02 21.7 0.31 38.9 0.15 n.d. 0.17 100.4 76.2
APA-14new-NiOl-T439.4 0.23 21.3 0.30 38.1 0.24 n.d. 0.20 99.8 76.1
APA-14new-NiOl-T1339.2 0.02 22.1 0.32 38.7 0.15 n.d. 0.17 100.7 75.7
APA-14new-NiOl-T1839.1 0.02 22.2 0.34 38.5 0.15 0.03 0.21 100.5 75.5
APA-14new-NiOl-T1639.9 0.33 22.1 0.31 37.0 0.26 n.d. 0.14 100.0 74.9
APA-14new-NiOl-T539.4 0.02 22.8 0.34 38.1 0.15 n.d. 0.20 101.0 74.9
APA-14new-NiOl-T2439.1 n.d. 23.0 0.32 37.9 0.15 n.d. 0.20 100.7 74.6
APA-14new-NiOl-T1039.1 0.01 23.1 0.35 37.7 0.18 n.d. 0.17 100.7 74.4
APA-14new-NiOl-T838.9 n.d. 23.4 0.34 37.7 0.15 n.d. 0.18 100.7 74.2
APA-14new-NiOl-T2439.0 0.01 23.6 0.39 37.6 0.15 n.d. 0.17 100.9 74.0
APA-14new-NiOl-T2438.8 0.01 23.6 0.37 37.6 0.18 n.d. 0.17 100.9 74.0
APA-14new-NiOl-T2338.8 0.02 23.6 0.33 37.3 0.18 n.d. 0.17 100.5 73.9
APA-14new-NiOl-T2438.7 n.d. 23.7 0.38 37.5 0.14 n.d. 0.16 100.6 73.8
APA-14new-NiOl-T1239.1 0.02 23.9 0.34 37.3 0.16 n.d. 0.14 100.9 73.5
APA-14new-NiOl-T638.7 0.02 24.3 0.39 37.0 0.20 0.03 0.13 100.8 73.1
APA-14new-NiOl-T1738.9 0.01 24.4 0.37 36.9 0.15 n.d. 0.14 100.9 72.9
APA-14new-NiOl-T138.8 0.01 24.4 0.40 36.7 0.17 n.d. 0.13 100.6 72.8
APA-14new-NiOl-T938.9 0.03 24.6 0.35 36.7 0.16 n.d. 0.19 100.8 72.7
APA-14new-NiOl-T1738.6 0.01 25.4 0.41 36.1 0.16 n.d. 0.11 100.8 71.7
APA-14new-NiOl-T938.7 0.01 25.5 0.40 35.8 0.18 n.d. 0.15 100.7 71.4
APA-14new-NiOl-T2237.9 0.02 26.5 0.40 35.0 0.15 n.d. 0.14 100.1 70.1
APA-14new-NiOl-T1838.4 0.03 26.6 0.40 34.7 0.17 0.05 0.15 100.4 69.9
APA-14new-NiOl-T738.2 0.02 26.9 0.39 34.9 0.21 n.d. 0.15 100.7 69.8
APA-14new-NiOl-T1138.0 0.03 27.0 0.43 34.8 0.23 n.d. 0.10 100.6 69.7
APA-14new-NiOl-T1638.0 0.02 27.8 0.43 34.0 0.19 n.d. 0.09 100.6 68.5
APA-14new-NiOl-T2238.1 0.15 27.5 0.43 33.1 0.23 n.d. 0.12 99.6 68.2
APA-14new-NiOl-T2037.3 0.02 29.1 0.47 33.3 0.18 n.d. 0.07 100.4 67.1
APA-14new-NiOl-T1737.9 0.02 29.1 0.45 33.1 0.27 n.d. 0.06 100.9 67.0
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APA-14new-NiOl-T2038.0 0.03 29.5 0.42 32.9 0.17 n.d. 0.07 101.0 66.6
TAN-48b-NiOl-T2-Mg40.5 0.03 13.0 0.22 45.5 0.14 0.05 0.38 99.8 86.2
TAN-48b-NiIOl-T240.7 0.02 13.1 0.23 45.4 0.14 0.03 0.34 99.9 86.1
TAN-48b-NiIOl-T240.5 0.02 13.1 0.23 45.3 0.14 0.06 0.38 99.7 86.0
TAN-48b-NiOl-T2-Mg40.7 0.03 13.2 0.17 45.5 0.15 0.08 0.37 100.2 86.0
TAN-48b-NiIOl-T240.4 0.03 13.2 0.17 45.3 0.14 0.04 0.36 99.6 86.0
TAN-48b-NiOl-T2-Mg40.3 0.02 13.2 0.21 45.4 0.14 0.04 0.36 99.7 86.0
TAN-48b-NiIOl-T239.7 0.02 13.2 0.20 45.3 0.14 0.05 0.38 99.1 86.0
TAN-48b-NiIOl-T240.7 0.02 13.1 0.19 45.1 0.14 0.04 0.37 99.7 86.0
TAN-48b-NiOl-T2-Mg40.5 0.02 13.2 0.17 45.4 0.14 n.d. 0.35 99.8 86.0
TAN-48b-NiOl-T2-Mg40.2 0.03 13.2 0.26 45.4 0.14 n.d. 0.40 99.8 86.0
TAN-48b-NiOl-T2-Mg40.5 0.02 13.2 0.21 45.3 0.15 0.11 0.36 99.8 85.9
TAN-48b-NiOl-T2-Mg40.5 0.03 13.2 0.22 45.3 0.14 0.04 0.36 99.8 85.9
TAN-48b-NiIOl-T240.0 0.02 13.3 0.17 45.4 0.14 0.05 0.36 99.5 85.9
TAN-48b-NiIOl-T240.6 0.02 13.2 0.18 45.2 0.15 n.d. 0.35 99.8 85.9
TAN-48b-NiIOl-T240.6 0.02 13.2 0.19 45.3 0.16 0.05 0.38 99.9 85.9
TAN-48b-NiIOl-T240.4 0.02 13.3 0.21 45.4 0.14 0.04 0.37 99.8 85.9
TAN-48b-NiIOl-T139.8 0.02 13.3 0.20 45.4 0.14 0.05 0.38 99.3 85.9
TAN-48b-NiIOl-T240.6 0.03 13.3 0.20 45.4 0.15 0.04 0.37 100.1 85.9
TAN-48b-NiOl-T2-Mg40.6 0.02 13.3 0.21 45.5 0.14 n.d. 0.39 100.1 85.9
TAN-48b-NiIOl-T240.5 0.02 13.4 0.17 45.5 0.14 0.04 0.36 100.1 85.9
TAN-48b-NiIOl-T240.4 0.03 13.3 0.19 45.2 0.14 0.04 0.38 99.7 85.8
TAN-48b-NiOl-T2-Mg40.6 0.02 13.3 0.14 45.4 0.14 0.05 0.37 100.0 85.8
TAN-48b-NiOl-T1-Mg40.6 0.03 13.3 0.28 45.3 0.13 n.d. 0.39 100.1 85.8
TAN-48b-NiOl-T2-Mg40.4 0.02 13.4 0.21 45.4 0.13 0.07 0.33 99.9 85.8
TAN-48b-NiIOl-T240.0 0.02 13.4 0.21 45.6 0.16 0.11 0.40 99.8 85.8
TAN-48b-NiOl-T2-Mg40.4 0.03 13.4 0.21 45.5 0.15 0.13 0.33 100.2 85.8
TAN-48b-NiIOl-T240.7 0.03 13.4 0.21 45.5 0.15 0.05 0.39 100.4 85.8
TAN-48b-NiOl-T2-Mg40.3 0.02 13.4 0.16 45.5 0.15 0.04 0.39 100.1 85.8
TAN-48b-NiOl-T2-Mg40.3 0.02 13.3 0.19 45.2 0.16 0.05 0.33 99.5 85.8
TAN-48b-NiOl-T2-Mg40.6 0.02 13.4 0.26 45.3 0.14 0.05 0.36 100.0 85.8
TAN-48b-NiIOl-T240.6 0.02 13.4 0.12 45.5 0.14 0.04 0.42 100.2 85.8
TAN-48b-NiIOl-T240.2 0.02 13.4 0.21 45.4 0.14 0.04 0.38 99.8 85.8
TAN-48b-NiOl-T2-Mg40.5 0.02 13.4 0.21 45.4 0.14 n.d. 0.37 100.1 85.8
TAN-48b-NiOl-T2-Mg40.7 0.02 13.4 0.20 45.4 0.15 0.04 0.34 100.3 85.8
TAN-48b-NiIOl-T139.8 0.02 13.3 0.21 45.1 0.14 0.06 0.36 99.0 85.8
TAN-48b-NiOl-T2-Mg40.4 0.03 13.4 0.14 45.4 0.14 0.04 0.36 99.9 85.8
TAN-48b-NiIOl-T240.1 0.02 13.5 0.14 45.5 0.15 n.d. 0.38 99.8 85.8
TAN-48b-NiIOl-T140.5 0.03 13.5 0.21 45.4 0.13 0.15 0.38 100.3 85.7
TAN-48b-NiOl-T2-Mg40.6 0.03 13.5 0.27 45.6 0.13 0.04 0.34 100.5 85.7
TAN-48b-NiIOl-T240.6 0.02 13.5 0.24 45.4 0.14 0.05 0.39 100.4 85.7
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TAN-48b-NiOl-T2-Mg40.6 0.01 13.5 0.17 45.6 0.15 n.d. 0.39 100.5 85.7
TAN-48b-NiOl-T2-Mg40.6 0.02 13.5 0.17 45.3 0.16 0.05 0.35 100.2 85.7
TAN-48b-NiOl-T2-Mg40.4 0.01 13.5 0.13 45.3 0.14 0.05 0.37 99.9 85.7
TAN-48b-NiOl-T2-Mg40.4 0.02 13.5 0.13 45.5 0.14 n.d. 0.39 100.1 85.7
TAN-48b-NiOl-T1-Mg40.7 0.02 13.6 0.20 45.8 0.15 0.12 0.38 100.9 85.7
TAN-48b-NiIOl-T240.4 0.02 13.4 0.18 45.2 0.15 n.d. 0.36 99.7 85.7
TAN-48b-NiIOl-T240.1 0.02 13.6 0.28 45.7 0.14 0.07 0.39 100.3 85.7
TAN-48b-NiOl-T2-Mg40.5 0.02 13.5 0.28 45.4 0.15 0.04 0.36 100.2 85.7
TAN-48b-NiOl-T1-Mg40.7 0.02 13.5 0.15 45.3 0.14 0.09 0.37 100.3 85.7
TAN-48b-NiOl-T3-Mg41.3 0.03 13.4 0.17 45.0 0.15 0.08 0.35 100.4 85.7
TAN-48b-NiIOl-T140.3 0.02 13.5 0.28 45.2 0.14 0.04 0.36 99.8 85.7
TAN-48b-NiOl-T2-Mg40.7 0.02 13.6 0.16 45.4 0.15 0.03 0.35 100.4 85.6
TAN-48b-NiOl-T2-Mg40.5 0.02 13.5 0.21 45.2 0.14 0.05 0.35 100.0 85.6
TAN-48b-NiOl-T2-Mg40.5 0.02 13.5 0.17 45.2 0.15 0.05 0.38 100.0 85.6
TAN-48b-NiIOl-T140.0 0.02 13.5 0.19 45.2 0.13 0.08 0.36 99.5 85.6
TAN-48b-NiOl-T2-Mg40.8 0.02 13.6 0.20 45.4 0.15 n.d. 0.39 100.6 85.6
TAN-48b-NiIOl-T140.4 0.03 13.4 0.17 44.9 0.14 0.12 0.36 99.6 85.6
TAN-48b-NiOl-T2-Mg40.4 0.03 13.6 0.20 45.3 0.15 0.05 0.36 100.0 85.6
TAN-48b-NiOl-T3-Mg41.2 0.03 13.5 0.22 45.0 0.13 n.d. 0.39 100.5 85.6
TAN-48b-NiOl-T1-Mg40.7 0.02 13.6 0.23 45.5 0.15 0.05 0.37 100.6 85.6
TAN-48b-NiIOl-T240.5 0.03 13.6 0.17 45.5 0.14 0.04 0.40 100.4 85.6
TAN-48b-NiIOl-T140.3 0.02 13.6 0.22 45.3 0.15 0.09 0.35 100.0 85.6
TAN-48b-NiOl-T3-Mg41.3 0.03 13.5 0.20 45.0 0.15 n.d. 0.37 100.5 85.6
TAN-48b-NiOl-T2-Mg40.5 0.02 13.6 0.21 45.3 0.15 0.04 0.36 100.2 85.6
TAN-48b-NiOl-T3-Mg41.5 0.03 13.5 0.19 44.9 0.13 0.03 0.36 100.6 85.6
TAN-48b-NiOl-T1-Mg41.1 0.03 13.7 0.16 45.3 0.14 0.15 0.36 100.9 85.5
TAN-48b-NiOl-T2-Mg40.5 0.03 13.7 0.18 45.4 0.15 0.04 0.36 100.3 85.5
TAN-48b-NiOl-T1-Mg40.6 0.03 13.6 0.18 45.1 0.16 n.d. 0.39 100.2 85.5
TAN-48b-NiOl-T1-Mg40.7 0.03 13.7 0.19 45.2 0.14 0.07 0.34 100.4 85.5
TAN-48b-NiIOl-T139.9 0.04 13.6 0.20 45.1 0.16 0.03 0.36 99.4 85.5
TAN-48b-NiOl-T1-Mg40.5 0.03 13.6 0.19 45.0 0.13 0.05 0.38 99.9 85.5
TAN-48b-NiIOl-T139.8 0.02 13.7 0.19 45.2 0.15 0.05 0.37 99.4 85.5
TAN-48b-NiOl-T3-Mg41.2 0.01 13.6 0.25 44.9 0.12 n.d. 0.38 100.6 85.5
TAN-48b-NiOl-T1-Mg40.6 0.03 13.8 0.25 45.3 0.14 0.06 0.33 100.5 85.5
TAN-48b-NiOl-T1-Mg40.6 0.02 13.7 0.19 45.2 0.14 0.04 0.35 100.3 85.5
TAN-48b-NiIOl-T340.1 0.02 13.7 0.16 45.1 0.15 0.06 0.31 99.6 85.4
TAN-48b-NiOl-T1-Mg40.8 0.03 13.7 0.17 45.3 0.15 0.09 0.32 100.6 85.4
TAN-48b-NiOl-T1-Mg40.5 0.03 13.7 0.16 45.0 0.13 0.12 0.34 100.0 85.4
TAN-48b-NiIOl-T240.4 0.03 13.7 0.19 45.1 0.14 0.05 0.34 100.0 85.4
TAN-48b-NiOl-T2-Mg40.0 0.06 14.0 0.16 46.2 0.16 0.04 0.33 101.0 85.4
TAN-48b-NiIOl-T339.9 0.02 13.7 0.21 45.1 0.16 0.04 0.35 99.5 85.4
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TAN-48b-NiOl-T1-Mg40.4 0.05 13.8 0.26 45.4 0.15 0.04 0.38 100.4 85.4
TAN-48b-NiOl-T3-Mg41.4 0.03 13.7 0.12 45.0 0.14 0.04 0.37 100.8 85.4
TAN-48b-NiOl-T1-Mg40.6 0.02 13.8 0.16 45.2 0.15 0.06 0.36 100.3 85.4
TAN-48b-NiOl-T1-Mg40.5 0.02 13.8 0.21 45.3 0.13 n.d. 0.35 100.4 85.4
TAN-48b-NiOl-T1-Mg40.5 n.d. 13.8 0.22 45.2 0.15 0.05 0.40 100.4 85.4
TAN-48b-NiIOl-T140.5 0.02 13.7 0.16 45.0 0.14 n.d. 0.35 99.9 85.4
TAN-48b-NiOl-T3-Mg41.1 0.03 13.6 0.18 44.6 0.13 0.04 0.35 100.0 85.4
TAN-48b-NiIOl-T341.0 0.02 13.8 0.17 45.1 0.14 n.d. 0.33 100.5 85.4
TAN-48b-NiOl-T2-Mg40.4 0.02 13.9 0.23 45.4 0.14 0.03 0.36 100.5 85.4
TAN-48b-NiIOl-T240.5 0.03 13.8 0.16 45.1 0.13 0.03 0.34 100.1 85.4
TAN-48b-NiIOl-T140.4 0.02 13.8 0.16 45.0 0.14 n.d. 0.33 99.8 85.3
TAN-48b-NiIOl-T240.7 0.02 13.7 0.23 44.8 0.13 n.d. 0.37 99.9 85.3
TAN-48b-NiOl-T3-Mg41.1 0.03 13.7 0.19 44.7 0.14 0.08 0.39 100.3 85.3
TAN-48b-NiIOl-T1240.0 0.02 13.7 0.15 44.9 0.14 n.d. 0.29 99.3 85.3
TAN-48b-NiOl-T1-Mg40.9 0.02 13.8 0.15 45.1 0.13 0.05 0.36 100.6 85.3
TAN-48b-NiOl-T2-Mg40.5 0.02 13.8 0.30 45.2 0.13 n.d. 0.34 100.4 85.3
TAN-48b-NiIOl-T1240.9 0.03 13.8 0.21 45.1 0.14 0.03 0.31 100.6 85.3
TAN-48b-NiOl-T3-Mg41.2 0.02 13.8 0.21 44.9 0.13 0.05 0.38 100.6 85.3
TAN-48b-NiOl-T3-Mg41.2 0.03 13.7 0.19 44.6 0.13 0.04 0.39 100.3 85.3
TAN-48b-NiIOl-T140.5 0.02 13.8 0.25 44.8 0.15 n.d. 0.30 99.8 85.3
TAN-48b-NiOl-T1-Mg40.6 0.02 14.0 0.19 45.3 0.15 0.06 0.34 100.7 85.3
TAN-48b-NiOl-T3-Mg41.2 0.02 13.8 0.19 44.9 0.15 0.09 0.35 100.8 85.3
TAN-48b-NiOl-T2-Mg40.3 0.02 13.8 0.19 44.9 0.15 0.09 0.35 99.9 85.3
TAN-48b-NiOl-T2-Mg40.4 0.02 14.0 0.20 45.3 0.14 0.03 0.31 100.4 85.2
TAN-48b-NiIOl-T1240.2 0.03 13.9 0.24 44.8 0.14 0.04 0.30 99.6 85.2
TAN-48b-NiIOl-T1240.3 0.02 13.8 0.18 44.6 0.15 n.d. 0.31 99.4 85.2
TAN-48b-NiIOl-T340.0 0.02 13.9 0.20 45.0 0.13 n.d. 0.33 99.7 85.2
TAN-48b-NiIOl-T1440.0 0.03 14.2 0.21 46.0 0.14 0.04 0.31 100.9 85.2
TAN-48b-NiOl-T3-Mg41.3 0.02 13.8 0.22 44.5 0.15 n.d. 0.37 100.4 85.2
TAN-48b-NiOl-T3-Mg41.2 0.03 13.8 0.18 44.5 0.13 n.d. 0.34 100.2 85.2
TAN-48b-NiOl-T12-Mg40.5 0.02 13.9 0.24 45.0 0.15 n.d. 0.30 100.1 85.2
TAN-48b-NiIOl-T1439.8 0.02 13.9 0.21 45.0 0.14 0.05 0.34 99.5 85.2
TAN-48b-NiIOl-T1440.0 0.02 13.9 0.24 44.9 0.14 0.05 0.37 99.7 85.2
TAN-48b-NiIOl-T139.7 0.02 13.9 0.19 44.7 0.16 n.d. 0.30 99.0 85.2
TAN-48b-NiOl-T12-Mg40.6 0.02 14.0 0.26 45.0 0.15 0.04 0.28 100.3 85.2
TAN-48b-NiOl-T1-Mg40.4 0.02 14.0 0.20 45.2 0.16 0.05 0.34 100.5 85.2
TAN-48b-NiIOl-T140.5 0.02 13.9 0.27 44.9 0.15 0.04 0.33 100.1 85.2
TAN-48b-NiIOl-T1240.1 0.03 13.9 0.19 44.7 0.14 n.d. 0.28 99.3 85.1
TAN-48b-NiIOl-T339.7 0.03 14.1 0.22 45.3 0.16 0.05 0.33 99.9 85.1
TAN-48b-NiOl-T3-Mg41.1 0.03 13.8 0.17 44.4 0.16 0.25 0.37 100.2 85.1
TAN-48b-NiIOl-T239.7 0.02 14.1 0.20 45.2 0.15 0.04 0.30 99.7 85.1
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TAN-48b-NiIOl-T1240.0 0.02 14.0 0.25 44.8 0.14 n.d. 0.32 99.6 85.1
TAN-48b-NiOl-T2-Mg40.4 0.02 14.1 0.25 45.2 0.15 n.d. 0.34 100.4 85.1
TAN-48b-NiOl-T3-Mg41.5 0.03 14.0 0.19 44.8 0.12 0.04 0.34 101.0 85.1
TAN-48b-NiOl-T1-Mg40.7 0.03 14.0 0.17 45.1 0.14 n.d. 0.34 100.5 85.1
TAN-48b-NiOl-T12-Mg40.5 0.02 14.0 0.21 45.0 0.15 0.05 0.31 100.2 85.1
TAN-48b-NiIOl-T340.1 0.02 13.9 0.24 44.6 0.15 0.09 0.35 99.6 85.1
TAN-48b-NiIOl-T1240.2 0.02 14.0 0.20 44.8 0.15 n.d. 0.30 99.7 85.1
TAN-48b-NiOl-T12-Mg40.6 0.01 14.0 0.21 44.9 0.14 n.d. 0.29 100.2 85.1
TAN-48b-NiIOl-T339.9 0.03 14.0 0.26 44.9 0.13 0.04 0.37 99.6 85.1
TAN-48b-NiIOl-T1440.0 0.02 14.0 0.13 44.8 0.14 n.d. 0.38 99.4 85.1
TAN-48b-NiOl-T3-Mg41.3 0.02 14.0 0.17 44.8 0.15 0.04 0.38 100.8 85.1
TAN-48b-NiOl-T12-Mg40.6 0.03 14.0 0.18 44.9 0.15 0.05 0.31 100.2 85.1
TAN-48b-NiIOl-T139.7 0.03 14.0 0.15 44.9 0.15 0.03 0.30 99.2 85.1
TAN-48b-NiOl-T12-Mg40.5 0.03 14.0 0.24 44.8 0.15 n.d. 0.29 100.1 85.1
TAN-48b-NiOl-T12-Mg40.5 0.02 14.1 0.29 45.0 0.14 n.d. 0.30 100.4 85.1
TAN-48b-NiIOl-T139.9 0.02 14.1 0.21 45.1 0.14 0.04 0.36 99.9 85.1
TAN-48b-NiIOl-T539.7 0.03 14.1 0.27 45.0 0.16 0.08 0.31 99.6 85.1
TAN-48b-NiOl-T2-Mg40.5 0.02 14.1 0.25 44.9 0.14 0.04 0.28 100.2 85.1
TAN-48b-NiOl-T12-Mg40.6 0.02 14.0 0.26 44.8 0.16 n.d. 0.32 100.3 85.1
TAN-48b-NiIOl-T539.7 0.03 14.0 0.21 44.8 0.15 0.04 0.31 99.3 85.1
TAN-48b-NiIOl-T340.2 0.02 14.0 0.23 44.7 0.15 n.d. 0.33 99.6 85.0
TAN-48b-NiOl-T3-Mg41.4 0.02 13.9 0.22 44.5 0.14 0.06 0.36 100.6 85.0
TAN-48b-NiOl-T12-Mg40.6 0.03 14.0 0.22 44.7 0.17 0.03 0.35 100.1 85.0
TAN-48b-NiOl-T12-Mg40.6 0.02 14.1 0.24 45.0 0.16 0.03 0.33 100.6 85.0
TAN-48b-NiOl-T12-Mg40.7 0.02 14.1 0.18 44.9 0.16 n.d. 0.28 100.3 85.0
TAN-48b-NiIOl-T340.1 0.02 14.1 0.25 44.8 0.13 n.d. 0.35 99.7 85.0
TAN-48b-NiIOl-T340.1 0.02 14.2 0.20 45.1 0.13 n.d. 0.35 100.2 85.0
TAN-48b-NiOl-T3-Mg41.2 0.02 14.0 0.24 44.6 0.15 n.d. 0.34 100.6 85.0
TAN-48b-NiOl-T1-Mg40.7 0.02 14.2 0.24 45.2 0.13 0.03 0.31 100.8 85.0
TAN-48b-NiIOl-T140.2 0.02 14.0 0.21 44.5 0.15 0.07 0.30 99.4 85.0
TAN-48b-NiOl-T12-Mg40.6 0.02 14.1 0.22 44.8 0.14 n.d. 0.34 100.3 85.0
TAN-48b-NiIOl-T1240.0 0.02 14.1 0.14 44.5 0.14 0.05 0.29 99.2 85.0
TAN-48b-NiIOl-T139.8 0.02 14.1 0.14 44.8 0.15 n.d. 0.32 99.3 84.9
TAN-48b-NiIOl-T1439.8 0.03 14.2 0.17 44.9 0.14 0.04 0.37 99.6 84.9
TAN-48b-NiIOl-T1439.8 0.03 14.2 0.20 44.7 0.14 0.04 0.40 99.6 84.9
TAN-48b-NiIOl-T1240.4 0.01 14.2 0.23 44.8 0.15 n.d. 0.30 100.1 84.9
TAN-48b-NiIOl-T539.7 0.03 14.3 0.25 45.0 0.14 0.05 0.29 99.8 84.9
TAN-48b-NiOl-T12-Mg40.7 0.01 14.2 0.17 44.8 0.16 0.06 0.30 100.5 84.9
TAN-48b-NiIOl-T1240.0 0.02 14.2 0.15 44.9 0.14 0.04 0.30 99.8 84.9
TAN-48b-NiIOl-T539.9 0.02 14.2 0.21 44.6 0.15 n.d. 0.28 99.4 84.9
TAN-48b-NiIOl-T340.1 0.02 14.4 0.15 45.3 0.15 0.09 0.28 100.4 84.9
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TAN-48b-NiOl-T3-Mg41.1 0.03 14.1 0.22 44.5 0.15 0.06 0.34 100.6 84.9
TAN-48b-NiIOl-T1439.9 0.02 14.2 0.28 44.8 0.15 0.04 0.32 99.6 84.9
TAN-48b-NiOl-T12-Mg40.4 n.d. 14.2 0.19 44.8 0.15 n.d. 0.34 100.1 84.9
TAN-48b-NiOl-T3-Mg40.9 0.03 14.1 0.19 44.2 0.14 0.06 0.35 99.9 84.9
TAN-48b-NiIOl-T1240.2 0.03 14.3 0.19 44.8 0.15 0.04 0.31 100.0 84.8
TAN-48b-NiIOl-T140.0 0.01 14.3 0.21 44.7 0.16 0.03 0.28 99.7 84.8
TAN-48b-NiIOl-T539.9 0.02 14.2 0.20 44.7 0.15 n.d. 0.32 99.5 84.8
TAN-48b-NiOl-T3-Mg41.3 0.03 14.2 0.28 44.5 0.15 0.04 0.35 100.7 84.8
TAN-48b-NiIOl-T1439.9 0.02 14.2 0.24 44.4 0.14 n.d. 0.34 99.2 84.8
TAN-48b-NiOl-T2-Mg40.1 0.02 14.3 0.11 44.7 0.16 0.15 0.29 99.7 84.8
TAN-48b-NiIOl-T340.0 0.02 14.3 0.20 44.8 0.14 0.04 0.34 99.9 84.8
TAN-48b-NiOl-T12-Mg40.5 0.02 14.3 0.28 44.9 0.15 n.d. 0.32 100.5 84.8
TAN-48b-NiOl-T3-Mg41.3 0.02 14.2 0.21 44.6 0.14 0.04 0.34 100.8 84.8
TAN-48b-NiOl-T12-Mg40.7 0.02 14.4 0.20 44.9 0.16 n.d. 0.31 100.6 84.8
TAN-48b-NiIOl-T240.2 0.02 14.4 0.23 44.9 0.15 n.d. 0.31 100.2 84.8
TAN-48b-NiIOl-T240.3 0.02 14.3 0.17 44.7 0.15 0.11 0.31 100.0 84.8
TAN-48b-NiIOl-T1240.1 0.02 14.4 0.20 44.9 0.14 0.03 0.30 100.0 84.7
TAN-48b-NiIOl-T1439.8 0.02 14.4 0.20 44.9 0.16 n.d. 0.36 99.8 84.7
TAN-48b-NiIOl-T139.8 0.03 14.4 0.22 44.7 0.13 n.d. 0.33 99.6 84.7
TAN-48b-NiIOl-T539.6 0.02 14.3 0.20 44.5 0.14 0.05 0.28 99.0 84.7
TAN-48b-NiIOl-T139.8 0.02 14.4 0.25 44.7 0.15 n.d. 0.29 99.7 84.7
TAN-48b-NiIOl-T1240.0 0.02 14.4 0.19 44.6 0.14 n.d. 0.28 99.6 84.7
TAN-48b-NiIOl-T539.7 0.01 14.4 0.25 44.6 0.15 0.04 0.27 99.4 84.7
TAN-48b-NiOl-T12-Mg38.9 0.03 14.5 0.23 44.9 0.18 n.d. 0.29 99.0 84.7
TAN-48b-NiIOl-T1440.0 0.02 14.4 0.21 44.6 0.16 n.d. 0.35 99.8 84.7
TAN-48b-NiIOl-T940.0 0.02 14.4 0.21 44.5 0.15 0.09 0.27 99.6 84.7
TAN-48b-NiOl-T3-Mg41.2 0.02 14.3 0.23 44.3 0.14 n.d. 0.33 100.5 84.7
TAN-48b-NiOl-T2-Mg40.3 0.02 14.5 0.19 44.8 0.15 0.09 0.30 100.4 84.7
TAN-48b-NiOl-T3-Mg41.1 0.02 14.3 0.17 44.2 0.15 n.d. 0.33 100.3 84.7
TAN-48b-NiIOl-T240.7 0.02 14.3 0.27 44.3 0.14 n.d. 0.29 100.0 84.6
TAN-48b-NiIOl-T540.2 0.02 14.4 0.21 44.4 0.16 n.d. 0.30 99.7 84.6
TAN-48b-NiOl-T12-Mg40.7 0.03 14.5 0.26 44.6 0.16 n.d. 0.26 100.5 84.6
TAN-48b-NiOl-T12-Mg40.6 0.02 14.5 0.22 44.8 0.15 n.d. 0.31 100.6 84.6
TAN-48b-NiIOl-T939.9 0.03 14.5 0.17 44.6 0.14 n.d. 0.26 99.6 84.6
TAN-48b-NiIOl-T939.8 0.02 14.5 0.22 44.6 0.16 0.04 0.29 99.6 84.6
TAN-48b-NiIOl-T340.0 0.02 14.5 0.22 44.6 0.15 0.07 0.28 99.9 84.6
TAN-48b-NiIOl-T639.4 0.02 14.5 0.13 44.5 0.15 n.d. 0.31 99.0 84.6
TAN-48b-NiOl-T3-Mg41.3 0.02 14.4 0.23 44.1 0.15 0.04 0.36 100.6 84.6
TAN-48b-NiIOl-T1240.1 0.04 14.4 0.23 44.3 0.17 n.d. 0.28 99.6 84.6
TAN-48b-NiIOl-T239.7 0.02 14.5 0.21 44.5 0.15 0.10 0.28 99.4 84.5
TAN-48b-NiOl-T3-Mg41.5 0.02 14.5 0.26 44.4 0.16 n.d. 0.29 101.0 84.5
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TAN-48b-NiIOl-T939.8 0.01 14.5 0.23 44.4 0.16 0.06 0.25 99.4 84.5
TAN-48b-NiIOl-T939.6 0.02 14.5 0.22 44.5 0.15 0.03 0.25 99.3 84.5
TAN-48b-NiIOl-T939.9 0.02 14.6 0.22 44.8 0.15 0.05 0.28 100.0 84.5
TAN-48b-NiIOl-T140.2 0.02 14.5 0.21 44.2 0.15 0.21 0.27 99.8 84.5
TAN-48b-NiIOl-T939.7 0.03 14.6 0.23 44.6 0.16 0.04 0.24 99.6 84.5
TAN-48b-NiIOl-T939.8 0.02 14.6 0.21 44.5 0.15 0.05 0.25 99.6 84.4
TAN-48b-NiOl-T3-Mg40.9 0.03 14.5 0.23 44.0 0.13 n.d. 0.32 100.2 84.4
TAN-48b-NiIOl-T639.4 0.01 14.6 0.14 44.3 0.13 0.04 0.28 99.0 84.4
TAN-48b-NiIOl-T1240.1 0.02 14.6 0.26 44.4 0.16 0.04 0.28 100.0 84.4
TAN-48b-NiIOl-T1439.9 0.03 14.7 0.24 44.6 0.15 0.03 0.30 100.0 84.4
TAN-48b-NiOl-T3-Mg41.0 0.03 14.4 0.28 43.8 0.15 n.d. 0.27 100.0 84.4
TAN-48b-NiIOl-T939.8 0.02 14.7 0.16 44.6 0.15 0.03 0.28 99.7 84.4
TAN-48b-NiIOl-T539.9 0.02 14.6 0.20 44.1 0.14 0.03 0.25 99.2 84.4
TAN-48b-NiIOl-T1439.9 0.02 14.6 0.22 44.3 0.14 0.04 0.31 99.6 84.3
TAN-48b-NiOl-T3-Mg41.3 0.02 14.6 0.29 44.1 0.15 0.04 0.29 100.7 84.3
TAN-48b-NiIOl-T639.6 0.01 14.7 0.26 44.4 0.13 n.d. 0.31 99.4 84.3
TAN-48b-NiIOl-T1440.1 0.03 14.8 0.19 44.5 0.15 0.04 0.27 100.0 84.3
TAN-48b-NiOl-T12-Mg40.2 0.02 14.8 0.26 44.5 0.16 0.05 0.28 100.3 84.3
TAN-48b-NiIOl-T1240.3 0.02 14.6 0.19 44.0 0.15 0.04 0.28 99.6 84.3
TAN-48b-NiIOl-T539.5 0.03 14.8 0.25 44.5 0.16 n.d. 0.26 99.6 84.3
TAN-48b-NiIOl-T340.0 0.02 15.0 0.23 45.0 0.15 0.08 0.27 100.7 84.3
TAN-48b-NiIOl-T1740.1 0.02 14.6 0.17 44.0 0.16 0.04 0.27 99.4 84.3
TAN-48b-NiIOl-T840.1 0.02 14.8 0.22 44.4 0.16 n.d. 0.24 100.0 84.3
TAN-48b-NiIOl-T840.5 0.03 14.9 0.26 44.7 0.16 n.d. 0.24 100.8 84.3
TAN-48b-NiIOl-T639.5 0.02 14.7 0.26 44.2 0.15 n.d. 0.32 99.1 84.2
TAN-48b-NiIOl-T939.9 0.02 14.8 0.25 44.5 0.17 0.03 0.28 100.0 84.2
TAN-48b-NiIOl-T539.4 0.02 14.9 0.22 44.8 0.16 n.d. 0.24 99.8 84.2
TAN-48b-NiIOl-T339.9 0.02 14.8 0.24 44.2 0.15 0.03 0.32 99.6 84.2
TAN-48b-NiIOl-T840.2 0.02 14.9 0.13 44.5 0.16 0.03 0.24 100.1 84.2
TAN-48b-NiOl-T2-Mg39.5 0.37 14.7 0.21 43.7 0.19 0.46 0.25 99.3 84.1
TAN-48b-NiIOl-T539.3 0.02 14.9 0.16 44.3 0.16 n.d. 0.25 99.2 84.1
TAN-48b-NiIOl-T1739.4 0.04 14.8 0.26 44.1 0.16 0.04 0.25 99.1 84.1
TAN-48b-NiIOl-T1439.7 0.02 14.8 0.23 43.8 0.14 0.04 0.34 99.0 84.1
TAN-48b-NiIOl-T639.4 0.02 14.9 0.18 44.0 0.16 0.05 0.24 99.0 84.0
TAN-48b-NiIOl-T1539.7 0.03 14.9 0.20 43.9 0.15 n.d. 0.24 99.2 84.0
TAN-48b-NiOl-T2-Mg40.0 0.02 15.1 0.28 44.3 0.15 0.19 0.25 100.3 84.0
TAN-48b-NiIOl-T639.5 0.02 15.0 0.26 44.0 0.16 n.d. 0.25 99.2 83.9
TAN-48b-NiOl-T3-Mg41.2 0.02 15.0 0.19 43.7 0.15 0.03 0.24 100.5 83.9
TAN-48b-NiIOl-T1539.8 0.02 15.1 0.24 44.0 0.16 n.d. 0.20 99.5 83.9
TAN-48b-NiIOl-T1240.2 0.03 15.2 0.25 44.3 0.17 0.04 0.23 100.5 83.9
TAN-48b-NiIOl-T140.2 0.01 15.1 0.16 44.0 0.16 n.d. 0.28 100.0 83.9
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TAN-48b-NiIOl-T1439.7 0.02 15.2 0.23 44.2 0.14 0.07 0.35 99.9 83.8
TAN-48b-NiIOl-T239.5 0.03 15.2 0.15 44.2 0.16 0.08 0.25 99.5 83.8
TAN-48b-NiOl-T3-Mg41.1 0.02 15.0 0.15 43.6 0.16 0.04 0.25 100.3 83.8
TAN-48b-NiIOl-T539.5 0.02 15.3 0.19 44.2 0.16 n.d. 0.21 99.5 83.8
TAN-48b-NiIOl-T1139.8 0.02 15.2 0.21 44.0 0.16 n.d. 0.21 99.6 83.8
TAN-48b-NiIOl-T539.6 0.01 15.3 0.20 44.1 0.16 n.d. 0.22 99.6 83.8
TAN-48b-NiIOl-T640.1 0.02 15.2 0.23 43.8 0.15 n.d. 0.22 99.7 83.7
TAN-48b-NiIOl-T1139.8 0.02 15.2 0.22 43.9 0.16 n.d. 0.22 99.5 83.7
TAN-48b-NiIOl-T1539.6 0.02 15.2 0.22 43.9 0.16 n.d. 0.26 99.5 83.7
TAN-48b-NiIOl-T1539.7 0.02 15.2 0.24 43.8 0.15 n.d. 0.21 99.3 83.7
TAN-48b-NiIOl-T539.4 0.02 15.2 0.18 43.9 0.15 n.d. 0.21 99.1 83.7
TAN-48b-NiIOl-T1539.7 0.02 15.2 0.21 43.7 0.17 n.d. 0.24 99.3 83.7
TAN-48b-NiIOl-T939.8 0.02 15.4 0.20 44.1 0.16 n.d. 0.21 99.9 83.7
TAN-48b-NiIOl-T1139.9 0.02 15.3 0.28 43.8 0.16 n.d. 0.23 99.7 83.6
TAN-48b-NiIOl-T1240.0 0.03 15.3 0.26 43.7 0.16 0.03 0.22 99.7 83.6
TAN-48b-NiIOl-T1339.8 0.02 15.3 0.25 43.6 0.15 n.d. 0.23 99.3 83.6
TAN-48b-NiIOl-T1739.8 0.02 15.2 0.25 43.4 0.16 n.d. 0.20 99.0 83.6
TAN-48b-NiIOl-T240.6 0.02 15.2 0.21 43.4 0.17 n.d. 0.21 99.9 83.6
TAN-48b-NiIOl-T1240.1 0.02 15.4 0.23 43.9 0.16 n.d. 0.26 100.0 83.5
TAN-48b-NiIOl-T1539.8 0.02 15.4 0.29 43.7 0.15 n.d. 0.19 99.5 83.5
TAN-48b-NiIOl-T1139.7 0.02 15.4 0.19 43.8 0.15 0.03 0.24 99.6 83.5
TAN-48b-NiIOl-T840.2 0.03 15.6 0.24 44.2 0.17 n.d. 0.24 100.7 83.5
TAN-48b-NiIOl-T939.7 0.02 15.5 0.22 44.0 0.16 0.08 0.27 99.9 83.5
TAN-48b-NiIOl-T139.7 0.03 15.4 0.17 43.8 0.17 n.d. 0.17 99.5 83.5
TAN-48b-NiOl-T2-Mg39.8 0.02 15.4 0.17 43.8 0.16 0.07 0.21 99.7 83.5
TAN-48b-NiIOl-T1839.9 0.02 15.5 0.31 43.8 0.16 n.d. 0.21 99.9 83.5
TAN-48b-NiIOl-T639.3 0.02 15.5 0.30 43.6 0.16 0.04 0.26 99.2 83.4
TAN-48b-NiIOl-T539.5 0.02 15.6 0.27 43.9 0.15 n.d. 0.20 99.7 83.4
TAN-48b-NiIOl-T1240.1 0.03 15.5 0.19 43.7 0.16 0.03 0.21 100.0 83.4
TAN-48b-NiIOl-T739.5 0.02 15.6 0.27 43.8 0.16 0.04 0.21 99.6 83.4
TAN-48b-NiIOl-T1839.8 0.02 15.6 0.22 43.7 0.15 n.d. 0.18 99.7 83.4
TAN-48b-NiIOl-T1440.0 0.02 15.4 0.19 43.3 0.16 n.d. 0.28 99.3 83.3
TAN-48b-NiIOl-T1039.9 0.02 15.6 0.20 43.7 0.16 n.d. 0.18 99.7 83.3
TAN-48b-NiIOl-T1039.7 0.02 15.5 0.22 43.5 0.16 0.03 0.21 99.3 83.3
TAN-48b-NiIOl-T1039.8 0.02 15.6 0.24 43.7 0.16 0.04 0.20 99.8 83.3
TAN-48b-NiIOl-T939.9 0.02 15.6 0.22 43.7 0.18 n.d. 0.23 99.8 83.3
TAN-48b-NiIOl-T739.6 0.02 15.6 0.28 43.6 0.16 n.d. 0.22 99.6 83.3
TAN-48b-NiIOl-T1539.7 0.01 15.7 0.23 43.7 0.15 n.d. 0.20 99.7 83.3
TAN-48b-NiIOl-T1839.9 0.02 15.7 0.23 43.7 0.16 n.d. 0.21 99.8 83.2
TAN-48b-NiIOl-T1239.6 0.02 15.5 0.29 43.3 0.17 n.d. 0.20 99.1 83.2
TAN-48b-NiIOl-T1839.6 0.02 15.7 0.28 43.8 0.15 n.d. 0.19 99.8 83.2
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TAN-48b-NiIOl-T140.2 0.02 15.7 0.22 43.6 0.18 n.d. 0.16 100.2 83.2
TAN-48b-NiIOl-T1039.9 0.02 15.7 0.22 43.7 0.16 0.03 0.17 99.8 83.2
TAN-48b-NiIOl-T1639.9 0.02 15.7 0.24 43.6 0.16 n.d. 0.16 99.8 83.2
TAN-48b-NiIOl-T840.1 0.02 15.7 0.24 43.5 0.16 n.d. 0.16 99.9 83.2
TAN-48b-NiIOl-T1240.0 0.02 15.6 0.28 43.3 0.18 n.d. 0.22 99.6 83.2
TAN-48b-NiIOl-T1339.7 0.02 15.8 0.23 43.8 0.16 n.d. 0.20 99.9 83.2
TAN-48b-NiIOl-T639.4 0.03 15.7 0.27 43.4 0.14 n.d. 0.26 99.2 83.1
TAN-48b-NiIOl-T239.5 0.02 15.8 0.22 43.6 0.16 n.d. 0.20 99.5 83.1
TAN-48b-NiIOl-T1640.0 0.02 15.8 0.33 43.5 0.16 n.d. 0.19 100.0 83.1
TAN-48b-NiIOl-T1640.2 0.01 15.7 0.24 43.3 0.15 n.d. 0.19 99.8 83.1
TAN-48b-NiIOl-T439.4 0.13 15.7 0.25 43.2 0.17 0.19 0.21 99.2 83.1
TAN-48b-NiOl-T2-Mg39.8 0.01 15.8 0.20 43.6 0.16 0.03 0.20 99.8 83.1
TAN-48b-NiIOl-T1640.1 0.02 15.8 0.26 43.6 0.16 n.d. 0.19 100.1 83.1
TAN-48b-NiIOl-T1440.0 0.03 16.1 0.24 44.2 0.14 0.03 0.21 101.0 83.0
TAN-48b-NiIOl-T1839.6 0.01 15.9 0.21 43.6 0.17 n.d. 0.19 99.7 83.0
TAN-48b-NiIOl-T1640.2 0.02 16.0 0.21 43.8 0.15 n.d. 0.19 100.6 83.0
TAN-48b-NiIOl-T1039.9 0.02 15.9 0.29 43.7 0.15 n.d. 0.20 100.3 83.0
TAN-48b-NiIOl-T1839.8 0.02 15.9 0.19 43.6 0.16 n.d. 0.20 99.9 83.0
TAN-48b-NiIOl-T1839.8 0.02 15.9 0.24 43.6 0.15 n.d. 0.18 99.9 83.0
TAN-48b-NiIOl-T739.6 0.02 15.8 0.26 43.3 0.18 n.d. 0.15 99.4 83.0
TAN-48b-NiIOl-T1039.9 0.02 15.9 0.28 43.7 0.15 0.04 0.21 100.2 83.0
TAN-48b-NiIOl-T539.3 0.02 15.9 0.31 43.6 0.17 n.d. 0.21 99.6 83.0
TAN-48b-NiIOl-T739.4 0.02 15.9 0.28 43.4 0.18 n.d. 0.19 99.4 83.0
TAN-48b-NiIOl-T1539.6 0.02 16.0 0.19 43.6 0.16 n.d. 0.21 99.8 82.9
TAN-48b-NiIOl-T1239.8 0.02 15.9 0.29 43.3 0.17 n.d. 0.16 99.7 82.9
TAN-48b-NiIOl-T939.7 0.02 16.0 0.22 43.4 0.16 0.03 0.17 99.7 82.9
TAN-48b-NiIOl-T1039.6 0.02 15.9 0.32 43.3 0.17 n.d. 0.17 99.5 82.9
TAN-48b-NiIOl-T1240.0 0.02 15.9 0.28 43.3 0.18 n.d. 0.18 99.8 82.9
TAN-48b-NiIOl-T1839.8 0.01 16.2 0.20 43.9 0.15 n.d. 0.17 100.4 82.9
TAN-48b-NiIOl-T1039.3 0.05 16.0 0.27 43.4 0.20 n.d. 0.17 99.4 82.8
TAN-48b-NiIOl-T739.5 0.02 16.0 0.27 43.4 0.16 n.d. 0.18 99.5 82.8
TAN-48b-NiIOl-T1640.0 0.02 16.0 0.23 43.3 0.16 n.d. 0.17 99.9 82.8
TAN-48b-NiIOl-T1039.6 0.02 16.0 0.27 43.4 0.16 n.d. 0.15 99.7 82.8
TAN-48b-NiIOl-T1139.6 0.03 16.0 0.28 43.2 0.17 0.06 0.18 99.5 82.8
TAN-48b-NiIOl-T539.5 0.03 16.1 0.31 43.3 0.17 n.d. 0.17 99.6 82.8
TAN-48b-NiIOl-T1339.9 0.02 16.2 0.24 43.6 0.16 n.d. 0.22 100.4 82.7
TAN-48b-NiIOl-T1839.6 0.02 16.1 0.24 43.3 0.16 n.d. 0.16 99.7 82.7
TAN-48b-NiIOl-T339.7 0.02 16.1 0.22 43.2 0.16 0.04 0.18 99.6 82.7
TAN-48b-NiIOl-T1239.8 0.01 16.1 0.28 43.0 0.19 n.d. 0.14 99.5 82.6
TAN-48b-NiIOl-T1539.7 0.01 16.3 0.19 43.3 0.16 n.d. 0.18 99.8 82.6
TAN-48b-NiIOl-T1640.3 0.02 16.2 0.34 43.1 0.18 0.18 0.16 100.4 82.6
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TAN-48b-NiIOl-T1640.0 0.01 16.2 0.26 43.1 0.17 n.d. 0.16 99.9 82.6
TAN-48b-NiIOl-T1539.7 0.02 16.3 0.28 43.2 0.17 n.d. 0.21 99.9 82.5
TAN-48b-NiIOl-T1339.8 0.02 16.4 0.22 43.3 0.19 n.d. 0.15 100.0 82.5
TAN-48b-NiIOl-T1639.8 0.02 16.4 0.24 43.3 0.18 n.d. 0.18 100.1 82.4
TAN-48b-NiIOl-T639.9 0.02 16.4 0.32 43.0 0.16 n.d. 0.21 100.0 82.4
TAN-48b-NiIOl-T1839.7 0.02 16.4 0.31 43.2 0.18 n.d. 0.19 100.1 82.4
TAN-48b-NiIOl-T439.6 0.02 16.4 0.23 42.9 0.19 0.04 0.12 99.5 82.4
TAN-48b-NiIOl-T1839.8 0.02 16.4 0.23 43.0 0.18 n.d. 0.17 99.9 82.4
TAN-48b-NiIOl-T140.3 0.02 16.3 0.24 42.6 0.19 n.d. 0.15 99.8 82.4
TAN-48b-NiIOl-T939.5 0.02 16.5 0.25 43.2 0.17 n.d. 0.14 99.8 82.4
TAN-48b-NiIOl-T1840.6 0.02 16.4 0.30 43.0 0.17 n.d. 0.17 100.7 82.3
TAN-48b-NiIOl-T1839.7 0.02 16.6 0.19 43.2 0.16 n.d. 0.15 100.0 82.3
TAN-48b-NiIOl-T839.8 0.02 16.5 0.29 43.1 0.17 n.d. 0.19 100.1 82.3
TAN-48b-NiIOl-T439.4 0.02 16.5 0.29 42.9 0.17 0.03 0.18 99.6 82.2
TAN-48b-NiIOl-T939.7 0.01 16.7 0.23 43.0 0.17 n.d. 0.16 100.0 82.2
TAN-48b-NiIOl-T1640.0 0.02 16.7 0.23 42.9 0.18 n.d. 0.13 100.2 82.1
TAN-48b-NiIOl-T1539.9 0.02 16.7 0.28 43.0 0.17 n.d. 0.16 100.2 82.1
TAN-48b-NiIOl-T239.3 0.02 16.7 0.20 42.9 0.19 0.04 0.14 99.6 82.1
TAN-48b-NiIOl-T339.4 0.02 16.6 0.28 42.5 0.16 0.09 0.20 99.3 82.0
TAN-48b-NiIOl-T340.3 0.02 16.8 0.26 42.9 0.16 0.04 0.24 100.7 82.0
TAN-48b-NiIOl-T839.3 0.10 17.0 0.19 43.3 0.21 n.d. 0.10 100.3 82.0
TAN-48b-NiIOl-T1139.4 0.02 16.9 0.23 42.4 0.21 0.07 0.11 99.4 81.7
TAN-48b-NiIOl-T839.8 0.02 17.0 0.29 42.6 0.20 n.d. 0.12 100.2 81.7
TAN-48b-NiIOl-T840.1 0.02 17.1 0.27 42.7 0.19 n.d. 0.12 100.5 81.7
TAN-48b-NiIOl-T1139.6 0.02 17.1 0.26 42.4 0.19 n.d. 0.13 99.7 81.6
TAN-48b-NiIOl-T639.2 0.02 17.2 0.23 42.3 0.19 n.d. 0.16 99.3 81.4
TAN-48b-NiIOl-T339.8 0.02 17.3 0.28 42.3 0.17 0.04 0.17 100.0 81.4
TAN-48b-NiIOl-T1539.8 0.03 17.5 0.29 42.5 0.21 n.d. 0.11 100.4 81.2
TAN-48b-NiIOl-T638.9 0.02 17.6 0.30 42.0 0.16 n.d. 0.16 99.1 81.0
TAN-48b-NiIOl-T1639.6 0.04 17.8 0.29 42.4 0.19 n.d. 0.11 100.5 80.9
TAN-48b-NiIOl-T139.7 0.02 17.8 0.33 42.3 0.21 n.d. 0.13 100.6 80.9
TAN-48b-NiIOl-T239.7 0.01 17.8 0.32 41.8 0.17 n.d. 0.13 99.9 80.8
TAN-48b-NiIOl-T538.9 0.02 17.9 0.23 42.0 0.18 n.d. 0.16 99.4 80.7
TAN-48b-NiIOl-T839.6 0.02 17.9 0.31 41.4 0.26 n.d. 0.10 99.6 80.5
TAN-48b-NiIOl-T1439.0 0.02 18.1 0.30 41.8 0.15 n.d. 0.18 99.6 80.5
TAN-48b-NiIOl-T638.9 0.17 18.0 0.34 40.9 0.20 0.35 0.17 99.0 80.2
TAN-48b-NiIOl-T739.1 0.03 18.3 0.31 41.7 0.22 0.09 0.14 99.9 80.2
TAN-48b-NiIOl-T339.2 0.06 18.4 0.28 41.2 0.19 0.34 0.19 99.9 79.9
TAN-48b-NiIOl-T339.2 0.05 18.5 0.26 41.2 0.21 0.26 0.17 99.9 79.9
TAN-48b-NiIOl-T439.1 0.02 18.6 0.31 40.8 0.21 n.d. 0.14 99.2 79.6
TAN-48b-NiIOl-T539.0 0.02 18.7 0.29 40.7 0.21 n.d. 0.11 99.1 79.5
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TAN-48b-NiIOl-T1439.5 0.02 19.0 0.28 40.7 0.20 n.d. 0.23 100.0 79.2
TAN-48b-NiIOl-T339.0 0.02 19.8 0.30 40.4 0.22 n.d. 0.19 100.0 78.4
TAN-48b-NiIOl-T1740.2 0.03 19.7 0.32 39.9 0.20 n.d. 0.10 100.5 78.3
TAN-48b-NiIOl-T638.5 0.02 20.3 0.28 39.8 0.19 n.d. 0.09 99.3 77.7
TAN-48b-NiIOl-T1239.0 0.02 20.4 0.34 39.5 0.25 n.d. 0.12 99.6 77.5
TAN-48b-NiIOl-T1039.6 0.02 20.5 0.33 39.4 0.21 n.d. 0.10 100.2 77.4
TAN-48b-NiIOl-T938.4 0.02 21.4 0.40 38.8 0.24 0.06 0.10 99.5 76.4
TAN-48b-NiIOl-T1538.8 0.02 21.4 0.38 38.8 0.24 n.d. 0.10 99.8 76.3
TAN-48b-NiIOl-T940.4 0.09 22.0 0.48 37.4 0.26 n.d. 0.10 100.7 75.2
TAN-48b-NiIOl-T1838.5 0.02 22.3 0.37 37.9 0.25 0.20 0.09 99.6 75.2
TAN-48b-NiIOl-T1638.9 0.09 23.1 0.40 36.8 0.28 n.d. 0.09 99.6 74.0
TAN-48b-NiIOl-T1438.3 0.02 23.7 0.43 36.9 0.28 n.d. 0.05 99.7 73.5
TAN-48b-NiIOl-T739.7 0.40 24.0 0.45 35.5 0.29 n.d. 0.06 100.5 72.5
TAN-48b-NiIOl-T637.5 0.02 25.8 0.48 35.0 0.30 n.d. 0.06 99.2 70.7
TAN-48b-NiIOl-T1337.5 0.03 26.3 0.48 34.8 0.29 n.d. 0.06 99.5 70.2
TAN-48b-NiIOl-T1837.2 0.02 30.3 0.62 31.1 0.27 n.d. 0.05 99.6 64.6
TAN-48b-NiIOl-T1337.1 0.15 30.7 0.53 30.6 0.28 n.d. n.d. 99.4 64.0
TAN-48b-NiIOl-T837.1 0.03 32.0 0.56 30.1 0.26 n.d. n.d. 100.1 62.7
UR-8B-NiOl-T16-MgHunt40.4 0.03 13.5 0.15 44.5 0.13 n.d. 0.52 99.2 85.4
UR-8B-NiOl-T1640.1 0.01 13.7 0.13 44.6 0.11 0.04 0.48 99.1 85.3
UR-8B-NiOl-T16-MgHunt40.0 0.03 13.7 0.24 44.5 0.13 n.d. 0.48 99.1 85.3
UR-8B-NiOl-T1640.1 0.02 13.7 0.14 44.6 0.12 n.d. 0.47 99.2 85.3
UR-8B-NiOl-T1640.1 0.02 13.8 0.17 44.6 0.13 n.d. 0.50 99.3 85.2
UR-8B-NiOl-T16-MgHunt40.0 0.02 13.8 0.19 44.7 0.11 n.d. 0.51 99.4 85.2
UR-8B-NiOl-T1140.0 0.02 13.8 0.16 44.4 0.10 0.05 0.45 99.1 85.1
UR-8B-NiOl-T1640.1 0.02 13.9 0.17 44.5 0.14 n.d. 0.49 99.3 85.1
UR-8B-NiOl-T1640.0 n.d. 13.9 0.22 44.4 0.12 0.04 0.48 99.2 85.1
UR-8B-NiOl-T16-MgHunt40.1 0.01 13.9 0.24 44.5 0.13 0.05 0.48 99.4 85.0
UR-8B-NiOl-T16-MgHunt40.0 0.01 14.0 0.18 44.4 0.12 n.d. 0.49 99.2 85.0
UR-8B-NiOl-T16-MgHunt40.3 0.02 14.0 0.18 44.7 0.12 0.05 0.46 99.8 85.0
UR-8B-NiOl-T11-MgHunt40.3 0.03 13.9 0.17 44.3 0.11 0.04 0.48 99.4 85.0
UR-8B-NiOl-T16-MgHunt40.2 0.02 14.0 0.21 44.6 0.14 n.d. 0.48 99.7 85.0
UR-8B-NiOl-T1640.3 0.02 14.0 0.22 44.3 0.11 0.07 0.48 99.4 85.0
UR-8B-NiOl-T1640.1 0.01 14.0 0.18 44.4 0.13 n.d. 0.47 99.4 85.0
UR-8B-NiOl-T11-MgHunt40.2 0.03 13.9 0.15 44.1 0.10 0.05 0.48 99.1 85.0
UR-8B-NiOl-T11-MgHunt40.1 0.02 14.0 0.19 44.4 0.11 n.d. 0.47 99.3 85.0
UR-8B-NiOl-T1140.0 0.02 14.0 0.14 44.5 0.11 0.03 0.46 99.3 84.9
UR-8B-NiOl-T1640.0 0.01 14.1 0.25 44.5 0.13 n.d. 0.43 99.4 84.9
UR-8B-NiOl-T16-MgHunt40.1 0.03 14.0 0.23 44.4 0.13 0.04 0.50 99.5 84.9
UR-8B-NiOl-T1240.1 0.03 14.1 0.20 44.5 0.13 0.04 0.45 99.5 84.9
UR-8B-NiOl-T840.2 0.02 14.1 0.14 44.5 0.14 0.15 0.37 99.7 84.9
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UR-8B-NiOl-T1240.2 0.02 14.2 0.19 44.5 0.12 0.04 0.46 99.8 84.8
UR-8B-NiOl-T16-MgHunt40.1 0.03 14.2 0.20 44.3 0.13 0.05 0.42 99.3 84.8
UR-8B-NiOl-T16-MgHunt40.1 0.03 14.2 0.22 44.3 0.13 n.d. 0.43 99.4 84.8
UR-8B-NiOl-T11-MgHunt40.2 n.d. 14.3 0.22 44.4 0.12 0.06 0.43 99.7 84.7
UR-8B-NiOl-T11-MgHunt40.3 0.02 14.3 0.20 44.4 0.12 0.04 0.44 99.8 84.7
UR-8B-NiOl-T1240.1 0.02 14.3 0.16 44.5 0.11 n.d. 0.43 99.7 84.7
UR-8B-NiOl-T1840.0 0.01 14.3 0.17 44.3 0.12 0.04 0.45 99.4 84.7
UR-8B-NiOl-T1240.2 n.d. 14.3 0.14 44.4 0.11 n.d. 0.43 99.6 84.7
UR-8B-NiOl-T839.9 0.03 14.3 0.21 44.3 0.13 n.d. 0.41 99.3 84.7
UR-8B-NiOl-T1140.2 0.02 14.3 0.20 44.2 0.13 0.03 0.47 99.6 84.7
UR-8B-NiOl-T16-MgHunt39.8 0.03 14.3 0.25 44.3 0.17 n.d. 0.46 99.3 84.7
UR-8B-NiOl-T840.1 0.03 14.2 0.20 43.9 0.12 n.d. 0.38 99.0 84.7
UR-8B-NiOl-T1540.2 0.02 14.4 0.17 44.3 0.10 0.03 0.42 99.7 84.6
UR-8B-NiOl-T1640.1 0.02 14.4 0.13 44.3 0.12 n.d. 0.43 99.5 84.6
UR-8B-NiOl-T1139.9 0.01 14.4 0.17 44.3 0.10 n.d. 0.44 99.4 84.6
UR-8B-NiOl-T1139.8 0.01 14.3 0.24 44.1 0.12 0.05 0.40 99.0 84.6
UR-8B-NiOl-T840.1 0.02 14.3 0.25 44.0 0.12 0.04 0.40 99.2 84.6
UR-8B-NiOl-T1240.1 0.02 14.4 0.22 44.4 0.11 0.04 0.42 99.7 84.6
UR-8B-NiOl-T1140.0 0.02 14.4 0.19 44.4 0.11 0.04 0.43 99.6 84.6
UR-8B-NiOl-T16-MgHunt40.0 0.01 14.3 0.18 44.0 0.11 n.d. 0.48 99.1 84.6
UR-8B-NiOl-T840.1 0.03 14.4 0.22 44.2 0.13 n.d. 0.36 99.5 84.6
UR-8B-NiOl-T1240.2 0.01 14.3 0.19 44.0 0.13 0.03 0.41 99.2 84.6
UR-8B-NiOl-T1239.9 0.03 14.4 0.17 44.4 0.12 n.d. 0.42 99.5 84.6
UR-8B-NiOl-T11-MgHunt39.8 0.01 14.4 0.25 44.2 0.12 n.d. 0.47 99.3 84.5
UR-8B-NiOl-T839.8 n.d. 14.4 0.24 44.3 0.12 n.d. 0.34 99.3 84.5
UR-8B-NiOl-T16-MgHunt40.1 n.d. 14.5 0.17 44.3 0.11 0.07 0.43 99.7 84.5
UR-8B-NiOl-T1740.0 n.d. 14.4 0.21 44.1 0.11 0.04 0.33 99.2 84.5
UR-8B-NiOl-T11-MgHunt39.6 0.02 14.5 0.18 44.3 0.12 0.04 0.44 99.2 84.5
UR-8B-NiOl-T16-MgHunt39.6 0.17 14.5 0.18 44.2 0.12 n.d. 0.48 99.2 84.5
UR-8B-NiOl-T1840.1 0.02 14.4 0.15 44.1 0.10 0.06 0.44 99.4 84.5
UR-8B-NiOl-T11-MgHunt39.9 0.02 14.5 0.24 44.2 0.13 n.d. 0.42 99.3 84.5
UR-8B-NiOl-T1239.9 0.02 14.5 0.20 44.3 0.12 n.d. 0.39 99.5 84.4
UR-8B-NiOl-T11-MgHunt40.1 0.02 14.6 0.16 44.3 0.12 0.03 0.44 99.7 84.4
UR-8B-NiOl-T1240.2 0.04 14.6 0.15 44.4 0.11 0.04 0.42 100.0 84.4
UR-8B-NiOl-T1139.9 0.03 14.6 0.27 44.3 0.12 0.05 0.45 99.6 84.4
UR-8B-NiOl-T840.1 0.02 14.6 0.20 44.3 0.12 0.04 0.37 99.7 84.4
UR-8B-NiOl-T19-1240.3 0.02 14.5 0.19 44.0 0.11 0.05 0.38 99.5 84.4
UR-8B-NiOl-T239.6 0.02 14.6 0.22 44.2 0.10 n.d. 0.42 99.1 84.4
UR-8B-NiOl-T11-MgHunt40.1 0.01 14.5 0.22 43.9 0.12 n.d. 0.47 99.4 84.4
UR-8B-NiOl-T239.7 n.d. 14.6 0.15 44.0 0.12 n.d. 0.37 99.0 84.4
UR-8B-NiOl-T1640.1 0.01 14.5 0.17 43.8 0.12 n.d. 0.47 99.2 84.3
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UR-8B-NiOl-T1140.0 n.d. 14.6 0.27 44.0 0.12 0.12 0.38 99.5 84.3
UR-8B-NiOl-T539.8 0.02 14.6 0.19 44.2 0.13 n.d. 0.33 99.3 84.3
UR-8B-NiOl-T1540.0 0.02 14.6 0.22 44.1 0.12 n.d. 0.35 99.4 84.3
UR-8B-NiOl-T1240.1 0.03 14.7 0.22 44.3 0.11 0.05 0.37 99.9 84.3
UR-8B-NiOl-T1639.9 n.d. 14.6 0.22 44.0 0.13 0.05 0.39 99.3 84.3
UR-8B-NiOl-T1139.8 0.01 14.6 0.27 44.0 0.12 n.d. 0.43 99.2 84.3
UR-8B-NiOl-T540.1 0.09 14.9 0.14 44.7 0.12 0.05 0.32 100.4 84.3
UR-8B-NiOl-T11-MgHunt40.0 n.d. 14.6 0.16 44.0 0.12 n.d. 0.39 99.3 84.3
UR-8B-NiOl-T839.9 0.01 14.6 0.22 44.0 0.13 n.d. 0.31 99.2 84.3
UR-8B-NiOl-T1240.2 0.02 14.7 0.17 44.0 0.13 0.03 0.36 99.7 84.2
UR-8B-NiOl-T840.0 0.02 14.7 0.17 44.0 0.12 0.03 0.35 99.4 84.2
UR-8B-NiOl-T539.8 0.03 14.7 0.23 44.0 0.14 n.d. 0.37 99.2 84.2
UR-8B-NiOl-T19-1440.0 0.03 14.7 0.20 43.8 0.12 0.04 0.33 99.3 84.2
UR-8B-NiOl-T839.8 0.01 14.7 0.24 43.9 0.12 n.d. 0.35 99.1 84.2
UR-8B-NiOl-T1739.8 0.02 14.7 0.28 43.9 0.13 n.d. 0.37 99.2 84.2
UR-8B-NiOl-T19-940.2 0.02 14.6 0.17 43.6 0.12 0.03 0.31 99.1 84.2
UR-8B-NiOl-T19-1340.0 0.02 14.8 0.23 44.1 0.12 0.06 0.34 99.7 84.2
UR-8B-NiOl-T840.0 0.01 14.7 0.22 43.9 0.13 0.03 0.29 99.3 84.1
UR-8B-NiOl-T1539.9 0.02 15.0 0.26 44.5 0.11 0.08 0.40 100.3 84.1
UR-8B-NiOl-T19-1039.9 0.02 14.8 0.17 43.9 0.12 0.05 0.34 99.2 84.1
UR-8B-NiOl-T840.0 n.d. 14.8 0.18 44.0 0.13 n.d. 0.29 99.5 84.1
UR-8B-NiOl-T1540.0 0.01 15.0 0.15 44.3 0.11 0.05 0.43 100.1 84.1
UR-8B-NiOl-T1540.2 0.02 15.0 0.26 44.5 0.13 0.04 0.37 100.5 84.1
UR-8B-NiOl-T19-1140.1 0.03 14.9 0.16 44.0 0.12 0.03 0.37 99.7 84.1
UR-8B-NiOl-T11-MgHunt39.8 0.02 14.8 0.15 43.9 0.13 0.13 0.40 99.4 84.1
UR-8B-NiOl-T1839.9 0.01 14.9 0.20 44.0 0.11 n.d. 0.43 99.7 84.0
UR-8B-NiOl-T11-MgHunt39.6 0.03 14.8 0.19 43.6 0.16 0.39 0.34 99.1 84.0
UR-8B-NiOl-T539.7 0.02 14.9 0.13 43.9 0.14 n.d. 0.34 99.1 84.0
UR-8B-NiOl-T539.9 0.02 15.0 0.28 44.2 0.13 n.d. 0.38 99.9 84.0
UR-8B-NiOl-T939.8 0.02 15.0 0.20 44.0 0.13 n.d. 0.32 99.5 83.9
UR-8B-NiOl-T939.8 0.02 15.0 0.32 44.1 0.13 n.d. 0.28 99.6 83.9
UR-8B-NiOl-T19-840.0 0.01 14.9 0.20 43.7 0.12 n.d. 0.32 99.2 83.9
UR-8B-NiOl-T1740.1 0.02 15.1 0.14 44.0 0.13 n.d. 0.35 99.8 83.9
UR-8B-NiOl-T19-1540.3 0.01 15.1 0.24 44.1 0.11 0.06 0.35 100.3 83.9
UR-8B-NiOl-T19-1040.4 0.02 15.0 0.19 43.8 0.12 0.05 0.36 99.9 83.9
UR-8B-NiOl-T16-MgHunt39.7 0.02 15.0 0.22 43.8 0.13 n.d. 0.36 99.2 83.9
UR-8B-NiOl-T1240.2 0.02 15.1 0.19 43.9 0.14 n.d. 0.36 100.0 83.8
UR-8B-NiOl-T1040.0 0.03 15.1 0.20 44.0 0.12 0.11 0.27 99.8 83.8
UR-8B-NiOl-T1139.9 0.02 15.0 0.21 43.7 0.12 0.03 0.37 99.4 83.8
UR-8B-NiOl-T239.6 0.02 15.0 0.25 43.7 0.12 0.04 0.34 99.1 83.8
UR-8B-NiOl-T1039.9 0.01 15.1 0.22 43.8 0.14 0.05 0.35 99.6 83.8
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UR-8B-NiOl-T1140.7 n.d. 15.1 0.24 44.0 0.15 0.20 0.31 100.7 83.8
UR-8B-NiOl-T1840.1 0.02 15.1 0.26 43.8 0.12 0.05 0.46 99.8 83.8
UR-8B-NiOl-T11-MgHunt40.2 0.02 15.1 0.27 43.9 0.12 n.d. 0.34 99.9 83.8
UR-8B-NiOl-T939.8 0.01 15.1 0.25 43.7 0.13 n.d. 0.29 99.3 83.8
UR-8B-NiOl-T839.8 0.01 15.1 0.17 43.7 0.14 0.03 0.27 99.3 83.8
UR-8B-NiOl-T1540.0 n.d. 15.1 0.28 43.9 0.14 n.d. 0.33 99.8 83.8
UR-8B-NiOl-T839.7 0.02 15.1 0.21 43.8 0.14 0.04 0.25 99.3 83.8
UR-8B-NiOl-T539.4 0.02 15.1 0.24 43.8 0.12 0.05 0.30 99.0 83.8
UR-8B-NiOl-T19-1639.9 0.02 15.0 0.18 43.5 0.14 0.04 0.34 99.2 83.8
UR-8B-NiOl-T940.4 0.02 15.2 0.22 44.0 0.13 0.08 0.29 100.3 83.8
UR-8B-NiOl-T939.7 0.01 15.1 0.26 43.7 0.12 n.d. 0.25 99.1 83.7
UR-8B-NiOl-T19-740.0 0.01 15.1 0.26 43.5 0.13 n.d. 0.34 99.4 83.7
UR-8B-NiOl-T939.7 0.02 15.2 0.17 43.9 0.14 n.d. 0.26 99.4 83.7
UR-8B-NiOl-T239.5 0.01 15.1 0.22 43.7 0.12 n.d. 0.31 99.0 83.7
UR-8B-NiOl-T1839.9 0.01 15.2 0.29 43.6 0.13 0.07 0.38 99.6 83.7
UR-8B-NiOl-T19-640.4 0.02 15.2 0.23 43.9 0.12 n.d. 0.32 100.2 83.7
UR-8B-NiOl-T939.7 0.03 15.1 0.27 43.5 0.13 0.03 0.25 99.0 83.7
UR-8B-NiOl-T1739.7 0.03 15.2 0.23 43.8 0.12 n.d. 0.33 99.4 83.7
UR-8B-NiOl-T939.9 0.03 15.1 0.26 43.3 0.12 0.04 0.30 99.0 83.7
UR-8B-NiOl-T1040.0 0.02 15.2 0.24 43.6 0.14 n.d. 0.25 99.5 83.7
UR-8B-NiOl-T339.7 0.02 15.3 0.22 43.8 0.13 0.05 0.27 99.5 83.6
UR-8B-NiOl-T1240.0 n.d. 15.3 0.24 43.8 0.13 n.d. 0.26 99.7 83.6
UR-8B-NiOl-T539.5 0.02 15.3 0.22 43.9 0.12 0.03 0.37 99.5 83.6
UR-8B-NiOl-T1840.2 0.01 15.2 0.16 43.5 0.13 n.d. 0.35 99.5 83.6
UR-8B-NiOl-T839.9 0.02 15.3 0.25 43.5 0.13 0.04 0.25 99.3 83.6
UR-8B-NiOl-T1740.0 0.01 15.3 0.22 43.4 0.12 n.d. 0.32 99.4 83.5
UR-8B-NiOl-T539.4 n.d. 15.4 0.25 43.7 0.14 0.03 0.25 99.1 83.5
UR-8B-NiOl-T239.4 0.02 15.4 0.21 43.7 0.12 n.d. 0.30 99.1 83.5
UR-8B-NiOl-T1239.8 0.02 15.3 0.23 43.4 0.14 n.d. 0.27 99.2 83.5
UR-8B-NiOl-T839.8 0.01 15.4 0.23 43.6 0.13 0.04 0.26 99.5 83.5
UR-8B-NiOl-T639.6 n.d. 15.4 0.20 43.5 0.15 0.03 0.22 99.1 83.5
UR-8B-NiOl-T739.8 0.02 15.4 0.28 43.7 0.14 n.d. 0.24 99.6 83.4
UR-8B-NiOl-T539.6 0.02 15.5 0.21 43.9 0.15 n.d. 0.27 99.6 83.4
UR-8B-NiOl-T740.0 0.02 15.5 0.20 43.7 0.15 0.16 0.23 99.9 83.4
UR-8B-NiOl-T739.6 0.02 15.4 0.24 43.5 0.14 0.09 0.22 99.2 83.4
UR-8B-NiOl-T1339.9 0.02 15.4 0.27 43.4 0.12 n.d. 0.27 99.3 83.4
UR-8B-NiOl-T739.8 0.04 15.5 0.21 43.6 0.12 n.d. 0.28 99.5 83.4
UR-8B-NiOl-T239.6 n.d. 15.4 0.19 43.6 0.12 n.d. 0.31 99.3 83.4
UR-8B-NiOl-T939.8 0.02 15.5 0.24 43.8 0.13 n.d. 0.28 99.8 83.4
UR-8B-NiOl-T239.6 0.01 15.5 0.22 43.6 0.13 n.d. 0.31 99.3 83.4
UR-8B-NiOl-T339.6 0.02 15.5 0.17 43.5 0.13 0.06 0.31 99.3 83.4
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UR-8B-NiOl-T639.5 0.07 15.5 0.18 43.5 0.16 0.05 0.22 99.2 83.4
UR-8B-NiOl-T739.9 n.d. 15.5 0.15 43.6 0.13 n.d. 0.26 99.6 83.4
UR-8B-NiOl-T1240.1 0.02 15.6 0.17 43.8 0.13 n.d. 0.31 100.1 83.4
UR-8B-NiOl-T19-540.0 0.01 15.4 0.22 43.3 0.14 n.d. 0.27 99.3 83.4
UR-8B-NiOl-T1840.1 0.01 15.5 0.21 43.6 0.13 0.06 0.37 100.0 83.4
UR-8B-NiOl-T1339.8 0.02 15.4 0.25 43.3 0.14 n.d. 0.27 99.2 83.3
UR-8B-NiOl-T239.6 n.d. 15.5 0.25 43.4 0.11 n.d. 0.29 99.1 83.3
UR-8B-NiOl-T1339.8 0.03 15.5 0.26 43.4 0.13 n.d. 0.27 99.5 83.3
UR-8B-NiOl-T239.7 0.02 15.7 0.21 43.8 0.14 n.d. 0.28 99.8 83.3
UR-8B-NiOl-T740.1 n.d. 15.6 0.25 43.5 0.13 n.d. 0.26 99.8 83.3
UR-8B-NiOl-T939.8 0.02 15.6 0.19 43.6 0.18 0.04 0.24 99.6 83.3
UR-8B-NiOl-T639.8 0.01 15.6 0.19 43.5 0.15 0.05 0.25 99.5 83.3
UR-8B-NiOl-T739.8 0.01 15.6 0.23 43.6 0.14 0.04 0.24 99.7 83.3
UR-8B-NiOl-T740.0 0.02 15.6 0.21 43.4 0.12 0.04 0.21 99.5 83.2
UR-8B-NiOl-T539.4 0.03 15.7 0.21 43.6 0.14 0.03 0.25 99.3 83.2
UR-8B-NiOl-T539.7 0.03 15.5 0.21 43.1 0.13 0.04 0.28 99.0 83.2
UR-8B-NiOl-T639.7 0.02 15.6 0.24 43.3 0.13 n.d. 0.24 99.3 83.2
UR-8B-NiOl-T739.9 0.02 15.6 0.33 43.5 0.13 0.17 0.21 99.9 83.2
UR-8B-NiOl-T539.4 0.03 15.6 0.25 43.3 0.15 n.d. 0.25 99.1 83.2
UR-8B-NiOl-T16-MgHunt40.0 n.d. 15.6 0.24 43.4 0.15 n.d. 0.27 99.7 83.2
UR-8B-NiOl-T239.5 0.02 15.6 0.25 43.2 0.13 0.03 0.31 99.0 83.2
UR-8B-NiOl-T1840.0 n.d. 15.6 0.27 43.2 0.12 0.04 0.34 99.6 83.2
UR-8B-NiOl-T1040.0 0.02 15.7 0.21 43.5 0.12 n.d. 0.32 99.9 83.2
UR-8B-NiOl-T11-MgHunt40.0 0.02 15.6 0.20 43.3 0.14 n.d. 0.29 99.5 83.1
UR-8B-NiOl-T1039.8 0.02 15.7 0.24 43.5 0.15 n.d. 0.22 99.7 83.1
UR-8B-NiOl-T239.3 0.02 15.7 0.22 43.4 0.13 n.d. 0.27 99.0 83.1
UR-8B-NiOl-T639.7 0.02 15.8 0.24 43.6 0.14 0.11 0.23 99.9 83.1
UR-8B-NiOl-T1239.9 0.02 15.7 0.27 43.4 0.13 0.04 0.23 99.7 83.1
UR-8B-NiOl-T19-439.9 0.02 15.7 0.19 43.3 0.13 0.04 0.24 99.6 83.1
UR-8B-NiOl-T839.9 0.01 15.8 0.22 43.3 0.13 n.d. 0.24 99.6 83.1
UR-8B-NiOl-T639.4 0.01 15.8 0.27 43.2 0.15 n.d. 0.20 99.1 83.0
UR-8B-NiOl-T639.5 0.02 15.8 0.27 43.3 0.13 n.d. 0.20 99.2 83.0
UR-8B-NiOl-T1240.0 0.02 15.8 0.23 43.1 0.14 n.d. 0.21 99.4 83.0
UR-8B-NiOl-T939.7 n.d. 15.9 0.29 43.3 0.14 n.d. 0.20 99.6 82.9
UR-8B-NiOl-T1339.9 0.01 15.8 0.28 43.0 0.15 n.d. 0.26 99.4 82.9
UR-8B-NiOl-T539.3 0.02 15.9 0.21 43.2 0.14 n.d. 0.20 99.1 82.9
UR-8B-NiOl-T19-339.8 0.02 15.9 0.19 43.0 0.13 n.d. 0.24 99.3 82.8
UR-8B-NiOl-T639.6 0.01 16.0 0.26 43.3 0.14 n.d. 0.19 99.5 82.8
UR-8B-NiOl-T1840.0 0.03 16.0 0.24 43.1 0.15 n.d. 0.34 99.8 82.8
UR-8B-NiOl-T339.5 0.01 16.0 0.21 43.1 0.13 n.d. 0.29 99.3 82.8
UR-8B-NiOl-T739.6 0.03 16.0 0.25 43.0 0.14 n.d. 0.26 99.3 82.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-8B-NiOl-T1339.7 0.02 16.0 0.19 43.2 0.15 n.d. 0.26 99.5 82.8
UR-8B-NiOl-T639.9 0.01 15.9 0.25 42.6 0.15 n.d. 0.18 99.0 82.7
UR-8B-NiOl-T1040.0 0.02 16.1 0.21 43.2 0.15 n.d. 0.19 99.9 82.7
UR-8B-NiOl-T1839.8 0.02 16.0 0.23 42.9 0.11 n.d. 0.40 99.4 82.7
UR-8B-NiOl-T11-MgHunt39.7 n.d. 16.2 0.17 43.4 0.13 0.08 0.23 99.9 82.7
UR-8B-NiOl-T1839.8 0.02 16.0 0.20 42.8 0.12 n.d. 0.33 99.3 82.7
UR-8B-NiOl-T939.8 0.04 16.2 0.22 43.3 0.14 0.10 0.22 100.0 82.6
UR-8B-NiOl-T1739.8 0.02 16.0 0.27 42.9 0.13 0.03 0.29 99.5 82.6
UR-8B-NiOl-T639.6 n.d. 16.2 0.24 43.1 0.15 n.d. 0.19 99.6 82.6
UR-8B-NiOl-T840.0 0.02 16.2 0.24 43.1 0.12 n.d. 0.21 99.8 82.6
UR-8B-NiOl-T1039.6 0.02 16.1 0.30 42.8 0.14 0.04 0.30 99.4 82.5
UR-8B-NiOl-T939.6 n.d. 16.2 0.19 43.0 0.12 n.d. 0.33 99.4 82.5
UR-8B-NiOl-T739.8 0.02 16.2 0.13 43.0 0.14 n.d. 0.19 99.5 82.5
UR-8B-NiOl-T19-240.1 0.02 16.3 0.25 43.0 0.15 n.d. 0.19 100.0 82.4
UR-8B-NiOl-T1039.6 0.02 16.3 0.26 42.7 0.14 n.d. 0.23 99.3 82.4
UR-8B-NiOl-T1340.0 n.d. 16.4 0.21 43.0 0.13 n.d. 0.21 99.9 82.4
UR-8B-NiOl-T339.4 0.02 16.3 0.29 42.8 0.14 n.d. 0.24 99.2 82.4
UR-8B-NiOl-T1439.7 n.d. 16.3 0.24 42.7 0.15 n.d. 0.18 99.3 82.3
UR-8B-NiOl-T539.3 0.02 16.4 0.24 42.9 0.12 n.d. 0.32 99.3 82.3
UR-8B-NiOl-T1439.6 0.01 16.4 0.27 43.0 0.15 0.04 0.16 99.7 82.3
UR-8B-NiOl-T1439.5 0.02 16.4 0.29 42.9 0.15 n.d. 0.17 99.4 82.3
UR-8B-NiOl-T1439.6 0.01 16.4 0.20 42.7 0.15 n.d. 0.15 99.2 82.3
UR-8B-NiOl-T1439.7 n.d. 16.4 0.27 42.7 0.16 n.d. 0.17 99.4 82.3
UR-8B-NiOl-T1239.8 0.01 16.6 0.25 43.1 0.13 n.d. 0.20 100.1 82.3
UR-8B-NiOl-T1439.7 n.d. 16.5 0.19 42.8 0.15 0.03 0.15 99.5 82.2
UR-8B-NiOl-T1039.7 0.02 16.5 0.32 42.6 0.13 n.d. 0.25 99.5 82.2
UR-8B-NiOl-T1340.5 0.02 16.5 0.31 42.8 0.14 n.d. 0.19 100.6 82.2
UR-8B-NiOl-T1440.0 0.01 16.6 0.25 42.9 0.16 n.d. 0.16 100.1 82.1
UR-8B-NiOl-T337.2 0.70 16.5 0.24 42.5 0.12 2.49 0.21 100.0 82.1
UR-8B-NiOl-T1339.7 n.d. 16.6 0.28 42.6 0.16 n.d. 0.19 99.5 82.1
UR-8B-NiOl-T1039.5 0.01 16.5 0.30 42.4 0.13 n.d. 0.25 99.0 82.1
UR-8B-NiOl-T1339.7 n.d. 16.5 0.29 42.5 0.14 n.d. 0.21 99.4 82.1
UR-8B-NiOl-T1339.7 n.d. 16.5 0.22 42.5 0.15 n.d. 0.21 99.4 82.1
UR-8B-NiOl-T1039.9 n.d. 16.7 0.27 43.0 0.16 n.d. 0.18 100.2 82.1
UR-8B-NiOl-T839.6 0.02 16.6 0.28 42.5 0.15 n.d. 0.18 99.3 82.0
UR-8B-NiOl-T2039.6 0.01 16.6 0.31 42.4 0.14 n.d. 0.14 99.1 82.0
UR-8B-NiOl-T639.7 0.02 16.7 0.20 42.5 0.15 n.d. 0.17 99.4 82.0
UR-8B-NiOl-T1439.8 0.02 16.7 0.22 42.5 0.16 n.d. 0.16 99.5 82.0
UR-8B-NiOl-T2039.9 0.01 16.8 0.22 42.6 0.15 n.d. 0.16 99.8 81.9
UR-8B-NiOl-T2039.6 0.02 16.6 0.23 42.3 0.14 n.d. 0.15 99.1 81.9
UR-8B-NiOl-T2039.5 n.d. 16.7 0.27 42.3 0.15 n.d. 0.14 99.0 81.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-8B-NiOl-T1139.7 n.d. 16.7 0.28 42.4 0.15 0.04 0.24 99.6 81.9
UR-8B-NiOl-T2039.5 0.02 16.6 0.26 42.2 0.15 n.d. 0.14 99.0 81.9
UR-8B-NiOl-T1339.5 n.d. 16.8 0.38 42.5 0.14 n.d. 0.24 99.7 81.8
UR-8B-NiOl-T2039.6 0.02 16.8 0.19 42.4 0.15 0.04 0.16 99.4 81.8
UR-8B-NiOl-T1039.5 0.03 16.8 0.22 42.3 0.15 0.04 0.25 99.3 81.8
UR-8B-NiOl-T1839.9 0.02 16.8 0.25 42.4 0.13 n.d. 0.28 99.7 81.8
UR-8B-NiOl-T239.2 n.d. 16.8 0.25 42.3 0.12 0.07 0.24 99.0 81.8
UR-8B-NiOl-T739.4 0.02 16.8 0.37 42.3 0.15 n.d. 0.16 99.3 81.8
UR-8B-NiOl-T2039.5 0.02 16.9 0.31 42.6 0.17 n.d. 0.16 99.6 81.8
UR-8B-NiOl-T2039.4 0.02 16.8 0.31 42.3 0.16 n.d. 0.18 99.2 81.8
UR-8B-NiOl-T1139.4 n.d. 16.8 0.22 42.2 0.13 0.04 0.25 99.0 81.8
UR-8B-NiOl-T539.4 0.13 17.0 0.33 42.7 0.14 n.d. 0.16 99.9 81.7
UR-8B-NiOl-T16-MgHunt39.7 0.01 16.9 0.27 42.2 0.13 n.d. 0.30 99.5 81.7
UR-8B-NiOl-T2039.7 n.d. 17.0 0.26 42.4 0.17 n.d. 0.17 99.7 81.7
UR-8B-NiOl-T2039.7 0.01 16.8 0.22 42.1 0.15 n.d. 0.16 99.2 81.7
UR-8B-NiOl-T1239.5 0.01 16.9 0.28 42.2 0.15 0.04 0.19 99.2 81.7
UR-8B-NiOl-T1239.8 0.02 17.1 0.27 42.5 0.15 n.d. 0.13 99.9 81.6
UR-8B-NiOl-T1039.9 0.01 17.0 0.29 42.3 0.15 n.d. 0.16 99.8 81.6
UR-8B-NiOl-T2039.7 0.02 17.0 0.28 42.2 0.15 n.d. 0.17 99.5 81.6
UR-8B-NiOl-T1439.5 0.01 17.1 0.27 42.4 0.15 n.d. 0.15 99.7 81.5
UR-8B-NiOl-T639.4 0.02 17.0 0.27 42.1 0.17 n.d. 0.12 99.1 81.5
UR-8B-NiOl-T1039.2 0.02 17.1 0.20 42.2 0.14 0.13 0.32 99.3 81.5
UR-8B-NiOl-T2039.2 0.02 17.1 0.26 42.3 0.14 n.d. 0.15 99.2 81.5
UR-8B-NiOl-T1439.5 n.d. 17.2 0.32 42.3 0.16 n.d. 0.18 99.7 81.4
UR-8B-NiOl-T839.5 n.d. 17.1 0.25 42.0 0.15 n.d. 0.09 99.2 81.4
UR-8B-NiOl-T839.5 0.01 17.1 0.30 42.1 0.15 n.d. 0.11 99.3 81.4
UR-8B-NiOl-T1439.7 0.02 17.3 0.23 42.3 0.15 n.d. 0.16 99.8 81.4
UR-8B-NiOl-T19-1739.6 0.01 17.2 0.28 41.9 0.11 n.d. 0.30 99.5 81.3
UR-8B-NiOl-T2039.7 n.d. 17.3 0.26 42.2 0.15 n.d. 0.16 99.7 81.3
UR-8B-NiOl-T1339.7 0.01 17.2 0.29 42.0 0.14 n.d. 0.24 99.5 81.3
UR-8B-NiOl-T1539.7 0.01 17.3 0.32 42.3 0.14 0.04 0.25 100.1 81.3
UR-8B-NiOl-T2039.7 0.02 17.3 0.27 42.0 0.16 n.d. 0.15 99.6 81.2
UR-8B-NiOl-T16-MgHunt39.5 0.02 17.3 0.26 41.9 0.15 n.d. 0.17 99.4 81.2
UR-8B-NiOl-T1339.7 0.02 17.5 0.34 41.9 0.15 n.d. 0.19 99.8 81.1
UR-8B-NiOl-T1039.3 0.02 17.4 0.25 41.8 0.16 n.d. 0.18 99.2 81.0
UR-8B-NiOl-T239.2 0.01 17.6 0.30 41.7 0.16 n.d. 0.17 99.1 80.9
UR-8B-NiOl-T1439.5 n.d. 17.6 0.32 41.6 0.15 n.d. 0.17 99.4 80.8
UR-8B-NiOl-T739.5 0.02 17.8 0.26 41.8 0.14 n.d. 0.21 99.7 80.7
UR-8B-NiOl-T739.2 0.01 17.9 0.32 41.7 0.14 0.04 0.22 99.5 80.6
UR-8B-NiOl-T1240.3 0.03 18.0 0.26 41.8 0.15 n.d. 0.14 100.6 80.6
UR-8B-NiOl-T1539.7 0.03 17.9 0.34 41.5 0.14 n.d. 0.20 99.7 80.5
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-8B-NiOl-T1739.2 n.d. 17.9 0.27 41.6 0.12 n.d. 0.19 99.3 80.5
UR-8B-NiOl-T1439.1 0.01 18.2 0.25 41.8 0.15 n.d. 0.14 99.6 80.3
UR-8B-NiOl-T1839.5 0.01 18.2 0.31 41.6 0.12 n.d. 0.32 100.0 80.3
UR-8B-NiOl-T2039.3 0.01 18.6 0.28 41.0 0.16 n.d. 0.12 99.5 79.7
UR-8B-NiOl-T1039.6 0.01 18.7 0.26 41.1 0.15 n.d. 0.15 100.0 79.7
UR-8B-NiOl-T239.2 n.d. 18.6 0.27 40.7 0.15 n.d. 0.14 99.0 79.6
UR-8B-NiOl-T839.3 n.d. 18.8 0.36 40.9 0.18 0.03 0.13 99.7 79.4
UR-8B-NiOl-T539.0 0.02 18.9 0.34 41.0 0.15 n.d. 0.14 99.6 79.4
UR-8B-NiOl-T238.9 0.03 18.9 0.34 40.9 0.13 n.d. 0.21 99.5 79.4
UR-8B-NiOl-T739.3 n.d. 19.0 0.35 41.0 0.14 n.d. 0.21 99.9 79.4
UR-8B-NiOl-T19-139.6 n.d. 18.8 0.31 40.7 0.17 n.d. 0.16 99.7 79.4
UR-8B-NiOl-T739.2 0.03 19.0 0.31 40.9 0.15 n.d. 0.14 99.8 79.3
UR-8B-NiOl-T1839.5 0.04 18.8 0.32 40.5 0.14 n.d. 0.24 99.5 79.3
UR-8B-NiOl-T1639.2 0.02 18.9 0.34 40.5 0.16 n.d. 0.18 99.4 79.3
UR-8B-NiOl-T939.1 0.03 18.9 0.40 40.3 0.14 n.d. 0.24 99.1 79.2
UR-8B-NiOl-T638.9 0.02 19.1 0.37 40.5 0.17 n.d. 0.11 99.2 79.1
UR-8B-NiOl-T19-1839.6 0.01 19.0 0.34 40.1 0.13 0.07 0.19 99.5 79.0
UR-8B-NiOl-T138.8 0.01 19.2 0.35 40.2 0.12 0.06 0.21 99.0 78.9
UR-8B-NiOl-T138.9 0.02 19.5 0.42 40.3 0.12 0.07 0.20 99.5 78.7
UR-8B-NiOl-T1439.3 0.02 19.6 0.31 40.2 0.15 0.04 0.12 99.7 78.5
UR-8B-NiOl-T139.1 0.01 19.7 0.35 40.3 0.13 0.05 0.18 99.9 78.5
UR-8B-NiOl-T1038.9 0.03 19.8 0.33 40.0 0.11 n.d. 0.21 99.3 78.3
UR-8B-NiOl-T1839.4 0.02 19.9 0.28 40.2 0.15 n.d. 0.18 100.1 78.2
UR-8B-NiOl-T638.9 n.d. 19.8 0.42 39.6 0.16 n.d. 0.18 99.2 78.1
UR-8B-NiOl-T1039.0 n.d. 19.9 0.32 39.8 0.14 n.d. 0.12 99.2 78.1
UR-8B-NiOl-T1039.1 n.d. 20.4 0.40 39.9 0.18 n.d. 0.10 100.2 77.7
UR-8B-NiOl-T1439.2 0.01 20.3 0.43 39.4 0.16 n.d. 0.11 99.6 77.6
UR-8B-NiOl-T138.8 0.01 20.5 0.45 39.6 0.16 0.11 0.16 99.8 77.4
UR-8B-NiOl-T338.6 0.02 20.4 0.48 39.2 0.12 n.d. 0.18 99.1 77.4
UR-8B-NiOl-T1339.1 0.01 20.5 0.48 39.3 0.18 n.d. 0.10 99.6 77.4
UR-8B-NiOl-T838.9 0.02 20.4 0.47 38.9 0.15 n.d. 0.18 99.1 77.3
UR-8B-NiOl-T1038.8 n.d. 20.6 0.46 39.3 0.13 0.06 0.16 99.5 77.2
UR-8B-NiOl-T738.5 0.04 20.6 0.61 38.9 0.17 n.d. 0.15 99.0 77.1
UR-8B-NiOl-T1839.0 0.02 20.9 0.26 39.1 0.14 n.d. 0.17 99.6 76.9
UR-8B-NiOl-T1438.8 0.01 21.3 0.36 39.1 0.16 n.d. 0.07 99.8 76.5
UR-8B-NiOl-T1238.8 n.d. 21.2 0.52 38.7 0.16 n.d. 0.12 99.5 76.5
UR-8B-NiOl-T138.5 0.02 21.4 0.45 38.6 0.15 n.d. 0.13 99.2 76.3
UR-8B-NiOl-T1138.8 0.01 21.2 0.47 38.3 0.17 n.d. 0.10 99.0 76.3
UR-8B-NiOl-T1238.9 0.02 21.6 0.45 38.4 0.17 n.d. 0.08 99.6 76.0
UR-8B-NiOl-T838.6 0.02 21.6 0.48 38.3 0.17 n.d. 0.08 99.3 75.9
UR-8B-NiOl-T1538.9 0.01 21.8 0.43 38.4 0.17 n.d. 0.13 99.8 75.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-8B-NiOl-T2038.8 0.02 21.8 0.50 38.1 0.17 n.d. 0.09 99.5 75.7
UR-8B-NiOl-T738.5 0.09 21.9 0.52 38.1 0.20 n.d. 0.11 99.4 75.6
UR-8B-NiOl-T1638.5 0.01 22.0 0.47 37.9 0.19 n.d. 0.10 99.2 75.4
UR-8B-NiOl-T1839.1 0.02 22.0 0.35 37.9 0.19 n.d. 0.12 99.8 75.4
UR-8B-NiOl-T1538.8 0.02 22.4 0.49 37.6 0.18 n.d. 0.11 99.6 74.9
UR-8B-NiOl-T1438.9 n.d. 22.7 0.38 37.9 0.18 n.d. 0.08 100.2 74.9
UR-8B-NiOl-T138.4 n.d. 22.9 0.54 37.6 0.14 n.d. 0.06 99.7 74.6
UR-8B-NiOl-T1738.6 0.03 22.8 0.52 37.4 0.19 n.d. 0.08 99.6 74.5
UR-8B-NiOl-T938.3 n.d. 23.1 0.41 37.5 0.17 n.d. 0.07 99.6 74.3
UR-8B-NiOl-T1038.5 0.01 23.1 0.50 37.2 0.19 n.d. 0.07 99.5 74.2
UR-8B-NiOl-T1338.4 0.01 23.5 0.57 36.9 0.18 n.d. 0.08 99.6 73.7
UR-8B-NiOl-T1038.2 0.03 23.3 0.56 36.6 0.19 n.d. 0.07 99.0 73.7
UR-8B-NiOl-T1838.0 0.02 24.5 0.47 36.0 0.20 n.d. 0.06 99.3 72.3
UR-8B-NiOl-T1738.2 0.04 24.7 0.58 36.0 0.17 n.d. 0.06 99.7 72.2
APA-6b-NiOl-T1940.6 0.03 13.5 0.21 44.8 0.09 0.05 0.49 99.8 85.5
APA-6b-NiOl-T1340.2 0.03 13.7 0.15 45.0 0.11 n.d. 0.49 99.6 85.4
APA-6b-NiOl-T10-19(11/19)40.6 0.01 13.6 0.19 44.8 0.10 0.04 0.47 99.8 85.4
APA-6b-NiOl-T10-15(11/15)40.3 0.02 13.6 0.12 44.8 0.10 0.04 0.52 99.5 85.4
APA-6b-NiOl-T1940.4 0.03 13.6 0.18 44.6 0.13 0.61 0.45 100.1 85.3
APA-6b-NiOl-T1940.4 0.04 13.7 0.20 44.8 0.10 n.d. 0.47 99.8 85.3
APA-6b-NiOl-T10-14(11/14)40.4 0.02 13.7 0.19 44.8 0.10 0.03 0.46 99.7 85.3
APA-6b-NiOl-T1940.6 0.07 13.7 0.18 44.6 0.12 0.04 0.45 99.8 85.3
APA-6b-NiOl-T1940.6 0.02 13.9 0.16 45.0 0.10 0.06 0.46 100.2 85.3
APA-6b-NiOl-T1940.6 0.06 13.7 0.14 44.5 0.12 0.34 0.45 100.0 85.3
APA-6b-NiOl-T1940.7 0.03 13.8 0.17 44.8 0.10 n.d. 0.49 100.2 85.2
APA-6b-NiOl-T1940.4 0.02 13.8 0.17 44.7 0.13 0.27 0.49 100.0 85.2
APA-6b-NiOl-T1940.5 0.03 13.8 0.20 44.7 0.10 0.03 0.47 99.8 85.2
APA-6b-NiOl-T1339.9 0.02 13.8 0.20 44.6 0.11 n.d. 0.44 99.1 85.2
APA-6b-NiOl-T10-12(11/12)40.2 0.03 13.8 0.15 44.4 0.11 n.d. 0.46 99.2 85.2
APA-6b-NiOl-T10-17(11/17)40.4 0.02 13.9 0.19 44.8 0.11 0.04 0.49 100.0 85.1
APA-6b-NiOl-T1339.9 0.02 13.9 0.18 44.6 0.11 n.d. 0.48 99.2 85.1
APA-6b-NiOl-T239.9 0.04 13.9 0.21 44.5 0.11 n.d. 0.48 99.1 85.1
APA-6b-NiOl-T1640.7 0.01 13.9 0.13 44.5 0.11 n.d. 0.42 99.8 85.1
APA-6b-NiOl-T1039.6 0.03 13.9 0.17 44.6 0.11 0.06 0.48 99.0 85.1
APA-6b-NiOl-T1940.3 0.02 13.9 0.22 44.5 0.12 n.d. 0.43 99.5 85.1
APA-6b-NiOl-T1039.6 0.03 13.9 0.20 44.6 0.11 n.d. 0.47 99.0 85.1
APA-6b-NiOl-T1940.6 0.04 14.0 0.17 44.9 0.11 0.04 0.48 100.3 85.1
APA-6b-NiOl-T1940.6 0.02 14.0 0.22 44.8 0.10 0.06 0.48 100.2 85.1
APA-6b-NiOl-T1940.3 0.02 13.8 0.19 44.3 0.12 0.05 0.42 99.3 85.1
APA-6b-NiOl-T10-24(11/24)40.3 0.02 14.0 0.18 44.7 0.10 n.d. 0.46 99.8 85.1
APA-6b-NiOl-T1339.9 0.02 14.0 0.19 44.5 0.11 0.04 0.45 99.2 85.0
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APA-6b-NiOl-T10-25(11/25)40.4 0.01 14.0 0.23 44.6 0.11 0.06 0.45 99.8 85.0
APA-6b-NiOl-T640.0 0.02 14.0 0.18 44.5 0.10 0.03 0.45 99.3 85.0
APA-6b-NiOl-T1940.6 0.02 14.0 0.17 44.5 0.11 0.19 0.46 100.0 85.0
APA-6b-NiOl-T1940.4 0.03 14.1 0.14 44.9 0.11 0.05 0.46 100.2 85.0
APA-6b-NiOl-T1940.7 0.01 14.1 0.19 44.7 0.10 0.05 0.50 100.3 85.0
APA-6b-NiOl-T1339.9 0.02 14.0 0.21 44.5 0.09 0.04 0.47 99.3 85.0
APA-6b-NiOl-T1640.6 n.d. 14.1 0.23 44.6 0.10 0.03 0.44 100.1 85.0
APA-6b-NiOl-T1940.3 0.02 14.0 0.15 44.4 0.13 0.04 0.47 99.5 85.0
APA-6b-NiOl-T2040.0 0.02 14.0 0.25 44.3 0.10 n.d. 0.46 99.2 84.9
APA-6b-NiOl-T1339.8 0.02 14.0 0.12 44.4 0.10 n.d. 0.42 99.0 84.9
APA-6b-NiOl-T2040.2 0.01 14.0 0.19 44.4 0.11 0.15 0.43 99.5 84.9
APA-6b-NiOl-T1940.5 0.03 14.0 0.22 44.3 0.12 0.04 0.42 99.7 84.9
APA-6b-NiOl-T1340.0 0.01 14.0 0.18 44.3 0.12 0.05 0.43 99.1 84.9
APA-6b-NiOl-T640.0 0.02 14.1 0.21 44.4 0.11 n.d. 0.46 99.3 84.9
APA-6b-NiOl-T640.0 0.02 14.1 0.19 44.4 0.12 0.04 0.41 99.2 84.9
APA-6b-NiOl-T1640.5 0.02 14.2 0.20 44.7 0.11 n.d. 0.47 100.2 84.9
APA-6b-NiOl-T1940.4 0.02 14.1 0.17 44.4 0.10 0.03 0.45 99.7 84.9
APA-6b-NiOl-T20-15(24/15)40.3 0.02 14.1 0.13 44.4 0.11 0.04 0.46 99.6 84.9
APA-6b-NiOl-T239.8 0.03 14.1 0.23 44.3 0.11 n.d. 0.43 99.0 84.9
APA-6b-NiOl-T1940.4 0.02 14.1 0.20 44.4 0.11 0.08 0.51 99.9 84.9
APA-6b-NiOl-T1339.8 0.02 14.1 0.21 44.4 0.11 n.d. 0.41 99.1 84.9
APA-6b-NiOl-T640.2 0.04 14.1 0.19 44.4 0.12 0.07 0.46 99.6 84.9
APA-6b-NiOl-T2040.2 0.01 14.1 0.18 44.3 0.11 0.04 0.48 99.4 84.9
APA-6b-NiOl-T1340.2 0.03 14.3 0.22 44.9 0.11 n.d. 0.42 100.2 84.8
APA-6b-NiOl-T1640.6 0.03 14.2 0.20 44.7 0.09 0.05 0.45 100.3 84.8
APA-6b-NiOl-T239.9 0.02 14.2 0.21 44.4 0.12 0.07 0.46 99.4 84.8
APA-6b-NiOl-T239.8 0.03 14.2 0.21 44.4 0.12 n.d. 0.43 99.2 84.8
APA-6b-NiOl-T1240.1 0.03 14.1 0.18 44.2 0.10 0.04 0.40 99.2 84.8
APA-6b-NiOl-T2040.0 0.03 14.2 0.19 44.4 0.12 n.d. 0.47 99.3 84.8
APA-6b-NiOl-T1240.2 0.03 14.1 0.25 44.2 0.11 n.d. 0.43 99.4 84.8
APA-6b-NiOl-T539.8 0.02 14.2 0.26 44.4 0.10 n.d. 0.41 99.2 84.8
APA-6b-NiOl-T240.3 0.02 14.2 0.13 44.3 0.10 0.04 0.43 99.4 84.8
APA-6b-NiOl-T2040.2 0.06 14.1 0.10 44.0 0.11 0.05 0.43 99.0 84.8
APA-6b-NiOl-T640.1 0.02 14.3 0.22 44.5 0.11 0.04 0.43 99.7 84.8
APA-6b-NiOl-T1240.1 0.02 14.2 0.23 44.4 0.11 n.d. 0.42 99.5 84.8
APA-6b-NiOl-T1940.4 0.02 14.2 0.22 44.2 0.11 n.d. 0.43 99.5 84.8
APA-6b-NiOl-T1039.7 0.02 14.4 0.20 44.6 0.11 n.d. 0.48 99.4 84.7
APA-6b-NiOl-T540.0 0.03 14.3 0.22 44.3 0.11 0.04 0.42 99.4 84.7
APA-6b-NiOl-T1240.2 0.02 14.3 0.19 44.3 0.12 n.d. 0.47 99.6 84.7
APA-6b-NiOl-T2040.0 0.02 14.2 0.20 44.0 0.11 0.10 0.41 99.1 84.7
APA-6b-NiOl-T1640.6 0.02 14.3 0.14 44.2 0.10 n.d. 0.39 99.7 84.6
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APA-6b-NiOl-T2040.0 0.03 14.3 0.22 44.1 0.10 0.09 0.37 99.1 84.6
APA-6b-NiOl-T2040.2 0.02 14.3 0.24 44.3 0.11 n.d. 0.42 99.6 84.6
APA-6b-NiOl-T1640.3 0.03 14.4 0.22 44.4 0.11 n.d. 0.41 99.9 84.6
APA-6b-NiOl-T1940.3 0.02 14.3 0.19 44.2 0.11 0.04 0.41 99.5 84.6
APA-6b-NiOl-T739.9 0.02 14.5 0.10 44.6 0.10 0.06 0.48 99.7 84.6
APA-6b-NiOl-T2040.2 0.07 14.2 0.18 43.9 0.11 0.03 0.45 99.1 84.6
APA-6b-NiOl-T540.2 0.02 14.5 0.24 44.5 0.10 n.d. 0.39 99.9 84.6
APA-6b-NiOl-T240.2 0.02 14.5 0.17 44.5 0.11 0.05 0.40 100.0 84.6
APA-6b-NiOl-T739.7 0.03 14.3 0.20 44.1 0.10 0.04 0.42 99.0 84.6
APA-6b-NiOl-T2040.0 0.02 14.4 0.24 44.4 0.13 0.04 0.43 99.7 84.6
APA-6b-NiOl-T739.7 0.02 14.4 0.18 44.3 0.10 n.d. 0.45 99.2 84.5
APA-6b-NiOl-T1039.5 0.03 14.4 0.31 44.2 0.11 0.04 0.43 99.0 84.5
APA-6b-NiOl-T1840.3 0.02 14.4 0.21 44.1 0.11 n.d. 0.36 99.5 84.5
APA-6b-NiOl-T539.8 0.02 14.5 0.16 44.4 0.12 n.d. 0.41 99.5 84.5
APA-6b-NiOl-T1039.4 0.01 14.5 0.20 44.3 0.11 n.d. 0.37 99.0 84.4
APA-6b-NiOl-T239.9 0.03 14.6 0.18 44.4 0.10 0.04 0.36 99.6 84.4
APA-6b-NiOl-T539.8 0.02 14.5 0.14 44.2 0.12 n.d. 0.38 99.3 84.4
APA-6b-NiOl-T739.9 0.03 14.6 0.18 44.4 0.10 n.d. 0.44 99.7 84.4
APA-6b-NiOl-T739.8 0.02 14.6 0.20 44.3 0.10 n.d. 0.43 99.5 84.4
APA-6b-NiOl-T1840.1 0.01 14.6 0.19 44.2 0.12 n.d. 0.43 99.6 84.4
APA-6b-NiOl-T640.1 n.d. 14.6 0.23 44.1 0.09 n.d. 0.34 99.4 84.4
APA-6b-NiOl-T1240.2 0.03 14.7 0.11 44.2 0.12 n.d. 0.40 99.7 84.3
APA-6b-NiOl-T1240.3 0.03 14.7 0.23 44.2 0.10 0.03 0.43 100.1 84.3
APA-6b-NiOl-T239.8 0.03 14.7 0.22 44.2 0.10 0.18 0.40 99.7 84.3
APA-6b-NiOl-T639.9 0.01 14.7 0.22 44.0 0.12 n.d. 0.30 99.2 84.3
APA-6b-NiOl-T840.0 0.02 14.7 0.17 44.1 0.13 0.04 0.33 99.5 84.2
APA-6b-NiOl-T839.8 0.03 14.7 0.18 44.1 0.11 0.03 0.32 99.3 84.2
APA-6b-NiOl-T540.0 0.03 14.7 0.22 44.1 0.12 0.04 0.41 99.6 84.2
APA-6b-NiOl-T540.1 0.03 14.8 0.17 44.2 0.10 n.d. 0.35 99.7 84.2
APA-6b-NiOl-T840.0 0.03 14.7 0.20 43.9 0.12 0.18 0.34 99.5 84.2
APA-6b-NiOl-T1840.3 0.03 14.7 0.19 43.8 0.12 n.d. 0.32 99.4 84.2
APA-6b-NiOl-T939.6 0.10 14.7 0.17 43.9 0.11 0.07 0.37 99.1 84.2
APA-6b-NiOl-T440.2 0.02 14.8 0.22 44.2 0.12 n.d. 0.33 100.0 84.1
APA-6b-NiOl-T840.0 0.01 14.8 0.24 44.0 0.11 n.d. 0.35 99.5 84.1
APA-6b-NiOl-T640.1 0.02 14.7 0.15 43.7 0.12 0.03 0.34 99.2 84.1
APA-6b-NiOl-T840.0 0.02 14.8 0.24 44.0 0.12 0.06 0.30 99.5 84.1
APA-6b-NiOl-T439.7 0.02 14.8 0.21 43.9 0.12 n.d. 0.32 99.1 84.1
APA-6b-NiOl-T1539.8 n.d. 14.8 0.22 43.8 0.12 n.d. 0.31 99.1 84.0
APA-6b-NiOl-T1539.9 0.03 14.8 0.20 43.7 0.11 0.04 0.31 99.1 84.0
APA-6b-NiOl-T139.8 0.02 14.8 0.22 43.8 0.13 n.d. 0.36 99.2 84.0
APA-6b-NiOl-T239.8 0.03 14.9 0.16 43.9 0.11 0.12 0.41 99.4 84.0
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APA-6b-NiOl-T240.0 0.02 14.9 0.18 43.8 0.12 0.03 0.35 99.4 84.0
APA-6b-NiOl-T640.1 0.03 14.9 0.17 43.9 0.12 n.d. 0.30 99.6 84.0
APA-6b-NiOl-T939.8 0.03 14.9 0.23 43.9 0.11 0.04 0.33 99.3 84.0
APA-6b-NiOl-T1840.2 0.02 15.0 0.24 44.1 0.12 n.d. 0.35 100.0 84.0
APA-6b-NiOl-T540.1 0.03 15.0 0.20 44.0 0.13 n.d. 0.33 99.8 84.0
APA-6b-NiOl-T439.8 0.03 14.9 0.23 43.9 0.13 n.d. 0.31 99.3 84.0
APA-6b-NiOl-T839.8 0.01 15.0 0.21 44.2 0.11 n.d. 0.31 99.7 84.0
APA-6b-NiOl-T839.8 0.02 15.0 0.17 44.0 0.12 0.26 0.31 99.7 84.0
APA-6b-NiOl-T1439.6 0.02 14.9 0.27 43.7 0.13 n.d. 0.33 99.0 84.0
APA-6b-NiOl-T1640.1 0.01 14.9 0.15 43.8 0.11 0.03 0.31 99.4 83.9
APA-6b-NiOl-T540.0 0.02 15.0 0.21 43.9 0.12 n.d. 0.30 99.5 83.9
APA-6b-NiOl-T1439.8 0.33 14.9 0.21 43.6 0.13 0.05 0.34 99.4 83.9
APA-6b-NiOl-T840.1 n.d. 15.0 0.25 43.8 0.12 0.04 0.31 99.6 83.9
APA-6b-NiOl-T839.7 0.02 15.1 0.17 44.0 0.11 0.03 0.32 99.5 83.9
APA-6b-NiOl-T139.9 n.d. 14.9 0.21 43.6 0.13 n.d. 0.35 99.1 83.9
APA-6b-NiOl-T1239.8 0.02 14.9 0.24 43.6 0.10 n.d. 0.37 99.1 83.9
APA-6b-NiOl-T1840.0 0.03 15.0 0.21 43.8 0.11 n.d. 0.30 99.4 83.9
APA-6b-NiOl-T1640.1 0.02 15.1 0.20 44.0 0.11 0.03 0.27 99.8 83.9
APA-6b-NiOl-T539.7 0.01 15.2 0.25 44.1 0.11 n.d. 0.33 99.7 83.8
APA-6b-NiOl-T839.8 0.09 15.1 0.18 43.8 0.11 0.34 0.31 99.7 83.8
APA-6b-NiOl-T339.8 0.02 15.0 0.17 43.6 0.13 n.d. 0.27 99.0 83.8
APA-6b-NiOl-T1839.9 0.02 15.0 0.26 43.5 0.13 0.05 0.28 99.2 83.8
APA-6b-NiOl-T1439.8 0.02 15.1 0.21 43.8 0.13 n.d. 0.29 99.4 83.8
APA-6b-NiOl-T1439.7 0.03 15.1 0.15 43.7 0.10 n.d. 0.31 99.0 83.8
APA-6b-NiOl-T1439.9 0.02 15.1 0.21 43.7 0.11 n.d. 0.31 99.3 83.8
APA-6b-NiOl-T1439.5 0.01 15.2 0.22 43.8 0.12 n.d. 0.32 99.2 83.7
APA-6b-NiOl-T1340.3 0.33 14.9 0.11 43.0 0.14 n.d. 0.40 99.1 83.7
APA-6b-NiOl-T540.0 0.03 15.1 0.20 43.6 0.12 n.d. 0.29 99.4 83.7
APA-6b-NiOl-T1640.3 0.02 15.1 0.23 43.6 0.13 n.d. 0.28 99.7 83.7
APA-6b-NiOl-T939.8 0.03 15.1 0.21 43.6 0.11 n.d. 0.33 99.2 83.7
APA-6b-NiOl-T339.6 0.02 15.1 0.18 43.6 0.12 n.d. 0.31 99.0 83.7
APA-6b-NiOl-T939.7 0.03 15.2 0.22 43.6 0.12 n.d. 0.30 99.1 83.7
APA-6b-NiOl-T639.9 0.03 15.2 0.15 43.6 0.11 0.03 0.31 99.4 83.7
APA-6b-NiOl-T1840.2 0.02 15.2 0.26 43.7 0.12 n.d. 0.34 99.9 83.7
APA-6b-NiOl-T1439.6 0.02 15.2 0.20 43.8 0.11 n.d. 0.34 99.3 83.7
APA-6b-NiOl-T2040.1 0.02 15.2 0.20 43.6 0.12 n.d. 0.28 99.6 83.6
APA-6b-NiOl-T839.9 0.04 15.2 0.19 43.6 0.12 n.d. 0.36 99.5 83.6
APA-6b-NiOl-T539.8 0.03 15.2 0.21 43.6 0.11 n.d. 0.29 99.2 83.6
APA-6b-NiOl-T839.8 0.04 15.2 0.19 43.6 0.12 0.05 0.30 99.3 83.6
APA-6b-NiOl-T1539.7 0.01 15.2 0.16 43.4 0.12 0.08 0.33 99.0 83.6
APA-6b-NiOl-T1239.8 0.03 15.3 0.19 43.7 0.13 n.d. 0.28 99.4 83.6
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APA-6b-NiOl-T640.0 0.02 15.2 0.21 43.5 0.10 n.d. 0.32 99.3 83.6
APA-6b-NiOl-T339.7 0.02 15.2 0.17 43.6 0.13 n.d. 0.32 99.1 83.6
APA-6b-NiOl-T739.7 0.02 15.2 0.21 43.5 0.13 n.d. 0.28 99.1 83.6
APA-6b-NiOl-T1740.1 0.02 15.3 0.18 43.6 0.12 0.05 0.32 99.6 83.5
APA-6b-NiOl-T739.6 0.03 15.3 0.14 43.6 0.11 0.14 0.33 99.3 83.5
APA-6b-NiOl-T139.7 0.02 15.3 0.14 43.5 0.11 n.d. 0.31 99.0 83.5
APA-6b-NiOl-T240.1 0.03 15.3 0.25 43.4 0.12 n.d. 0.26 99.4 83.5
APA-6b-NiOl-T1339.6 0.01 15.3 0.17 43.4 0.11 n.d. 0.33 99.0 83.5
APA-6b-NiOl-T539.8 0.02 15.3 0.20 43.3 0.12 0.06 0.26 99.1 83.5
APA-6b-NiOl-T1940.3 0.03 15.3 0.17 43.3 0.14 n.d. 0.26 99.5 83.5
APA-6b-NiOl-T339.5 0.02 15.3 0.25 43.4 0.12 0.05 0.32 99.0 83.5
APA-6b-NiOl-T1339.7 0.01 15.4 0.26 43.4 0.12 n.d. 0.26 99.2 83.4
APA-6b-NiOl-T1240.0 0.01 15.4 0.21 43.5 0.11 0.03 0.38 99.7 83.4
APA-6b-NiOl-T139.6 n.d. 15.4 0.26 43.4 0.12 n.d. 0.32 99.2 83.4
APA-6b-NiOl-T1739.9 0.03 15.5 0.25 43.6 0.12 n.d. 0.32 99.7 83.4
APA-6b-NiOl-T439.9 0.02 15.4 0.14 43.5 0.13 n.d. 0.22 99.4 83.4
APA-6b-NiOl-T539.9 0.03 15.4 0.28 43.3 0.13 0.04 0.27 99.4 83.4
APA-6b-NiOl-T840.1 0.04 15.3 0.24 43.0 0.12 n.d. 0.33 99.2 83.3
APA-6b-NiOl-T1640.5 0.25 15.2 0.16 42.6 0.13 n.d. 0.30 99.2 83.3
APA-6b-NiOl-T1139.2 0.01 15.5 0.22 43.6 0.12 n.d. 0.31 99.0 83.3
APA-6b-NiOl-T1739.9 0.30 15.5 0.24 43.2 0.14 n.d. 0.33 99.7 83.3
APA-6b-NiOl-T1740.0 0.28 15.3 0.20 42.8 0.13 n.d. 0.33 99.0 83.3
APA-6b-NiOl-T139.6 0.03 15.5 0.21 43.3 0.12 0.04 0.28 99.1 83.3
APA-6b-NiOl-T539.8 0.02 15.6 0.24 43.5 0.13 0.15 0.26 99.7 83.3
APA-6b-NiOl-T239.8 0.06 15.6 0.25 43.5 0.13 0.52 0.40 100.2 83.3
APA-6b-NiOl-T139.7 0.02 15.6 0.20 43.5 0.12 0.03 0.26 99.5 83.2
APA-6b-NiOl-T140.0 0.01 15.6 0.24 43.3 0.11 0.04 0.27 99.5 83.2
APA-6b-NiOl-T139.8 0.03 15.6 0.15 43.4 0.12 n.d. 0.24 99.3 83.2
APA-6b-NiOl-T2039.8 0.04 15.6 0.21 43.2 0.10 n.d. 0.24 99.2 83.2
APA-6b-NiOl-T1439.4 0.02 15.7 0.19 43.4 0.13 n.d. 0.29 99.1 83.2
APA-6b-NiOl-T839.9 0.09 16.0 0.20 44.4 0.12 n.d. 0.20 101.0 83.2
APA-6b-NiOl-T440.1 0.02 15.7 0.25 43.5 0.12 n.d. 0.24 100.0 83.2
APA-6b-NiOl-T1840.0 0.01 15.6 0.16 43.3 0.12 n.d. 0.23 99.5 83.2
APA-6b-NiOl-T1139.6 0.01 15.6 0.19 43.2 0.13 n.d. 0.26 99.0 83.1
APA-6b-NiOl-T339.6 0.02 15.6 0.19 43.2 0.12 0.03 0.28 99.0 83.1
APA-6b-NiOl-T1239.9 0.02 15.6 0.22 43.2 0.12 0.06 0.36 99.5 83.1
APA-6b-NiOl-T140.0 n.d. 15.7 0.23 43.2 0.12 0.03 0.27 99.6 83.1
APA-6b-NiOl-T739.4 0.01 15.7 0.19 43.2 0.11 0.04 0.41 99.1 83.1
APA-6b-NiOl-T439.8 0.03 15.8 0.21 43.6 0.12 n.d. 0.27 99.9 83.1
APA-6b-NiOl-T139.9 0.02 15.6 0.22 43.0 0.13 n.d. 0.28 99.2 83.1
APA-6b-NiOl-T939.5 0.03 15.7 0.30 43.2 0.12 0.06 0.24 99.2 83.1
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APA-6b-NiOl-T1739.9 n.d. 15.7 0.23 43.2 0.12 0.03 0.28 99.5 83.1
APA-6b-NiOl-T1039.4 0.27 15.7 0.22 43.2 0.13 0.34 0.22 99.5 83.1
APA-6b-NiOl-T1139.5 0.01 15.8 0.21 43.1 0.12 n.d. 0.24 99.0 83.0
APA-6b-NiOl-T139.8 0.03 15.8 0.19 43.2 0.13 0.04 0.23 99.4 83.0
APA-6b-NiOl-T240.1 0.03 15.9 0.20 43.4 0.12 0.06 0.25 100.1 83.0
APA-6b-NiOl-T539.7 0.29 15.7 0.19 43.1 0.13 0.04 0.23 99.5 83.0
APA-6b-NiOl-T439.4 0.01 15.9 0.21 43.3 0.11 0.04 0.27 99.2 82.9
APA-6b-NiOl-T1339.5 0.02 15.9 0.17 43.2 0.12 n.d. 0.23 99.1 82.9
APA-6b-NiOl-T939.8 0.03 15.8 0.21 42.9 0.12 n.d. 0.18 99.1 82.9
APA-6b-NiOl-T339.6 0.02 16.0 0.21 43.2 0.13 0.03 0.21 99.3 82.8
APA-6b-NiOl-T139.8 n.d. 16.0 0.23 43.1 0.11 n.d. 0.27 99.5 82.8
APA-6b-NiOl-T139.9 0.02 16.0 0.27 43.1 0.13 n.d. 0.27 99.7 82.8
APA-6b-NiOl-T139.8 0.02 16.0 0.28 42.9 0.12 n.d. 0.27 99.4 82.7
APA-6b-NiOl-T1640.2 0.02 16.0 0.21 43.0 0.12 n.d. 0.22 99.7 82.7
APA-6b-NiOl-T2040.0 0.03 16.2 0.21 43.0 0.13 n.d. 0.24 99.8 82.5
APA-6b-NiOl-T1239.7 n.d. 16.3 0.17 43.1 0.13 n.d. 0.24 99.7 82.5
APA-6b-NiOl-T840.0 0.02 16.3 0.19 43.0 0.12 n.d. 0.25 99.9 82.5
APA-6b-NiOl-T1640.3 0.01 16.3 0.23 43.0 0.12 n.d. 0.29 100.2 82.5
APA-6b-NiOl-T1739.7 0.02 16.3 0.21 42.9 0.13 0.10 0.22 99.5 82.5
APA-6b-NiOl-T139.8 0.03 16.2 0.25 42.8 0.12 n.d. 0.27 99.5 82.5
APA-6b-NiOl-T1640.1 n.d. 16.4 0.23 43.2 0.12 n.d. 0.25 100.4 82.4
APA-6b-NiOl-T139.5 0.01 16.3 0.16 42.8 0.14 0.05 0.27 99.2 82.4
APA-6b-NiOl-T1439.7 0.02 16.3 0.22 42.7 0.11 n.d. 0.29 99.4 82.4
APA-6b-NiOl-T1439.3 0.02 16.4 0.21 42.8 0.14 n.d. 0.23 99.1 82.3
APA-6b-NiOl-T840.0 0.02 16.5 0.21 42.8 0.13 n.d. 0.22 99.9 82.2
APA-6b-NiOl-T1539.5 0.02 16.4 0.23 42.6 0.13 n.d. 0.17 99.1 82.2
APA-6b-NiOl-T1939.8 0.01 16.4 0.21 42.5 0.14 0.04 0.22 99.3 82.2
APA-6b-NiOl-T639.4 0.02 16.5 0.26 42.7 0.13 n.d. 0.23 99.2 82.1
APA-6b-NiOl-T1839.7 0.01 16.5 0.28 42.6 0.13 0.04 0.17 99.5 82.1
APA-6b-NiOl-T2039.5 0.02 16.6 0.14 42.5 0.11 n.d. 0.34 99.2 82.0
APA-6b-NiOl-T539.6 0.01 16.8 0.29 42.3 0.14 n.d. 0.20 99.4 81.8
APA-6b-NiOl-T639.7 n.d. 16.9 0.28 42.5 0.13 n.d. 0.23 99.8 81.7
APA-6b-NiOl-T939.7 0.01 17.1 0.28 42.4 0.15 n.d. 0.17 99.8 81.6
APA-6b-NiOl-T339.4 0.02 17.2 0.18 42.1 0.15 n.d. 0.18 99.2 81.4
APA-6b-NiOl-T1640.2 0.03 17.0 0.25 41.7 0.12 n.d. 0.16 99.5 81.4
APA-6b-NiOl-T539.6 0.02 17.3 0.21 42.3 0.13 n.d. 0.16 99.8 81.3
APA-6b-NiOl-T339.4 n.d. 17.2 0.30 41.9 0.12 n.d. 0.23 99.1 81.3
APA-6b-NiOl-T1239.5 0.03 17.2 0.18 41.7 0.14 n.d. 0.31 99.1 81.2
APA-6b-NiOl-T1339.1 0.01 17.3 0.30 42.0 0.14 n.d. 0.13 99.1 81.2
APA-6b-NiOl-T139.6 0.02 17.3 0.29 41.7 0.14 0.13 0.19 99.4 81.1
APA-6b-NiOl-T1239.5 0.02 17.7 0.26 42.0 0.13 n.d. 0.26 99.9 80.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-6b-NiOl-T839.5 0.01 17.9 0.23 42.0 0.12 0.03 0.24 100.0 80.7
APA-6b-NiOl-T1739.4 0.02 18.0 0.23 41.4 0.13 0.04 0.25 99.5 80.4
APA-6b-NiOl-T1639.3 0.02 18.1 0.23 41.3 0.15 n.d. 0.10 99.2 80.3
APA-6b-NiOl-T1739.3 0.01 18.3 0.19 41.1 0.13 n.d. 0.22 99.2 80.0
APA-6b-NiOl-T440.5 0.08 18.5 0.24 41.0 0.15 n.d. 0.16 100.6 79.8
APA-6b-NiOl-T1538.8 0.01 18.9 0.32 40.7 0.16 n.d. 0.12 99.1 79.3
APA-6b-NiOl-T1939.5 0.01 19.4 0.32 40.2 0.12 n.d. 0.31 100.0 78.7
APA-6b-NiOl-T1138.7 0.04 19.5 0.36 40.3 0.16 n.d. 0.14 99.3 78.6
APA-6b-NiOl-T1338.6 0.03 20.8 0.31 39.2 0.14 n.d. 0.11 99.2 77.0
APA-6b-NiOl-T1438.3 0.01 21.1 0.25 39.3 0.15 n.d. 0.16 99.2 76.8
APA-6b-NiOl-T1238.6 0.08 21.5 0.36 38.1 0.19 n.d. 0.12 99.0 76.0
APA-6b-NiOl-T738.6 0.02 22.0 0.32 38.5 0.15 n.d. 0.12 99.8 75.7
APA-6b-NiOl-T2038.7 0.05 22.4 0.35 37.8 0.19 n.d. 0.13 99.5 75.0
APA-6b-NiOl-T938.7 0.01 22.5 0.31 37.6 0.17 n.d. 0.10 99.5 74.9
APA-6b-NiOl-T2038.5 0.01 22.6 0.28 37.4 0.19 n.d. 0.23 99.2 74.7
UR-2b-NiOl-T14(13-35)40.4 0.03 12.5 0.16 45.3 0.10 0.38 0.70 99.6 86.6
UR-2b-NiOl-T14(13-35)40.3 0.02 12.7 0.19 45.5 0.09 0.06 0.69 99.6 86.5
UR-2b-NiOl-T14(13-35)40.4 0.02 12.9 0.22 45.6 0.08 0.07 0.69 99.9 86.3
UR-2b-NiOl-T14(13-35)40.4 0.01 12.8 0.14 45.4 0.09 n.d. 0.67 99.6 86.3
UR-2b-NiOl-T14(13-35)40.5 0.02 12.8 0.20 45.4 0.09 0.03 0.66 99.6 86.3
UR-2b-NiOl-T14(13-35)40.4 0.02 12.8 0.14 45.5 0.09 0.12 0.65 99.7 86.3
UR-2b-NiOl-T14(13-35)40.5 0.03 12.9 0.15 45.5 0.08 n.d. 0.64 99.7 86.3
UR-2b-NiOl-T14(13-35)40.3 0.02 12.9 n.d. 45.4 0.09 n.d. 0.68 99.4 86.3
UR-2b-NiOl-T14(13-35)40.3 0.03 12.9 0.16 45.3 0.09 0.05 0.67 99.5 86.3
UR-2b-NiOl-T14(13-35)40.3 0.02 12.9 0.21 45.5 0.07 0.06 0.66 99.7 86.3
UR-2b-NiOl-T14(13-35)40.2 0.02 12.9 0.14 45.5 0.08 n.d. 0.67 99.5 86.3
UR-2b-NiOl-T14(13-35)40.3 0.02 13.0 0.18 45.5 0.09 n.d. 0.68 99.8 86.2
UR-2b-NiOl-T14(13-35)40.2 0.03 13.0 0.15 45.5 0.09 0.04 0.67 99.7 86.2
UR-2b-NiOl-T14(13-35)40.1 0.02 13.1 0.11 45.4 0.10 n.d. 0.64 99.5 86.1
UR-2b-NiOl-T14(13-35)40.2 0.02 13.1 0.12 45.3 0.09 0.03 0.62 99.5 86.1
UR-2b-NiOl-T14(13-35)40.5 0.02 13.1 0.16 45.3 0.09 0.04 0.66 99.8 86.0
UR-2b-NiOl-T14(13-35)40.3 0.03 13.1 0.16 45.3 0.09 0.04 0.58 99.6 86.0
UR-2b-NiOl-T1440.1 0.01 13.2 0.16 45.3 0.09 0.04 0.59 99.5 86.0
UR-2b-NiOl-T6-240.6 0.01 13.1 n.d. 45.0 0.11 n.d. 0.61 99.5 86.0
UR-2b-NiOl-T240.7 n.d. 13.2 0.17 45.2 0.08 0.03 0.59 100.0 85.9
UR-2b-NiOl-T1540.4 0.01 13.2 0.25 45.1 0.09 n.d. 0.62 99.6 85.9
UR-2b-NiOl-T240.6 n.d. 13.2 0.23 45.2 0.10 0.09 0.55 99.9 85.9
UR-2b-NiOl-T240.5 n.d. 13.2 0.20 45.0 0.10 0.10 0.61 99.8 85.9
UR-2b-NiOl-T1540.3 0.01 13.3 0.13 45.2 0.08 0.03 0.63 99.7 85.8
UR-2b-NiOl-T1440.2 0.02 13.3 0.22 45.2 0.09 0.04 0.60 99.7 85.8
UR-2b-NiOl-T1540.3 0.02 13.2 0.20 45.0 0.10 0.06 0.59 99.4 85.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-2b-NiOl-T6-140.4 0.02 13.3 0.14 45.0 0.09 0.03 0.60 99.6 85.8
UR-2b-NiOl-T14(13-35)40.2 0.01 13.3 0.15 45.1 0.08 0.03 0.65 99.6 85.8
UR-2b-NiOl-T1540.3 0.03 13.3 0.19 45.0 0.09 n.d. 0.60 99.5 85.8
UR-2b-NiOl-T1540.3 0.02 13.2 0.24 44.7 0.09 n.d. 0.62 99.2 85.8
UR-2b-NiOl-T2039.8 0.02 13.3 0.21 44.9 0.09 0.10 0.60 99.0 85.8
UR-2b-NiOl-T1840.1 0.02 13.4 0.18 45.2 0.08 n.d. 0.55 99.5 85.8
UR-2b-NiOl-T1540.1 0.56 13.2 0.12 44.7 0.10 0.03 0.60 99.4 85.8
UR-2b-NiOl-T241.0 0.02 13.4 n.d. 45.2 0.08 n.d. 0.55 100.4 85.8
UR-2b-NiOl-T1440.2 n.d. 13.4 0.16 45.2 0.07 n.d. 0.58 99.7 85.8
UR-2b-NiOl-T1540.2 0.03 13.3 0.20 45.0 0.09 0.04 0.56 99.4 85.8
UR-2b-NiOl-T1840.0 0.02 13.4 0.16 45.3 0.09 n.d. 0.55 99.5 85.8
UR-2b-NiOl-T14(13-35)40.2 0.02 13.5 0.17 45.4 0.07 n.d. 0.59 100.0 85.8
UR-2b-NiOl-T6-240.0 n.d. 13.3 0.17 44.9 0.11 n.d. 0.59 99.1 85.8
UR-2b-NiOl-T1540.2 0.03 13.4 0.18 45.1 0.07 n.d. 0.63 99.7 85.8
UR-2b-NiOl-T240.6 0.03 13.4 0.12 45.1 0.08 n.d. 0.61 100.0 85.7
UR-2b-NiOl-T1440.2 0.02 13.4 0.16 45.2 0.09 0.04 0.53 99.6 85.7
UR-2b-NiOl-T240.7 0.01 13.4 0.15 45.2 0.07 n.d. 0.56 100.1 85.7
UR-2b-NiOl-T240.8 0.01 13.4 0.16 45.2 0.09 0.04 0.57 100.2 85.7
UR-2b-NiOl-T2039.7 0.02 13.4 0.18 45.0 0.12 0.31 0.62 99.3 85.7
UR-2b-NiOl-T1540.2 0.03 13.4 0.15 45.1 0.09 n.d. 0.61 99.6 85.7
UR-2b-NiOl-T1540.3 n.d. 13.4 0.14 44.9 0.07 n.d. 0.60 99.3 85.7
UR-2b-NiOl-T1540.4 0.08 13.5 0.21 45.1 0.07 n.d. 0.66 100.0 85.7
UR-2b-NiOl-T14(13-35)40.4 0.02 13.4 0.27 44.9 0.08 n.d. 0.57 99.7 85.7
UR-2b-NiOl-T1540.5 0.09 13.4 0.22 45.0 0.09 0.04 0.61 99.9 85.7
UR-2b-NiOl-T240.8 0.02 13.5 0.13 45.1 0.09 0.08 0.59 100.3 85.6
UR-2b-NiOl-T1540.2 0.01 13.4 0.18 45.0 0.09 0.04 0.64 99.6 85.6
UR-2b-NiOl-T1540.2 0.02 13.4 0.15 44.9 0.09 n.d. 0.63 99.3 85.6
UR-2b-NiOl-T240.6 0.02 13.4 0.14 44.9 0.10 0.06 0.53 99.8 85.6
UR-2b-NiOl-T1840.2 0.02 13.6 0.22 45.4 0.08 n.d. 0.59 100.1 85.6
UR-2b-NiOl-T240.7 0.01 13.5 0.18 45.0 0.09 0.08 0.59 100.1 85.6
UR-2b-NiOl-T1540.3 0.10 13.4 0.21 44.8 0.09 n.d. 0.61 99.5 85.6
UR-2b-NiOl-T1839.9 0.02 13.5 0.20 45.0 0.09 n.d. 0.53 99.3 85.6
UR-2b-NiOl-T2140.2 0.05 13.8 0.24 46.1 0.09 n.d. 0.46 100.9 85.6
UR-2b-NiOl-T240.6 0.01 13.4 0.16 44.8 0.10 0.04 0.52 99.6 85.6
UR-2b-NiOl-T240.9 0.03 13.6 0.11 45.2 0.08 n.d. 0.59 100.5 85.6
UR-2b-NiOl-T1540.2 0.01 13.4 0.14 44.8 0.09 0.04 0.55 99.2 85.6
UR-2b-NiOl-T1840.2 0.02 13.6 0.19 45.1 0.08 n.d. 0.59 99.8 85.6
UR-2b-NiOl-T6-240.4 n.d. 13.6 0.18 45.0 0.10 n.d. 0.57 99.9 85.6
UR-2b-NiOl-T6-240.7 0.03 13.5 0.17 44.7 0.11 n.d. 0.50 99.7 85.5
UR-2b-NiOl-T240.6 0.02 13.6 0.17 45.1 0.09 0.03 0.60 100.2 85.5
UR-2b-NiOl-T6-240.4 0.02 13.6 0.17 45.1 0.09 n.d. 0.56 100.0 85.5
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UR-2b-NiOl-T1540.2 0.02 13.6 0.20 45.0 0.09 n.d. 0.63 99.8 85.5
UR-2b-NiOl-T1540.5 0.02 13.6 0.19 45.0 0.08 0.04 0.61 100.0 85.5
UR-2b-NiOl-T1840.0 n.d. 13.6 0.24 45.1 0.11 0.05 0.53 99.7 85.5
UR-2b-NiOl-T6-140.4 0.02 13.6 0.16 45.2 0.09 n.d. 0.58 100.1 85.5
UR-2b-NiOl-T1540.1 0.02 13.6 0.20 45.1 0.10 0.04 0.64 99.8 85.5
UR-2b-NiOl-T340.1 n.d. 13.6 0.22 44.9 0.09 0.04 0.48 99.4 85.5
UR-2b-NiOl-T2039.8 0.01 13.6 0.13 45.0 0.09 n.d. 0.58 99.1 85.5
UR-2b-NiOl-T240.6 n.d. 13.7 0.21 45.3 0.10 n.d. 0.53 100.4 85.5
UR-2b-NiOl-T1540.4 0.03 13.6 0.12 45.0 0.09 0.04 0.54 99.9 85.5
UR-2b-NiOl-T340.0 0.02 13.6 0.17 44.9 0.10 0.06 0.44 99.4 85.5
UR-2b-NiOl-T6-241.2 0.02 13.5 0.20 44.4 0.10 n.d. 0.52 99.9 85.5
UR-2b-NiOl-T1440.4 0.01 13.7 0.18 45.1 0.08 0.05 0.56 100.1 85.4
UR-2b-NiOl-T340.1 0.03 13.7 0.15 44.8 0.09 0.04 0.45 99.4 85.4
UR-2b-NiOl-T1240.1 0.02 13.7 0.20 45.0 0.08 n.d. 0.54 99.7 85.4
UR-2b-NiOl-T2039.7 0.01 13.7 0.15 44.9 0.09 n.d. 0.60 99.2 85.4
UR-2b-NiOl-T1740.4 0.03 13.8 0.22 45.1 0.09 n.d. 0.51 100.1 85.4
UR-2b-NiOl-T6-239.9 n.d. 13.7 0.25 44.9 0.11 0.05 0.59 99.6 85.4
UR-2b-NiOl-T1240.0 0.03 13.8 0.22 45.2 0.09 n.d. 0.56 100.0 85.4
UR-2b-NiOl-T1540.3 0.05 13.7 0.17 44.7 0.09 0.03 0.52 99.5 85.4
UR-2b-NiOl-T339.9 0.03 13.7 0.25 44.7 0.09 0.09 0.45 99.1 85.4
UR-2b-NiOl-T2039.6 0.02 13.7 0.19 44.8 0.09 n.d. 0.56 99.0 85.3
UR-2b-NiOl-T240.7 n.d. 13.8 0.18 45.0 0.09 n.d. 0.52 100.3 85.3
UR-2b-NiOl-T1540.3 0.01 13.8 0.19 44.8 0.10 n.d. 0.52 99.6 85.3
UR-2b-NiOl-T1339.6 0.02 13.8 0.16 45.0 0.09 n.d. 0.52 99.2 85.3
UR-2b-NiOl-T1239.7 n.d. 13.8 0.18 44.8 0.09 n.d. 0.50 99.0 85.3
UR-2b-NiOl-T1540.3 0.01 13.8 0.20 44.9 0.10 n.d. 0.54 99.9 85.3
UR-2b-NiOl-T1440.1 0.02 13.8 0.23 44.9 0.10 0.17 0.53 99.8 85.3
UR-2b-NiOl-T1240.1 0.02 13.9 0.19 44.9 0.10 0.05 0.49 99.6 85.2
UR-2b-NiOl-T1840.1 0.02 13.9 0.17 45.1 0.09 n.d. 0.52 100.0 85.2
UR-2b-NiOl-T1240.0 0.03 13.9 0.15 45.1 0.09 n.d. 0.49 99.8 85.2
UR-2b-NiOl-T6-140.3 0.03 13.9 0.16 45.0 0.09 n.d. 0.59 100.1 85.2
UR-2b-NiOl-T2139.8 0.01 13.8 0.21 44.6 0.10 n.d. 0.42 99.0 85.2
UR-2b-NiOl-T340.1 0.01 13.9 0.21 44.8 0.08 0.06 0.51 99.7 85.2
UR-2b-NiOl-T340.1 0.01 14.0 0.23 44.9 0.10 0.05 0.46 99.8 85.2
UR-2b-NiOl-T1839.9 0.03 13.9 0.19 44.9 0.09 n.d. 0.42 99.5 85.2
UR-2b-NiOl-T1940.3 0.02 14.0 0.21 45.1 0.10 0.05 0.52 100.3 85.2
UR-2b-NiOl-T2140.0 0.02 13.9 0.15 44.7 0.09 n.d. 0.43 99.3 85.1
UR-2b-NiOl-T340.2 n.d. 13.9 0.25 44.7 0.09 n.d. 0.47 99.7 85.1
UR-2b-NiOl-T240.5 0.02 13.9 0.17 44.7 0.10 0.03 0.44 99.9 85.1
UR-2b-NiOl-T1440.2 0.02 13.9 0.16 44.7 0.10 0.05 0.43 99.6 85.1
UR-2b-NiOl-T14(13-35)40.3 0.01 14.0 0.23 45.0 0.08 n.d. 0.51 100.2 85.1
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UR-2b-NiOl-T2039.6 0.02 13.9 0.24 44.6 0.09 0.03 0.56 99.0 85.1
UR-2b-NiOl-T340.1 0.03 14.0 0.13 44.8 0.09 0.04 0.47 99.6 85.1
UR-2b-NiOl-T339.9 0.02 14.0 0.21 45.0 0.09 0.03 0.49 99.7 85.1
UR-2b-NiOl-T6-140.5 0.04 14.0 0.23 44.9 0.09 0.12 0.49 100.4 85.1
UR-2b-NiOl-T1440.2 0.02 14.0 0.18 44.6 0.10 0.05 0.48 99.7 85.1
UR-2b-NiOl-T1740.0 0.45 14.0 0.22 44.6 0.11 0.03 0.42 99.9 85.1
UR-2b-NiOl-T1339.6 0.02 14.0 0.22 44.8 0.09 n.d. 0.44 99.2 85.0
UR-2b-NiOl-T1840.0 0.02 14.1 0.15 45.1 0.09 n.d. 0.48 100.0 85.0
UR-2b-NiOl-T1339.8 0.01 14.1 0.19 44.9 0.11 0.04 0.48 99.6 85.0
UR-2b-NiOl-T1339.6 n.d. 14.1 0.19 45.0 0.09 0.03 0.51 99.6 85.0
UR-2b-NiOl-T1940.3 0.01 14.1 0.13 44.9 0.09 0.07 0.49 100.0 85.0
UR-2b-NiOl-T1239.9 0.01 14.1 0.18 44.9 0.09 n.d. 0.55 99.7 85.0
UR-2b-NiOl-T1840.1 0.02 14.2 0.17 45.1 0.08 0.03 0.50 100.1 85.0
UR-2b-NiOl-T2139.7 0.02 14.1 0.20 44.8 0.09 0.05 0.47 99.4 85.0
UR-2b-NiOl-T6-140.2 0.02 14.1 0.20 44.8 0.09 n.d. 0.51 99.9 85.0
UR-2b-NiOl-T1940.5 0.01 14.1 0.13 44.9 0.09 0.04 0.52 100.4 85.0
UR-2b-NiOl-T1339.6 0.01 14.1 0.19 44.9 0.09 n.d. 0.54 99.4 85.0
UR-2b-NiOl-T1339.7 n.d. 14.0 0.10 44.7 0.09 0.03 0.45 99.1 85.0
UR-2b-NiOl-T1840.1 0.02 14.2 0.19 45.0 0.10 0.04 0.55 100.1 85.0
UR-2b-NiOl-T240.7 0.03 14.0 0.16 44.5 0.08 n.d. 0.52 100.0 85.0
UR-2b-NiOl-T2139.7 0.02 14.1 0.21 44.6 0.10 n.d. 0.42 99.1 85.0
UR-2b-NiOl-T1740.4 0.02 14.1 0.22 44.8 0.09 n.d. 0.53 100.2 85.0
UR-2b-NiOl-T1339.8 0.04 14.1 0.24 44.5 0.09 n.d. 0.42 99.2 84.9
UR-2b-NiOl-T1339.7 0.02 14.1 0.18 44.7 0.10 n.d. 0.54 99.3 84.9
UR-2b-NiOl-T1540.1 0.03 14.1 n.d. 44.7 0.09 n.d. 0.47 99.6 84.9
UR-2b-NiOl-T1740.5 0.02 14.3 0.23 45.1 0.09 n.d. 0.44 100.6 84.9
UR-2b-NiOl-T6-140.4 0.02 14.2 0.22 44.8 0.09 0.17 0.46 100.3 84.9
UR-2b-NiOl-T240.9 0.02 14.1 0.27 44.4 0.10 n.d. 0.44 100.2 84.9
UR-2b-NiOl-T1940.3 0.02 14.3 0.22 44.9 0.09 0.05 0.52 100.3 84.9
UR-2b-NiOl-T1339.7 0.02 14.2 0.11 44.5 0.12 n.d. 0.42 99.0 84.9
UR-2b-NiOl-T240.5 0.02 14.2 0.16 44.6 0.09 n.d. 0.45 100.0 84.9
UR-2b-NiOl-T340.2 0.02 14.2 0.19 44.7 0.09 0.04 0.49 100.0 84.9
UR-2b-NiOl-T14(13-35)40.3 n.d. 14.2 0.17 44.5 0.09 n.d. 0.42 99.7 84.9
UR-2b-NiOl-T1840.1 0.01 14.2 0.13 44.8 0.10 n.d. 0.42 99.8 84.9
UR-2b-NiOl-T1840.2 n.d. 14.3 0.20 44.9 0.11 0.04 0.38 100.1 84.8
UR-2b-NiOl-T1339.6 0.01 14.2 0.21 44.7 0.10 n.d. 0.41 99.3 84.8
UR-2b-NiOl-T1839.8 0.03 14.3 0.23 44.8 0.09 n.d. 0.45 99.7 84.8
UR-2b-NiOl-T1339.5 0.02 14.3 0.20 44.8 0.09 0.03 0.57 99.5 84.8
UR-2b-NiOl-T1740.4 0.02 14.3 0.15 44.8 0.11 n.d. 0.47 100.3 84.8
UR-2b-NiOl-T2139.9 n.d. 14.3 0.28 44.5 0.09 n.d. 0.43 99.5 84.7
UR-2b-NiOl-T6-140.1 0.01 14.3 0.26 44.4 0.10 n.d. 0.48 99.7 84.7
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UR-2b-NiOl-T2439.9 0.02 14.3 0.16 44.4 0.09 n.d. 0.39 99.4 84.7
UR-2b-NiOl-T1440.1 n.d. 14.3 0.25 44.3 0.10 0.04 0.34 99.5 84.6
UR-2b-NiOl-T240.3 0.02 14.3 0.19 44.1 0.09 0.04 0.38 99.4 84.6
UR-2b-NiOl-T1339.7 0.03 14.5 0.21 44.6 0.12 n.d. 0.37 99.4 84.6
UR-2b-NiOl-T339.9 0.02 14.5 0.17 44.8 0.09 n.d. 0.46 99.9 84.6
UR-2b-NiOl-T1239.8 0.02 14.6 0.21 44.8 0.09 0.03 0.46 100.1 84.6
UR-2b-NiOl-T240.6 0.02 14.4 0.23 44.3 0.10 n.d. 0.47 100.0 84.6
UR-2b-NiOl-T2139.9 0.01 14.5 0.20 44.4 0.10 n.d. 0.44 99.6 84.6
UR-2b-NiOl-T6-140.4 0.01 14.5 0.30 44.4 0.10 0.06 0.39 100.1 84.5
UR-2b-NiOl-T1940.3 n.d. 14.6 0.19 44.7 0.10 n.d. 0.41 100.3 84.5
UR-2b-NiOl-T2440.0 0.03 14.5 0.26 44.4 0.10 n.d. 0.42 99.7 84.5
UR-2b-NiOl-T339.8 0.03 14.5 0.12 44.4 0.10 0.16 0.36 99.5 84.5
UR-2b-NiOl-T1540.3 0.01 14.4 0.18 44.0 0.09 n.d. 0.46 99.5 84.5
UR-2b-NiOl-T2439.8 n.d. 14.6 0.24 44.3 0.09 0.06 0.37 99.5 84.4
UR-2b-NiOl-T1239.8 0.03 14.6 0.25 44.4 0.10 0.05 0.44 99.8 84.4
UR-2b-NiOl-T1339.5 0.03 14.6 0.18 44.4 0.10 n.d. 0.43 99.3 84.4
UR-2b-NiOl-T1840.1 0.02 14.7 0.28 44.5 0.10 n.d. 0.36 100.1 84.4
UR-2b-NiOl-T2340.1 0.02 14.6 0.17 44.3 0.10 n.d. 0.32 99.7 84.4
UR-2b-NiOl-T2340.3 0.02 14.7 0.17 44.4 0.09 n.d. 0.40 100.0 84.4
UR-2b-NiOl-T2339.9 0.03 14.6 0.14 44.3 0.10 n.d. 0.38 99.5 84.4
UR-2b-NiOl-T2240.3 0.02 14.7 0.19 44.5 0.09 n.d. 0.34 100.2 84.3
UR-2b-NiOl-T2139.7 0.02 14.6 0.18 44.1 0.09 n.d. 0.41 99.1 84.3
UR-2b-NiOl-T1140.0 0.03 14.6 0.20 44.2 0.10 0.05 0.36 99.5 84.3
UR-2b-NiOl-T1940.5 0.01 14.9 0.20 44.8 0.09 n.d. 0.41 100.9 84.3
UR-2b-NiOl-T240.7 0.02 14.7 0.15 44.0 0.10 n.d. 0.34 100.0 84.3
UR-2b-NiOl-T1140.0 0.01 14.7 0.22 44.1 0.09 n.d. 0.35 99.4 84.2
UR-2b-NiOl-T1339.6 0.01 14.8 0.22 44.5 0.11 n.d. 0.39 99.7 84.2
UR-2b-NiOl-T2439.6 0.02 14.8 0.20 44.2 0.09 0.05 0.32 99.3 84.2
UR-2b-NiOl-T1940.3 0.04 14.9 0.20 44.4 0.11 n.d. 0.41 100.3 84.2
UR-2b-NiOl-T339.7 0.02 14.7 0.20 44.0 0.10 n.d. 0.38 99.1 84.2
UR-2b-NiOl-T240.7 0.03 14.7 0.22 44.0 0.09 n.d. 0.32 100.1 84.2
UR-2b-NiOl-T16-139.7 0.03 14.7 0.24 43.9 0.09 n.d. 0.39 99.2 84.2
UR-2b-NiOl-T2340.1 n.d. 14.8 0.12 44.1 0.09 n.d. 0.36 99.6 84.1
UR-2b-NiOl-T2240.3 0.02 14.9 0.23 44.4 0.10 n.d. 0.32 100.3 84.1
UR-2b-NiOl-T2340.0 0.01 14.8 0.23 44.1 0.08 n.d. 0.35 99.6 84.1
UR-2b-NiOl-T1339.5 0.01 15.0 0.15 44.5 0.09 0.05 0.36 99.7 84.1
UR-2b-NiOl-T1140.1 0.03 14.9 0.19 44.1 0.10 0.05 0.34 99.7 84.1
UR-2b-NiOl-T1740.3 0.02 15.0 0.21 44.6 0.09 n.d. 0.34 100.6 84.1
UR-2b-NiOl-T1239.7 0.01 14.9 0.13 44.2 0.08 n.d. 0.43 99.5 84.1
UR-2b-NiOl-T1940.3 0.02 15.0 0.16 44.4 0.10 n.d. 0.35 100.3 84.0
UR-2b-NiOl-T1139.8 0.01 15.0 0.24 44.0 0.09 n.d. 0.29 99.4 84.0
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UR-2b-NiOl-T1239.6 0.01 15.0 0.20 44.2 0.10 0.03 0.37 99.4 84.0
UR-2b-NiOl-T1239.4 n.d. 15.1 0.19 44.2 0.10 0.04 0.35 99.4 83.9
UR-2b-NiOl-T2039.6 0.03 15.0 0.20 43.8 0.10 0.03 0.50 99.3 83.9
UR-2b-NiOl-T2439.9 0.06 15.1 0.12 44.1 0.09 n.d. 0.28 99.6 83.9
UR-2b-NiOl-T1740.2 n.d. 15.2 0.18 44.4 0.09 n.d. 0.34 100.5 83.9
UR-2b-NiOl-T340.0 0.02 15.1 0.26 44.1 0.10 0.03 0.34 100.0 83.9
UR-2b-NiOl-T1239.7 0.02 15.1 0.22 44.1 0.08 n.d. 0.37 99.5 83.9
UR-2b-NiOl-T1740.2 0.04 15.1 0.22 44.1 0.15 n.d. 0.35 100.2 83.9
UR-2b-NiOl-T1140.0 0.02 15.1 0.16 44.0 0.11 0.03 0.27 99.7 83.9
UR-2b-NiOl-T2240.2 0.03 15.3 0.18 44.4 0.10 0.03 0.31 100.5 83.8
UR-2b-NiOl-T1840.0 n.d. 15.2 0.21 44.3 0.10 n.d. 0.27 100.0 83.8
UR-2b-NiOl-T2240.3 0.02 15.2 0.18 44.2 0.09 n.d. 0.30 100.3 83.8
UR-2b-NiOl-T1339.7 0.02 15.2 0.20 44.3 0.10 n.d. 0.30 99.8 83.8
UR-2b-NiOl-T1140.1 0.03 15.2 0.23 44.1 0.10 0.04 0.30 100.1 83.8
UR-2b-NiOl-T2240.4 n.d. 15.3 0.19 44.3 0.09 n.d. 0.29 100.6 83.8
UR-2b-NiOl-T1739.8 0.11 15.3 0.17 44.4 0.11 n.d. 0.35 100.3 83.8
UR-2b-NiOl-T2240.2 0.02 15.2 0.25 44.1 0.10 n.d. 0.32 100.2 83.8
UR-2b-NiOl-T1740.3 n.d. 15.3 0.21 44.4 0.11 n.d. 0.39 100.8 83.8
UR-2b-NiOl-T6-140.1 0.01 15.3 0.21 44.2 0.11 n.d. 0.34 100.4 83.7
UR-2b-NiOl-T340.0 0.02 15.3 0.26 44.1 0.09 n.d. 0.33 100.1 83.7
UR-2b-NiOl-T1740.3 0.02 15.4 0.21 44.2 0.12 n.d. 0.35 100.6 83.7
UR-2b-NiOl-T1740.1 n.d. 15.3 0.24 43.9 0.11 n.d. 0.26 99.9 83.7
UR-2b-NiOl-T2340.0 n.d. 15.2 0.26 43.7 0.11 n.d. 0.26 99.5 83.7
UR-2b-NiOl-T340.0 0.03 15.3 0.24 44.0 0.12 0.07 0.29 100.1 83.7
UR-2b-NiOl-T339.9 0.02 15.3 0.21 43.8 0.10 n.d. 0.28 99.6 83.6
UR-2b-NiOl-T2240.1 n.d. 15.4 0.21 44.1 0.11 n.d. 0.33 100.3 83.6
UR-2b-NiOl-T2240.1 0.02 15.3 0.16 44.0 0.11 n.d. 0.28 100.0 83.6
UR-2b-NiOl-T14(13-35)39.8 0.02 15.2 0.17 43.7 0.11 n.d. 0.32 99.3 83.6
UR-2b-NiOl-T339.9 0.02 15.3 0.25 43.9 0.11 n.d. 0.27 99.8 83.6
UR-2b-NiOl-T2039.4 0.01 15.2 0.17 43.6 0.10 0.03 0.40 99.0 83.6
UR-2b-NiOl-T2540.0 0.02 15.3 0.23 43.8 0.10 n.d. 0.23 99.8 83.6
UR-2b-NiOl-T2240.4 0.02 15.5 0.17 44.2 0.10 n.d. 0.30 100.6 83.6
UR-2b-NiOl-T2540.2 0.02 15.3 0.17 43.7 0.10 n.d. 0.24 99.8 83.6
UR-2b-NiOl-T1440.0 0.02 15.3 0.15 43.8 0.10 n.d. 0.24 99.6 83.6
UR-2b-NiOl-T2340.2 0.01 15.3 0.18 43.8 0.10 n.d. 0.29 99.8 83.6
UR-2b-NiOl-T240.4 0.02 15.3 0.14 43.7 0.10 0.04 0.25 100.0 83.6
UR-2b-NiOl-T1740.4 0.01 15.4 0.20 44.0 0.09 0.03 0.28 100.5 83.6
UR-2b-NiOl-T240.5 0.01 15.3 0.21 43.7 0.09 0.03 0.25 100.1 83.6
UR-2b-NiOl-T240.5 n.d. 15.4 0.17 44.0 0.11 n.d. 0.25 100.4 83.6
UR-2b-NiOl-T2240.3 n.d. 15.6 0.24 44.2 0.11 0.03 0.32 100.8 83.5
UR-2b-NiOl-T16-139.5 n.d. 15.4 0.20 43.8 0.09 0.05 0.33 99.4 83.5
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UR-2b-NiOl-T2540.1 n.d. 15.4 0.19 43.6 0.09 n.d. 0.27 99.6 83.5
UR-2b-NiOl-T2540.0 0.02 15.4 0.21 43.6 0.09 n.d. 0.23 99.6 83.5
UR-2b-NiOl-T2139.8 0.03 15.5 0.24 43.9 0.10 n.d. 0.32 99.8 83.5
UR-2b-NiOl-T2339.9 n.d. 15.4 0.15 43.4 0.10 0.03 0.22 99.2 83.4
UR-2b-NiOl-T1740.3 0.02 15.5 0.19 43.8 0.12 n.d. 0.36 100.4 83.4
UR-2b-NiOl-T1339.4 0.02 15.6 0.21 43.9 0.09 n.d. 0.27 99.5 83.4
UR-2b-NiOl-T16-139.6 0.01 15.4 0.30 43.5 0.10 n.d. 0.29 99.2 83.4
UR-2b-NiOl-T2439.7 0.02 15.6 0.21 43.9 0.09 0.05 0.27 99.9 83.4
UR-2b-NiOl-T2340.0 0.02 15.5 0.20 43.7 0.09 n.d. 0.33 99.9 83.4
UR-2b-NiOl-T339.6 0.02 15.5 0.19 43.6 0.10 0.04 0.23 99.3 83.3
UR-2b-NiOl-T2340.0 0.03 15.5 0.22 43.5 0.11 0.04 0.23 99.7 83.3
UR-2b-NiOl-T2539.9 0.02 15.5 0.17 43.4 0.10 n.d. 0.23 99.4 83.3
UR-2b-NiOl-T2540.0 0.02 15.6 0.18 43.5 0.09 n.d. 0.24 99.6 83.3
UR-2b-NiOl-T1740.3 0.02 15.8 0.21 44.1 0.15 n.d. 0.33 100.9 83.3
UR-2b-NiOl-T2540.1 0.01 15.6 0.19 43.7 0.11 n.d. 0.20 99.9 83.3
UR-2b-NiOl-T2540.0 n.d. 15.6 0.23 43.6 0.10 0.04 0.24 99.8 83.3
UR-2b-NiOl-T2540.0 0.01 15.7 0.22 43.7 0.10 n.d. 0.23 100.0 83.2
UR-2b-NiOl-T2540.1 0.02 15.7 0.21 43.7 0.10 0.06 0.25 100.1 83.2
UR-2b-NiOl-T240.3 n.d. 15.7 0.19 43.6 0.10 0.04 0.24 100.2 83.2
UR-2b-NiOl-T16-139.7 n.d. 15.7 0.27 43.5 0.11 n.d. 0.27 99.7 83.2
UR-2b-NiOl-T1139.5 0.02 15.7 0.26 43.5 0.11 n.d. 0.25 99.3 83.2
UR-2b-NiOl-T2439.7 0.01 15.7 0.26 43.6 0.11 0.07 0.23 99.8 83.2
UR-2b-NiOl-T2440.1 0.27 15.6 0.17 43.3 0.11 n.d. 0.26 99.9 83.2
UR-2b-NiOl-T1839.6 n.d. 15.6 0.26 43.2 0.09 n.d. 0.50 99.4 83.1
UR-2b-NiOl-T2539.9 0.01 15.8 0.32 43.6 0.11 0.03 0.17 99.9 83.1
UR-2b-NiOl-T2540.1 0.02 15.8 0.25 43.7 0.10 n.d. 0.22 100.2 83.1
UR-2b-NiOl-T239.8 0.28 15.7 0.18 43.3 0.11 0.65 0.21 100.2 83.1
UR-2b-NiOl-T2439.8 0.02 15.7 0.24 43.4 0.10 n.d. 0.26 99.6 83.1
UR-2b-NiOl-T1739.9 0.02 15.8 0.17 43.6 0.09 n.d. 0.31 100.0 83.1
UR-2b-NiOl-T1940.1 n.d. 15.8 0.24 43.4 0.10 0.04 0.36 100.0 83.1
UR-2b-NiOl-T2540.2 n.d. 15.8 0.21 43.5 0.10 0.05 0.22 100.1 83.1
UR-2b-NiOl-T1139.6 n.d. 15.8 0.15 43.3 0.11 0.04 0.23 99.2 83.1
UR-2b-NiOl-T2540.0 0.02 15.7 0.25 43.0 0.12 0.13 0.19 99.5 83.0
UR-2b-NiOl-T2439.7 0.02 15.9 0.20 43.5 0.10 n.d. 0.27 99.7 83.0
UR-2b-NiOl-T2539.9 0.02 16.0 0.22 43.6 0.09 n.d. 0.24 100.0 82.9
UR-2b-NiOl-T2240.1 0.01 16.0 0.14 43.7 0.10 n.d. 0.21 100.2 82.9
UR-2b-NiOl-T6-139.8 0.09 15.8 0.26 43.1 0.11 n.d. 0.24 99.5 82.9
UR-2b-NiOl-T2540.1 0.02 15.9 0.22 43.3 0.11 0.05 0.20 100.0 82.9
UR-2b-NiOl-T1339.4 0.03 16.0 0.23 43.6 0.10 0.04 0.23 99.7 82.9
UR-2b-NiOl-T2540.1 0.02 16.0 0.17 43.4 0.10 0.05 0.21 100.0 82.9
UR-2b-NiOl-T339.7 n.d. 16.1 0.23 43.3 0.10 n.d. 0.24 99.7 82.8
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UR-2b-NiOl-T2540.1 0.01 16.2 0.26 43.4 0.11 0.04 0.20 100.3 82.7
UR-2b-NiOl-T2539.9 n.d. 16.2 0.26 43.3 0.12 n.d. 0.18 100.0 82.7
UR-2b-NiOl-T2540.1 0.01 16.2 0.31 43.4 0.11 n.d. 0.18 100.3 82.7
UR-2b-NiOl-T16-239.8 0.01 16.2 0.22 43.2 0.11 n.d. 0.27 99.8 82.7
UR-2b-NiOl-T2239.9 0.01 16.2 0.19 43.2 0.10 n.d. 0.30 100.0 82.6
UR-2b-NiOl-T16-239.9 0.03 16.2 0.18 43.2 0.10 n.d. 0.18 99.9 82.6
UR-2b-NiOl-T2340.0 0.02 16.2 0.19 43.3 0.11 0.03 0.21 100.0 82.6
UR-2b-NiOl-T2139.5 0.02 16.3 0.28 43.4 0.09 0.03 0.36 100.0 82.6
UR-2b-NiOl-T2439.6 0.02 16.2 0.23 43.2 0.11 n.d. 0.22 99.6 82.6
UR-2b-NiOl-T2339.8 n.d. 16.2 0.24 43.0 0.12 n.d. 0.28 99.7 82.6
UR-2b-NiOl-T2240.1 0.03 16.4 0.27 43.5 0.09 n.d. 0.24 100.7 82.5
UR-2b-NiOl-T1940.1 0.01 16.3 0.12 42.9 0.11 n.d. 0.32 99.8 82.5
UR-2b-NiOl-T339.7 0.02 16.3 0.23 42.8 0.10 n.d. 0.16 99.3 82.4
UR-2b-NiOl-T240.2 0.02 16.5 0.22 43.2 0.09 0.03 0.20 100.4 82.4
UR-2b-NiOl-T2539.7 0.03 16.5 0.25 42.6 0.12 n.d. 0.17 99.3 82.2
UR-2b-NiOl-T2539.8 n.d. 16.5 0.32 42.7 0.12 0.06 0.17 99.7 82.2
UR-2b-NiOl-T16-239.8 0.02 16.7 0.22 42.9 0.10 0.04 0.16 99.9 82.1
UR-2b-NiOl-T2240.0 0.02 16.8 0.27 43.1 0.10 n.d. 0.21 100.5 82.1
UR-2b-NiOl-T239.8 0.01 16.6 0.18 42.7 0.08 n.d. 0.34 99.7 82.1
UR-2b-NiOl-T16-139.6 0.01 16.7 0.23 42.7 0.10 n.d. 0.22 99.6 82.0
UR-2b-NiOl-T2240.0 0.02 16.8 0.27 43.0 0.11 0.05 0.14 100.4 82.0
UR-2b-NiOl-T1839.5 0.01 16.9 0.20 43.1 0.10 n.d. 0.17 100.1 81.9
UR-2b-NiOl-T240.2 0.02 16.9 0.27 42.8 0.11 n.d. 0.18 100.4 81.9
UR-2b-NiOl-T2339.6 0.03 16.7 0.25 42.3 0.17 n.d. 0.20 99.3 81.9
UR-2b-NiOl-T2339.7 0.03 16.8 0.23 42.6 0.10 n.d. 0.23 99.7 81.9
UR-2b-NiOl-T2240.0 n.d. 17.0 0.28 43.0 0.10 n.d. 0.20 100.6 81.9
UR-2b-NiOl-T2340.0 0.03 16.8 0.29 42.3 0.10 n.d. 0.25 99.7 81.8
UR-2b-NiOl-T1339.2 n.d. 17.0 0.25 42.8 0.10 0.04 0.29 99.6 81.8
UR-2b-NiOl-T2339.6 0.02 17.0 0.29 42.5 0.11 n.d. 0.28 99.8 81.7
UR-2b-NiOl-T1839.5 0.03 16.9 0.22 42.3 0.11 n.d. 0.30 99.4 81.6
UR-2b-NiOl-T16-139.5 0.06 17.0 0.21 42.4 0.11 n.d. 0.18 99.5 81.6
UR-2b-NiOl-T1139.4 n.d. 17.1 0.26 42.4 0.10 n.d. 0.21 99.4 81.5
UR-2b-NiOl-T2540.0 0.02 17.0 0.18 42.0 0.12 n.d. 0.15 99.4 81.5
UR-2b-NiOl-T2139.3 n.d. 17.2 0.24 42.2 0.10 0.05 0.21 99.3 81.4
UR-2b-NiOl-T2339.8 0.04 17.2 0.26 42.0 0.12 n.d. 0.26 99.6 81.3
UR-2b-NiOl-T2239.8 n.d. 17.4 0.29 42.4 0.12 n.d. 0.15 100.2 81.3
UR-2b-NiOl-T16-239.4 0.02 17.4 0.24 42.3 0.11 n.d. 0.13 99.7 81.2
UR-2b-NiOl-T2339.6 n.d. 17.4 0.25 42.2 0.12 n.d. 0.22 99.8 81.2
UR-2b-NiOl-T2539.6 n.d. 17.4 0.23 42.0 0.12 0.03 0.16 99.6 81.2
UR-2b-NiOl-T2239.7 0.02 17.6 0.28 42.1 0.10 n.d. 0.24 100.0 81.0
UR-2b-NiOl-T2439.3 n.d. 17.6 0.23 41.8 0.10 0.03 0.16 99.2 80.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-2b-NiOl-T2539.9 0.02 17.9 0.30 42.4 0.13 n.d. 0.08 100.8 80.8
UR-2b-NiOl-T1739.6 0.02 17.9 0.31 42.3 0.12 n.d. 0.19 100.5 80.8
UR-2b-NiOl-T2239.7 0.01 18.0 0.31 42.4 0.11 n.d. 0.12 100.7 80.8
UR-2b-NiOl-T339.4 0.02 17.8 0.26 41.8 0.11 n.d. 0.20 99.6 80.8
UR-2b-NiOl-T339.5 0.02 17.8 0.25 41.8 0.11 n.d. 0.13 99.5 80.7
UR-2b-NiOl-T2239.5 0.02 17.9 0.23 41.9 0.13 n.d. 0.09 99.7 80.7
UR-2b-NiOl-T6-239.3 0.02 17.9 0.23 41.5 0.13 n.d. 0.36 99.4 80.5
UR-2b-NiOl-T2239.8 0.02 18.4 0.30 42.1 0.14 0.08 0.10 100.9 80.3
UR-2b-NiOl-T239.4 0.06 18.1 0.26 41.4 0.11 n.d. 0.12 99.5 80.3
UR-2b-NiOl-T1839.7 0.02 18.3 0.27 41.4 0.12 n.d. 0.35 100.2 80.1
UR-2b-NiOl-T1339.1 0.02 18.5 0.29 41.7 0.11 n.d. 0.15 99.9 80.1
UR-2b-NiOl-T1739.6 n.d. 18.5 0.28 41.2 0.12 n.d. 0.19 100.0 79.8
UR-2b-NiOl-T16-239.5 0.02 18.6 0.29 41.2 0.12 n.d. 0.20 100.0 79.8
UR-2b-NiOl-T1539.5 0.02 18.6 0.35 40.9 0.11 n.d. 0.33 99.8 79.7
UR-2b-NiOl-T2239.6 0.02 18.8 0.33 41.2 0.12 n.d. 0.08 100.2 79.6
UR-2b-NiOl-T2239.5 0.03 19.3 0.36 41.1 0.15 0.04 0.07 100.5 79.2
UR-2b-NiOl-T6-139.5 0.01 19.3 0.32 40.7 0.14 n.d. 0.18 100.1 79.0
UR-2b-NiOl-T1139.1 n.d. 19.3 0.27 40.7 0.12 n.d. 0.19 99.7 79.0
UR-2b-NiOl-T2539.2 0.01 19.3 0.36 40.4 0.14 n.d. 0.10 99.6 78.9
UR-2b-NiOl-T339.2 0.03 19.6 0.26 40.9 0.13 n.d. 0.11 100.3 78.8
UR-2b-NiOl-T2038.6 0.02 19.5 0.32 40.2 0.12 n.d. 0.25 99.0 78.6
UR-2b-NiOl-T1839.3 n.d. 19.7 0.31 40.3 0.13 0.06 0.13 99.9 78.5
UR-2b-NiOl-T1238.7 0.01 19.6 0.28 40.1 0.13 0.03 0.19 99.0 78.4
UR-2b-NiOl-T2339.2 0.03 19.8 0.32 40.1 0.13 0.03 0.09 99.7 78.3
UR-2b-NiOl-T1439.3 0.02 19.8 0.30 40.0 0.13 n.d. 0.13 99.6 78.2
UR-2b-NiOl-T1939.2 0.01 20.0 0.32 40.0 0.15 0.03 0.19 99.9 78.1
UR-2b-NiOl-T2138.8 0.02 20.0 0.30 39.9 0.14 n.d. 0.27 99.4 78.0
UR-2b-NiOl-T1239.0 n.d. 20.2 0.28 40.1 0.13 0.03 0.21 100.0 77.9
UR-2b-NiOl-T239.5 n.d. 20.1 0.31 39.5 0.13 n.d. 0.22 99.7 77.8
UR-2b-NiOl-T1138.6 0.01 20.3 0.32 39.6 0.14 n.d. 0.13 99.1 77.7
UR-2b-NiOl-T2539.1 0.01 20.6 0.36 39.6 0.15 n.d. 0.08 99.9 77.4
UR-2b-NiOl-T338.8 0.01 20.8 0.38 39.6 0.14 n.d. 0.06 99.8 77.3
UR-2b-NiOl-T2438.7 0.04 20.9 0.31 39.6 0.13 0.03 0.09 99.8 77.2
UR-2b-NiOl-T1939.1 0.02 20.6 0.30 39.1 0.17 n.d. 0.17 99.5 77.1
UR-2b-NiOl-T6-239.1 n.d. 20.9 0.32 39.1 0.17 0.03 0.23 99.9 77.0
UR-2b-NiOl-T239.2 n.d. 21.2 0.36 39.6 0.15 n.d. 0.08 100.5 76.9
UR-2b-NiOl-T16-138.8 0.02 21.0 0.32 39.2 0.15 n.d. 0.08 99.7 76.9
UR-2b-NiOl-T16-238.6 0.01 20.9 0.29 38.9 0.15 n.d. 0.10 99.0 76.8
UR-2b-NiOl-T1138.8 0.01 21.2 0.37 38.7 0.15 n.d. 0.13 99.3 76.5
UR-2b-NiOl-T16-138.5 n.d. 21.4 0.35 39.0 0.17 n.d. 0.12 99.6 76.5
UR-2b-NiOl-T2138.5 n.d. 21.9 0.34 38.1 0.17 n.d. 0.12 99.2 75.6
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UR-2b-NiOl-T2238.9 0.01 22.5 0.41 38.1 0.16 n.d. 0.08 100.1 75.1
UR-2b-NiOl-T338.7 n.d. 22.6 0.38 38.2 0.15 n.d. 0.05 100.1 75.1
UR-2b-NiOl-T2438.4 n.d. 23.2 0.37 37.3 0.18 n.d. 0.09 99.5 74.2
UR-2b-NiOl-T1138.3 0.02 24.3 0.45 36.3 0.26 n.d. 0.07 99.6 72.7
NI-21b-NiOl-T740.4 0.02 13.7 0.18 44.8 0.11 0.04 0.52 99.7 85.4
NI-21b-NiOl-T12-140.8 0.02 13.7 0.25 44.8 0.11 0.06 0.51 100.3 85.3
NI-21b-NiOl-T740.1 0.02 13.7 0.15 44.7 0.11 n.d. 0.52 99.4 85.3
NI-21b-T7-Mg-239.9 0.02 13.8 0.18 44.8 0.11 n.d. 0.53 99.4 85.2
NI-21b-T12-1-Mg40.2 0.03 13.8 0.14 44.7 0.09 0.04 0.56 99.5 85.2
NI-21b-NiOl-T12-140.7 0.03 13.9 0.29 44.6 0.10 0.05 0.53 100.2 85.1
NI-21b-NiOl-10440.2 0.02 13.9 0.15 44.7 0.12 n.d. 0.48 99.5 85.1
NI-21b-T12-1-Mg40.0 0.02 14.0 0.18 44.8 0.09 0.16 0.50 99.7 85.1
NI-21b-T7-Mg-240.0 0.02 14.1 0.16 44.9 0.11 0.03 0.49 99.8 85.1
NI-21b-T113-Mg40.2 0.03 14.0 0.10 44.8 0.12 0.03 0.57 99.9 85.0
NI-21b-T113-Mg40.0 0.03 14.0 0.13 44.6 0.12 0.06 0.53 99.4 85.0
NI-21b-NiOl-T439.4 0.04 14.2 0.21 45.2 0.11 0.05 0.47 99.7 85.0
NI-21b-T113-Mg40.1 0.03 14.1 0.20 44.8 0.10 0.06 0.55 99.9 85.0
NI-21b-NiOl-T12-140.7 0.02 14.0 0.19 44.5 0.12 0.06 0.51 100.1 85.0
NI-21b-T12-1-Mg40.0 0.02 14.0 0.20 44.5 0.12 0.04 0.53 99.4 85.0
NI-21b-NiOl-T11340.6 0.02 14.3 0.21 45.1 0.12 0.05 0.53 100.9 84.9
NI-21b-T104-Mg40.2 0.02 14.1 0.22 44.5 0.15 n.d. 0.41 99.7 84.9
NI-21b-T113-Mg40.1 0.03 14.2 0.16 44.6 0.11 n.d. 0.51 99.7 84.9
NI-21b-T12-1-Mg39.9 0.03 14.2 0.26 44.5 0.11 0.05 0.56 99.6 84.9
NI-21b-T113-Mg40.1 0.02 14.2 0.19 44.8 0.12 0.04 0.53 100.1 84.9
NI-21b-T104-Mg40.3 0.02 14.2 0.22 44.5 0.13 0.03 0.47 99.9 84.9
NI-21b-NiOl-T11340.6 0.02 14.3 0.18 45.0 0.11 0.04 0.51 100.8 84.8
NI-21b-T113-Mg40.1 0.02 14.4 0.21 44.7 0.11 0.04 0.51 100.0 84.7
NI-21b-NiOl-T3-140.1 0.02 14.3 0.18 44.6 0.11 0.04 0.51 99.9 84.7
NI-21b-T104-Mg40.2 0.03 14.3 0.22 44.4 0.14 0.04 0.48 99.8 84.7
NI-21b-NiOl-T12-140.6 0.03 14.2 0.21 44.2 0.09 0.12 0.51 100.0 84.7
NI-21b-T3-2-Mg40.1 0.02 14.3 0.17 44.1 0.11 n.d. 0.50 99.4 84.6
NI-21b-T12-1-Mg40.1 0.03 14.4 0.18 44.3 0.11 0.08 0.52 99.6 84.6
NI-21b-T4-Mg-240.1 0.02 14.4 0.23 44.2 0.10 n.d. 0.49 99.6 84.6
NI-21b-NiOl-T3-140.2 0.02 14.5 0.24 44.4 0.11 n.d. 0.44 99.9 84.5
NI-21b-NiOl-T3-140.1 0.02 14.5 0.21 44.3 0.11 n.d. 0.43 99.7 84.5
NI-21b-T113-Mg40.1 0.02 14.4 0.21 44.1 0.13 0.31 0.50 99.8 84.5
NI-21b-T104-Mg40.3 0.03 14.5 0.23 44.3 0.13 n.d. 0.48 100.0 84.5
NI-21b-T4-Mg-240.0 0.03 14.5 0.23 44.4 0.12 0.06 0.52 99.9 84.5
NI-21b-NiOl-T10440.2 0.03 14.5 0.24 44.3 0.13 n.d. 0.42 99.9 84.5
NI-21b-T7-Mg-239.7 0.02 14.4 0.23 44.1 0.10 n.d. 0.50 99.1 84.5
NI-21b-T4-Mg-140.1 0.02 14.5 0.21 44.2 0.10 0.04 0.48 99.6 84.5

335



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-21b-NiOl-T12-140.7 0.02 14.5 0.19 44.3 0.11 0.07 0.54 100.5 84.5
NI-21b-NiOl-T11340.9 0.02 14.6 0.18 44.5 0.12 0.10 0.51 100.9 84.4
NI-21b-NiOl-T11540.5 0.03 14.6 0.21 44.3 0.11 0.04 0.51 100.3 84.4
NI-21b-NiOl-T3-140.0 0.02 14.6 0.17 44.3 0.11 n.d. 0.47 99.6 84.4
NI-21b-NiOl-T11540.6 0.03 14.7 0.22 44.4 0.11 0.04 0.55 100.6 84.4
NI-21b-NiOl-T439.8 0.02 14.6 0.23 44.2 0.11 n.d. 0.45 99.5 84.4
NI-21b-NiOl-T11540.7 0.02 14.7 0.24 44.3 0.10 0.03 0.50 100.6 84.4
NI-21b-NiOl-T3-239.8 0.02 14.7 0.23 44.3 0.11 n.d. 0.48 99.6 84.3
NI-21b-T113-Mg39.9 0.02 14.7 0.16 44.3 0.13 0.47 0.38 100.1 84.3
NI-21b-T12-1-Mg40.0 0.02 14.6 0.22 44.1 0.12 0.11 0.53 99.7 84.3
NI-21b-T4-Mg-240.0 0.02 14.7 0.27 44.3 0.13 0.13 0.50 100.0 84.3
NI-21b-T104-Mg40.3 0.02 14.8 0.17 44.4 0.09 0.04 0.46 100.3 84.3
NI-21b-NiOl-T1540.6 0.02 14.7 0.18 44.4 0.10 0.03 0.43 100.4 84.3
NI-21b-T4-Mg-140.0 0.01 14.7 0.26 44.3 0.12 0.05 0.47 99.9 84.3
NI-21b-NiOl-T3-239.8 0.02 14.7 0.23 44.2 0.10 n.d. 0.40 99.6 84.3
NI-21b-T7-Mg-140.3 0.02 14.7 0.22 44.2 0.13 n.d. 0.50 100.1 84.3
NI-21b-NiOl-T3-240.0 0.01 14.7 0.20 44.1 0.10 0.04 0.46 99.7 84.2
NI-21b-T15-Mg39.9 0.02 14.7 0.22 44.2 0.11 0.03 0.52 99.8 84.2
NI-21b-T3-2-Mg40.1 0.02 14.7 0.22 44.2 0.10 0.04 0.47 99.9 84.2
NI-21b-T15-Mg40.2 0.02 14.7 0.18 44.2 0.10 0.04 0.48 99.9 84.2
NI-21b-NiOl-T3-139.9 0.02 14.8 0.24 44.1 0.11 n.d. 0.43 99.7 84.2
NI-21b-NiOl-T3-239.7 0.02 14.8 0.18 44.1 0.11 0.06 0.43 99.4 84.2
NI-21b-T113-Mg39.9 0.02 14.8 0.23 44.2 0.13 0.15 0.50 99.9 84.2
NI-21b-T15-Mg40.3 0.02 14.8 0.20 44.2 0.10 0.06 0.49 100.1 84.2
NI-21b-T3-2-Mg40.2 0.03 14.8 0.22 44.3 0.14 0.05 0.46 100.1 84.2
NI-21b-T12-1-Mg40.0 0.02 14.9 0.25 44.3 0.12 0.06 0.53 100.2 84.2
NI-21b-NiOl-T1540.1 n.d. 14.8 0.25 44.2 0.14 0.06 0.48 100.0 84.2
NI-21b-T115-Mg-240.0 0.02 14.7 0.21 43.8 0.11 0.04 0.47 99.4 84.2
NI-21b-T115-Mg-240.4 0.03 14.8 0.18 44.1 0.10 0.03 0.53 100.1 84.2
NI-21b-T4-Mg-140.0 0.02 14.9 0.16 44.2 0.12 n.d. 0.46 99.9 84.1
NI-21b-T3-1-Mg40.3 0.02 14.8 0.33 44.1 0.12 0.03 0.50 100.2 84.1
NI-21b-T4-Mg-240.2 0.02 14.9 0.17 44.3 0.11 0.13 0.44 100.2 84.1
NI-21b-T113-Mg40.1 0.02 15.0 0.14 44.5 0.11 n.d. 0.50 100.3 84.1
NI-21b-T15-Mg40.5 0.01 14.8 0.24 44.1 0.14 n.d. 0.50 100.3 84.1
NI-21b-T4-Mg-240.0 0.02 14.8 0.18 44.0 0.12 0.06 0.41 99.6 84.1
NI-21b-NiOl-T10439.6 0.02 14.9 0.25 44.2 0.13 n.d. 0.42 99.6 84.1
NI-21b-NiOl-T11540.6 0.02 14.9 0.19 44.1 0.11 n.d. 0.53 100.4 84.1
NI-21b-T115-Mg-140.1 0.02 14.8 0.26 43.8 0.11 0.03 0.43 99.6 84.1
NI-21b-T3-2-Mg40.1 0.03 14.9 0.24 44.1 0.10 0.14 0.42 100.0 84.1
NI-21b-T7-Mg-140.0 0.03 14.9 0.21 44.1 0.11 n.d. 0.50 99.9 84.1
NI-21b-T7-Mg-139.8 0.02 14.8 0.25 44.0 0.10 0.05 0.46 99.6 84.1
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NI-21b-T7-Mg-140.0 0.03 15.0 0.20 44.4 0.12 n.d. 0.49 100.3 84.1
NI-21b-T113-Mg39.9 0.02 15.0 0.21 44.5 0.10 0.03 0.54 100.4 84.1
NI-21b-NiOl-T3-239.8 0.02 14.9 0.21 44.0 0.10 0.04 0.41 99.5 84.1
NI-21b-T7-Mg-139.9 0.02 14.8 0.15 43.7 0.10 0.17 0.44 99.2 84.1
NI-21b-T3-2-Mg40.2 0.02 14.9 0.20 44.1 0.11 n.d. 0.47 100.0 84.1
NI-21b-T4-Mg-240.1 0.02 15.0 0.20 44.4 0.10 n.d. 0.49 100.3 84.1
NI-21b-T4-Mg-140.0 0.02 14.9 0.19 44.1 0.11 n.d. 0.43 99.7 84.1
NI-21b-T4-Mg-140.1 0.03 15.0 0.19 44.3 0.12 0.06 0.44 100.2 84.1
NI-21b-NiOl-T3-140.2 0.02 14.9 0.19 44.2 0.12 0.04 0.42 100.1 84.1
NI-21b-NiOl-T3-239.8 0.02 14.9 0.19 44.0 0.10 0.03 0.41 99.5 84.0
NI-21b-T3-2-Mg39.8 0.02 14.9 0.22 44.2 0.10 n.d. 0.44 99.7 84.0
NI-21b-NiOl-T11540.8 0.02 14.9 0.17 44.0 0.11 n.d. 0.50 100.5 84.0
NI-21b-T3-1-Mg40.1 0.02 14.9 0.21 44.1 0.11 0.03 0.46 99.9 84.0
NI-21b-NiOl-T3-140.0 n.d. 15.0 0.15 44.2 0.10 0.05 0.41 99.9 84.0
NI-21b-T12-1-Mg40.1 0.02 15.0 0.20 44.2 0.12 0.10 0.51 100.2 84.0
NI-21b-NiOl-T11340.3 0.02 15.0 0.22 44.3 0.10 0.05 0.46 100.4 84.0
NI-21b-T3-2-Mg40.0 0.03 15.0 0.24 44.3 0.11 0.17 0.49 100.4 84.0
NI-21b-T7-Mg-240.0 0.02 15.0 0.20 44.0 0.14 0.05 0.48 99.9 84.0
NI-21b-T15-Mg40.2 0.02 15.0 0.23 44.0 0.11 n.d. 0.45 100.0 84.0
NI-21b-T104-Mg40.3 0.01 15.0 0.18 44.1 0.11 n.d. 0.47 100.1 84.0
NI-21b-T12-1-Mg39.8 0.02 14.9 0.15 43.7 0.12 n.d. 0.50 99.1 84.0
NI-21b-T3-2-Mg40.1 0.02 14.9 0.21 43.8 0.10 n.d. 0.47 99.7 84.0
NI-21b-T115-Mg-239.7 0.01 15.0 0.16 43.9 0.10 n.d. 0.50 99.4 84.0
NI-21b-T3-1-Mg40.1 0.02 15.0 0.21 44.1 0.11 n.d. 0.47 100.0 84.0
NI-21b-T7-Mg-140.1 0.02 15.0 0.19 43.9 0.10 n.d. 0.51 99.8 84.0
NI-21b-T113-Mg39.9 0.03 15.1 0.24 44.3 0.12 0.09 0.50 100.3 84.0
NI-21b-T3-2-Mg40.1 0.01 15.1 0.27 44.2 0.12 0.05 0.45 100.2 83.9
NI-21b-T7-Mg-139.9 0.01 15.0 0.25 43.9 0.14 0.04 0.49 99.7 83.9
NI-21b-T15-Mg40.4 0.02 15.1 0.26 44.1 0.15 n.d. 0.52 100.6 83.9
NI-21b-NiOl-T3-140.1 0.01 15.1 0.22 44.3 0.11 0.04 0.44 100.3 83.9
NI-21b-T7-Mg-140.2 0.02 15.0 0.13 44.0 0.10 0.08 0.45 100.0 83.9
NI-21b-NiOl-T12-240.4 0.02 15.0 0.21 44.0 0.11 0.03 0.48 100.3 83.9
NI-21b-T3-2-Mg40.0 0.02 15.1 0.15 44.1 0.11 0.04 0.42 99.9 83.9
NI-21b-T3-1-Mg40.1 0.01 15.0 0.19 44.0 0.11 0.05 0.51 100.0 83.9
NI-21b-NiOl-T10440.2 0.02 15.0 0.28 44.0 0.11 0.03 0.41 100.1 83.9
NI-21b-T115-Mg-140.5 0.02 15.0 0.25 43.8 0.10 n.d. 0.48 100.1 83.9
NI-21b-NiOl-T1440.4 0.03 14.8 0.23 43.3 0.11 0.04 0.43 99.3 83.9
NI-21b-NiOl-T1540.4 0.02 15.0 0.19 43.9 0.17 0.11 0.47 100.2 83.9
NI-21b-T3-1-Mg40.1 0.02 15.1 0.15 44.1 0.10 0.04 0.45 100.1 83.9
NI-21b-NiOl-T1540.6 0.03 15.1 0.22 44.1 0.19 n.d. 0.43 100.7 83.9
NI-21b-NiOl-T739.6 0.02 15.0 0.24 43.8 0.13 0.03 0.47 99.3 83.9
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NI-21b-NiOl-T1540.4 0.02 15.1 0.26 43.9 0.14 n.d. 0.46 100.3 83.9
NI-21b-NiOl-T11540.9 0.02 15.0 0.23 43.9 0.12 0.03 0.48 100.7 83.9
NI-21b-T113-Mg40.0 0.02 15.1 0.19 44.0 0.11 0.04 0.49 99.9 83.9
NI-21b-NiOl-T12-140.6 0.04 15.1 0.23 43.9 0.12 n.d. 0.49 100.4 83.9
NI-21b-T7-Mg-139.9 0.01 15.0 0.12 43.8 0.12 n.d. 0.49 99.5 83.9
NI-21b-T3-2-Mg40.3 0.02 15.1 0.17 44.1 0.10 n.d. 0.50 100.4 83.9
NI-21b-T115-Mg-140.1 0.03 15.0 0.23 43.8 0.11 0.06 0.48 99.8 83.8
NI-21b-T3-2-Mg40.0 0.02 15.1 0.28 43.9 0.13 0.04 0.43 99.8 83.8
NI-21b-T4-Mg-139.9 0.02 15.1 0.23 44.0 0.11 0.04 0.45 99.8 83.8
NI-21b-T3-2-Mg40.5 0.02 15.1 0.18 44.0 0.11 n.d. 0.48 100.5 83.8
NI-21b-NiOl-T1440.6 0.02 15.1 0.28 43.8 0.12 0.03 0.48 100.4 83.8
NI-21b-T7-Mg-239.6 0.02 15.1 0.20 43.9 0.14 0.04 0.49 99.6 83.8
NI-21b-T115-Mg-240.1 0.02 15.1 0.27 43.8 0.11 0.03 0.48 100.0 83.8
NI-21b-NiOl-T11540.2 0.01 15.1 0.22 43.8 0.11 n.d. 0.43 99.9 83.8
NI-21b-T3-2-Mg40.0 0.02 15.2 0.25 44.1 0.11 0.05 0.50 100.3 83.8
NI-21b-T12-1-Mg39.6 0.02 15.2 0.22 43.9 0.11 0.06 0.51 99.5 83.8
NI-21b-T104-Mg40.2 0.03 15.3 0.16 44.1 0.14 n.d. 0.44 100.4 83.8
NI-21b-T3-1-Mg40.0 0.02 15.2 0.23 43.8 0.13 n.d. 0.45 99.8 83.7
NI-21b-NiOl-T11340.3 0.02 15.2 0.21 44.0 0.10 0.04 0.50 100.4 83.7
NI-21b-NiOl-T12-240.5 0.02 15.2 0.18 43.8 0.11 n.d. 0.47 100.2 83.7
NI-21b-T115-Mg-140.0 0.02 15.3 0.22 44.0 0.10 n.d. 0.49 100.2 83.7
NI-21b-NiOl-T3-239.8 0.02 15.1 0.21 43.7 0.11 n.d. 0.43 99.4 83.7
NI-21b-T115-Mg-239.7 0.02 15.2 0.19 43.7 0.11 0.05 0.49 99.4 83.7
NI-21b-NiOl-T12-240.5 0.02 15.3 0.17 44.0 0.11 n.d. 0.47 100.6 83.7
NI-21b-T4-Mg-240.2 0.01 15.3 0.26 44.1 0.10 0.04 0.51 100.6 83.7
NI-21b-T3-2-Mg40.2 0.03 15.3 0.27 44.0 0.11 0.03 0.43 100.4 83.7
NI-21b-T4-Mg-239.9 0.02 15.3 0.20 43.9 0.10 n.d. 0.48 100.0 83.7
NI-21b-T115-Mg-140.1 0.01 15.3 0.20 44.0 0.12 0.04 0.46 100.2 83.7
NI-21b-T3-1-Mg40.0 0.03 15.3 0.17 43.8 0.11 n.d. 0.51 99.9 83.7
NI-21b-NiOl-T3-239.7 0.02 15.2 0.18 43.8 0.12 n.d. 0.44 99.5 83.7
NI-21b-T3-1-Mg39.7 0.02 15.3 0.22 44.0 0.11 n.d. 0.50 99.9 83.6
NI-21b-T15-Mg40.1 0.02 15.3 0.23 43.9 0.12 n.d. 0.49 100.2 83.6
NI-21b-NiOl-T1540.4 0.03 15.3 0.21 43.9 0.11 n.d. 0.49 100.5 83.6
NI-21b-T113-Mg39.9 0.02 15.3 0.24 43.9 0.12 0.06 0.46 100.0 83.6
NI-21b-NiOl-T1039.4 0.03 15.3 0.23 43.7 0.15 0.04 0.42 99.2 83.6
NI-21b-T115-Mg-139.8 0.03 15.3 0.15 43.8 0.10 n.d. 0.43 99.6 83.6
NI-21b-NiOl-T12-140.5 0.02 15.2 0.18 43.6 0.11 0.05 0.46 100.1 83.6
NI-21b-NiOl-T10439.9 0.03 15.4 0.19 43.9 0.17 n.d. 0.42 99.9 83.6
NI-21b-NiOl-10540.1 0.02 15.2 0.24 43.5 0.12 n.d. 0.40 99.7 83.6
NI-21b-NiOl-T439.6 0.02 15.3 0.24 43.6 0.11 n.d. 0.41 99.3 83.6
NI-21b-T115-Mg-140.0 n.d. 15.2 0.27 43.5 0.12 n.d. 0.38 99.4 83.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-21b-NiOl-T10539.4 0.02 15.3 0.19 43.6 0.12 n.d. 0.43 99.1 83.6
NI-21b-NiOl-T3-139.9 0.02 15.3 0.19 43.7 0.10 0.06 0.44 99.8 83.6
NI-21b-T7-Mg-239.7 0.02 15.4 0.26 43.9 0.17 0.06 0.45 99.9 83.5
NI-21b-T15-Mg40.0 0.02 15.4 0.16 43.8 0.14 n.d. 0.47 100.0 83.5
NI-21b-T115-Mg-140.0 0.01 15.5 0.22 44.0 0.11 0.03 0.47 100.3 83.5
NI-21b-T7-Mg-239.7 0.04 15.3 0.19 43.5 0.17 n.d. 0.44 99.4 83.5
NI-21b-NiOl-T11340.6 0.02 15.5 0.18 44.0 0.13 0.06 0.47 100.9 83.5
NI-21b-T4-Mg-140.0 0.02 15.5 0.21 43.9 0.11 0.04 0.38 100.1 83.5
NI-21b-NiOl-T2040.6 0.02 15.4 0.24 43.7 0.13 n.d. 0.44 100.6 83.5
NI-21b-T7-Mg-139.9 0.02 15.4 0.25 43.6 0.16 0.04 0.48 99.8 83.5
NI-21b-T115-Mg-239.8 0.02 15.4 0.19 43.6 0.11 n.d. 0.48 99.5 83.5
NI-21b-NiOl-T12-240.4 0.02 15.4 0.24 43.6 0.09 n.d. 0.49 100.3 83.5
NI-21b-T7-Mg-239.9 0.01 15.5 0.21 43.9 0.15 n.d. 0.48 100.2 83.4
NI-21b-NiOl-T439.5 0.02 15.4 0.21 43.6 0.10 0.03 0.46 99.3 83.4
NI-21b-NiOl-T1440.6 0.02 15.6 0.23 44.0 0.10 0.05 0.43 101.0 83.4
NI-21b-NiOl-10339.6 0.02 15.3 0.23 43.4 0.12 0.04 0.47 99.2 83.4
NI-21b-NiOl-T2040.0 0.03 15.4 0.23 43.6 0.14 n.d. 0.46 100.0 83.4
NI-21b-T12-1-Mg39.5 0.02 15.4 0.23 43.5 0.12 0.03 0.48 99.3 83.4
NI-21b-NiOl-T12-240.3 0.02 15.4 0.22 43.5 0.11 n.d. 0.47 100.1 83.4
NI-21b-T7-Mg-140.0 0.01 15.6 0.23 43.8 0.13 n.d. 0.49 100.3 83.4
NI-21b-NiOl-T840.1 0.02 15.4 0.28 43.4 0.11 n.d. 0.48 99.8 83.4
NI-21b-NiOl-T2040.7 0.03 15.5 0.19 43.5 0.13 n.d. 0.40 100.4 83.4
NI-21b-T115-Mg-140.0 0.02 15.6 0.23 43.8 0.11 n.d. 0.42 100.1 83.4
NI-21b-NiOl-T10439.6 0.02 15.5 0.22 43.4 0.17 n.d. 0.39 99.2 83.3
NI-21b-T7-Mg-140.3 0.02 15.7 0.22 44.0 0.11 0.11 0.48 100.9 83.3
NI-21b-T115-Mg-140.3 0.02 15.5 0.20 43.5 0.09 n.d. 0.43 100.1 83.3
NI-21b-NiOl-T839.7 0.03 15.5 0.17 43.5 0.11 n.d. 0.50 99.5 83.3
NI-21b-NiOl-T239.9 0.02 15.4 0.27 43.1 0.12 0.04 0.38 99.2 83.3
NI-21b-T115-Mg-239.7 0.02 15.5 0.20 43.4 0.13 0.05 0.44 99.5 83.3
NI-21b-NiOl-T11240.8 0.02 15.6 0.26 43.6 0.11 0.04 0.44 100.9 83.3
NI-21b-T3-1-Mg39.8 0.02 15.6 0.22 43.6 0.10 n.d. 0.50 99.9 83.3
NI-21b-NiOl-T1840.1 0.03 15.6 0.21 43.5 0.10 0.29 0.45 100.4 83.2
NI-21b-NiOl-T10340.1 0.02 15.7 0.24 43.4 0.12 n.d. 0.46 100.1 83.2
NI-21b-T12-1-Mg40.0 n.d. 15.7 0.14 43.4 0.13 0.04 0.49 99.8 83.2
NI-21b-T115-Mg-239.8 0.02 15.6 0.25 43.2 0.10 n.d. 0.47 99.4 83.2
NI-21b-NiOl-T10340.1 0.02 15.6 0.25 43.3 0.11 n.d. 0.45 99.9 83.1
NI-21b-NiOl-T1040.1 0.02 15.7 0.18 43.4 0.14 n.d. 0.39 100.0 83.1
NI-21b-NiOl-T1440.6 0.02 15.8 0.27 43.5 0.13 0.05 0.46 100.8 83.1
NI-21b-NiOl-T11540.3 0.02 15.7 0.22 43.4 0.15 n.d. 0.44 100.3 83.1
NI-21b-T3-2-Mg39.9 0.02 15.8 0.30 43.4 0.12 n.d. 0.42 100.0 83.0
NI-21b-NiOl-T10539.8 0.01 15.8 0.29 43.2 0.12 n.d. 0.37 99.7 83.0
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-21b-NiOl-T11240.6 0.02 15.9 0.20 43.6 0.12 n.d. 0.42 100.8 83.0
NI-21b-T113-Mg39.9 0.03 16.0 0.24 43.7 0.14 0.16 0.46 100.6 83.0
NI-21b-NiOl-T739.7 0.02 15.9 0.24 43.4 0.15 0.04 0.47 99.9 83.0
NI-21b-NiOl-T240.0 0.03 15.8 0.25 43.3 0.12 n.d. 0.41 99.9 83.0
NI-21b-T3-1-Mg39.7 0.02 15.8 0.20 43.0 0.12 0.03 0.43 99.2 82.9
NI-21b-NiOl-T12-140.5 0.02 16.0 0.22 43.5 0.13 n.d. 0.48 100.9 82.9
NI-21b-NiOl-T840.4 0.03 15.8 0.23 43.0 0.10 n.d. 0.51 100.1 82.9
NI-21b-NiOl-T10539.9 n.d. 15.9 0.25 43.3 0.12 n.d. 0.41 99.9 82.9
NI-21b-NiOl-T3-239.6 0.02 16.0 0.23 43.3 0.10 0.05 0.45 99.8 82.8
NI-21b-NiOl-T11540.0 0.02 16.0 0.28 43.2 0.12 n.d. 0.43 99.9 82.8
NI-21b-NiOl-T2040.0 0.02 16.0 0.28 43.1 0.11 n.d. 0.46 100.0 82.7
NI-21b-NiOl-T10840.3 0.03 16.1 0.17 43.3 0.11 n.d. 0.35 100.3 82.7
NI-21b-T115-Mg-239.7 0.02 16.0 0.27 42.9 0.11 0.06 0.41 99.5 82.7
NI-21b-NiOl-T1540.3 0.02 16.1 0.18 43.3 0.10 0.04 0.43 100.5 82.7
NI-21b-NiOl-T1840.0 0.02 16.1 0.27 43.2 0.10 0.10 0.45 100.2 82.7
NI-21b-NiOl-T239.6 0.02 16.0 0.22 42.9 0.11 0.03 0.43 99.3 82.7
NI-21b-NiOl-T1839.9 0.01 16.0 0.19 43.0 0.11 0.04 0.47 99.7 82.7
NI-21b-T12-1-Mg39.7 0.02 16.1 0.19 43.0 0.13 0.03 0.47 99.7 82.7
NI-21b-NiOl-T10840.2 0.02 16.3 0.27 43.5 0.11 0.03 0.39 100.8 82.7
NI-21b-NiOl-T11040.3 0.04 16.2 0.19 43.3 0.19 0.09 0.36 100.7 82.7
NI-21b-NiOl-T1840.0 0.02 16.1 0.22 43.1 0.10 n.d. 0.46 100.1 82.6
NI-21b-NiOl-T10439.9 0.02 16.1 0.23 43.0 0.11 0.04 0.37 99.8 82.6
NI-21b-NiOl-T11240.6 0.01 16.2 0.24 43.3 0.10 n.d. 0.42 101.0 82.6
NI-21b-T104-Mg39.9 0.02 16.3 0.22 43.4 0.11 0.06 0.45 100.4 82.6
NI-21b-NiOl-T1440.4 0.02 16.1 0.21 43.0 0.15 0.08 0.44 100.4 82.6
NI-21b-T115-Mg-239.7 0.03 16.0 0.26 42.7 0.11 n.d. 0.44 99.2 82.6
NI-21b-NiOl-T12-140.5 0.02 16.2 0.27 43.1 0.12 0.03 0.43 100.6 82.6
NI-21b-NiOl-T3-239.8 0.02 16.1 0.17 42.8 0.12 0.11 0.40 99.4 82.6
NI-21b-NiOl-T1840.1 0.02 16.3 0.20 43.3 0.11 0.06 0.47 100.5 82.6
NI-21b-NiOl-T1040.0 0.01 16.2 0.28 42.9 0.13 n.d. 0.39 99.9 82.5
NI-21b-NiOl-T139.9 0.02 16.1 0.21 42.6 0.11 0.05 0.43 99.4 82.5
NI-21b-NiOl-T1540.2 0.02 16.3 0.25 43.0 0.11 0.04 0.46 100.3 82.5
NI-21b-NiOl-T1440.5 0.03 16.3 0.20 43.0 0.11 n.d. 0.43 100.7 82.5
NI-21b-NiOl-T240.0 0.02 16.3 0.25 43.0 0.11 0.04 0.39 100.1 82.4
NI-21b-T7-Mg-140.1 0.02 16.3 0.28 42.8 0.12 0.04 0.45 100.1 82.4
NI-21b-T113-Mg39.8 0.02 16.4 0.31 43.1 0.14 0.12 0.45 100.3 82.4
NI-21b-NiOl-T140.0 0.03 16.2 0.28 42.7 0.13 n.d. 0.38 99.7 82.4
NI-21b-NiOl-T10840.2 0.02 16.3 0.19 43.0 0.11 n.d. 0.37 100.2 82.4
NI-21b-NiOl-T12-240.2 0.02 16.5 0.30 43.1 0.11 0.05 0.45 100.7 82.4
NI-21b-T4-Mg-139.8 0.02 16.5 0.25 43.1 0.12 0.05 0.37 100.2 82.3
NI-21b-NiOl-T10339.8 0.02 16.3 0.23 42.6 0.11 n.d. 0.44 99.6 82.3

340



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
NI-21b-NiOl-T839.7 0.02 16.3 0.23 42.5 0.16 n.d. 0.43 99.4 82.3
NI-21b-NiOl-T1839.9 0.02 16.6 0.22 43.0 0.13 0.06 0.42 100.3 82.2
NI-21b-NiOl-T839.8 0.02 16.4 0.28 42.6 0.12 n.d. 0.45 99.7 82.2
NI-21b-NiOl-T11540.3 0.02 16.6 0.27 42.9 0.14 n.d. 0.40 100.6 82.2
NI-21b-NiOl-T12-140.3 0.01 16.5 0.25 42.7 0.14 n.d. 0.43 100.3 82.2
NI-21b-NiOl-T10339.9 0.02 16.6 0.18 42.6 0.12 n.d. 0.46 100.0 82.1
NI-21b-NiOl-T12-240.1 0.02 16.8 0.19 42.9 0.11 n.d. 0.46 100.6 82.0
NI-21b-T3-2-Mg39.8 0.02 16.7 0.22 42.5 0.11 n.d. 0.43 99.8 82.0
NI-21b-NiOl-T3-139.6 0.01 16.8 0.30 42.5 0.12 n.d. 0.34 99.8 81.9
NI-21b-NiOl-T139.6 0.02 16.6 0.28 42.1 0.12 n.d. 0.41 99.1 81.9
NI-21b-NiOl-T11540.3 0.04 16.9 0.21 42.7 0.12 n.d. 0.43 100.7 81.9
NI-21b-NiOl-T1839.7 n.d. 16.8 0.25 42.6 0.13 n.d. 0.42 99.9 81.9
NI-21b-NiOl-T11240.5 0.01 16.9 0.25 42.7 0.11 n.d. 0.36 100.8 81.8
NI-21b-NiOl-T939.7 0.02 16.8 0.25 42.4 0.13 n.d. 0.37 99.6 81.8
NI-21b-NiOl-T1039.9 0.02 16.8 0.26 42.5 0.12 n.d. 0.32 99.9 81.8
NI-21b-NiOl-T439.3 0.02 16.7 0.27 42.3 0.12 0.05 0.34 99.1 81.8
NI-21b-NiOl-T239.6 0.03 16.8 0.26 42.1 0.12 n.d. 0.38 99.3 81.7
NI-21b-NiOl-T1839.9 0.02 16.9 0.28 42.3 0.11 0.04 0.41 100.0 81.7
NI-21b-NiOl-T939.6 0.02 16.9 0.26 42.2 0.12 n.d. 0.39 99.6 81.6
NI-21b-NiOl-T840.2 0.02 16.9 0.22 42.0 0.12 n.d. 0.41 99.9 81.6
NI-21b-NiOl-T2040.2 0.02 17.0 0.25 42.3 0.11 0.19 0.38 100.4 81.6
NI-21b-NiOl-T11040.3 0.02 17.3 0.22 42.7 0.12 0.04 0.40 101.0 81.5
NI-21b-NiOl-T1439.7 0.24 17.0 0.27 42.0 0.20 0.04 0.38 99.8 81.5
NI-21b-NiOl-T140.0 0.03 17.0 0.24 42.0 0.14 n.d. 0.39 99.9 81.5
NI-21b-NiOl-T10440.0 0.01 17.1 0.27 42.1 0.13 n.d. 0.33 99.9 81.5
NI-21b-NiOl-T1839.8 0.01 17.2 0.20 42.4 0.13 n.d. 0.43 100.2 81.4
NI-21b-NiOl-T239.8 0.06 17.1 0.24 42.1 0.11 0.04 0.38 99.9 81.4
NI-21b-NiOl-T12-239.8 0.04 17.2 0.28 42.1 0.12 0.03 0.40 100.0 81.3
NI-21b-NiOl-10240.0 0.01 17.3 0.23 42.1 0.12 n.d. 0.34 100.0 81.3
NI-21b-NiOl-T2039.6 0.02 17.3 0.29 42.2 0.11 0.04 0.40 100.0 81.3
NI-21b-NiOl-T1840.2 0.03 17.4 0.26 42.3 0.24 n.d. 0.45 101.0 81.2
NI-21b-NiOl-T12-140.4 0.03 17.4 0.29 42.1 0.11 n.d. 0.35 100.7 81.2
NI-21b-NiOl-T10640.1 0.02 17.5 0.24 42.4 0.11 n.d. 0.44 100.8 81.2
NI-21b-T115-Mg-239.5 0.02 17.4 0.25 42.2 0.11 n.d. 0.41 99.9 81.2
NI-21b-NiOl-T11040.0 0.03 17.4 0.30 42.1 0.11 n.d. 0.37 100.3 81.2
NI-21b-NiOl-T10639.5 0.02 17.5 0.21 42.2 0.11 0.04 0.43 100.0 81.2
NI-21b-T115-Mg-239.4 0.02 17.4 0.25 42.0 0.11 n.d. 0.36 99.6 81.1
NI-21b-NiOl-T10539.4 0.02 17.5 0.24 42.0 0.12 n.d. 0.34 99.6 81.1
NI-21b-NiOl-T10840.2 0.02 17.6 0.33 42.3 0.11 n.d. 0.31 100.9 81.0
NI-21b-T104-Mg39.5 0.02 17.6 0.26 42.3 0.12 n.d. 0.40 100.2 81.0
NI-21b-NiOl-T1039.0 0.02 17.5 0.21 41.9 0.11 n.d. 0.35 99.2 81.0
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NI-21b-NiOl-T11440.3 0.02 17.4 0.26 41.8 0.11 n.d. 0.40 100.2 81.0
NI-21b-NiOl-T10339.8 0.02 17.4 0.23 41.6 0.12 n.d. 0.39 99.5 81.0
NI-21b-NiOl-T1440.3 0.10 17.6 0.23 41.8 0.17 0.18 0.37 100.8 80.9
NI-21b-NiOl-T1540.1 0.02 17.7 0.25 42.0 0.11 n.d. 0.39 100.6 80.9
NI-21b-NiOl-T3-239.5 0.02 17.6 0.22 41.8 0.13 0.05 0.36 99.7 80.9
NI-21b-NiOl-T1440.3 0.02 17.6 0.24 41.7 0.12 0.03 0.39 100.4 80.8
NI-21b-NiOl-T11439.6 0.03 17.7 0.24 42.0 0.12 0.04 0.43 100.2 80.8
NI-21b-NiOl-T1440.0 0.02 17.6 0.27 41.6 0.16 0.15 0.36 100.2 80.8
NI-21b-NiOl-10139.0 0.02 17.6 0.28 41.6 0.10 n.d. 0.35 99.0 80.8
NI-21b-NiOl-T10940.3 0.01 17.7 0.24 41.7 0.11 n.d. 0.46 100.6 80.8
NI-21b-NiOl-T11240.2 0.02 17.9 0.30 42.0 0.11 n.d. 0.39 100.8 80.7
NI-21b-NiOl-T10840.0 0.03 17.9 0.24 42.0 0.12 n.d. 0.33 100.6 80.7
NI-21b-NiOl-T11539.5 n.d. 17.8 0.26 41.8 0.12 n.d. 0.37 99.9 80.7
NI-21b-NiOl-T11040.0 0.02 17.8 0.28 41.8 0.12 n.d. 0.38 100.4 80.7
NI-21b-NiOl-T739.1 0.01 17.7 0.29 41.4 0.13 n.d. 0.38 99.0 80.7
NI-21b-NiOl-T939.9 0.02 17.8 0.28 41.7 0.14 n.d. 0.36 100.2 80.7
NI-21b-NiOl-T1839.7 0.03 17.9 0.28 42.0 0.14 n.d. 0.35 100.4 80.7
NI-21b-NiOl-T10940.2 0.02 17.9 0.31 41.8 0.12 n.d. 0.41 100.7 80.7
NI-21b-NiOl-T11339.9 0.11 18.0 0.24 41.9 0.11 0.21 0.34 100.9 80.6
NI-21b-NiOl-T10639.3 0.02 18.1 0.28 41.9 0.11 0.09 0.40 100.1 80.5
NI-21b-NiOl-T11440.0 0.02 17.9 0.22 41.5 0.15 0.09 0.43 100.3 80.5
NI-21b-NiOl-T1039.6 0.02 17.9 0.27 41.4 0.12 n.d. 0.34 99.7 80.5
NI-21b-NiOl-T239.4 0.02 18.0 0.25 41.4 0.11 0.04 0.37 99.5 80.4
NI-21b-NiOl-T239.5 0.02 17.8 0.27 41.1 0.11 0.04 0.36 99.2 80.4
NI-21b-NiOl-T10439.7 0.02 18.0 0.31 41.4 0.12 n.d. 0.35 100.0 80.4
NI-21b-NiOl-T839.9 0.02 18.1 0.28 41.6 0.12 0.05 0.43 100.5 80.4
NI-21b-NiOl-T11439.7 0.02 18.1 0.29 41.6 0.11 n.d. 0.38 100.2 80.4
NI-21b-NiOl-T10339.5 0.03 18.1 0.19 41.4 0.11 0.04 0.43 99.8 80.3
NI-21b-NiOl-T12-240.0 0.02 18.1 0.29 41.4 0.11 n.d. 0.42 100.4 80.3
NI-21b-NiOl-T139.2 0.03 18.1 0.25 41.1 0.12 0.04 0.36 99.2 80.2
NI-21b-NiOl-T2040.2 0.02 18.3 0.34 41.3 0.13 0.12 0.37 100.8 80.1
NI-21b-NiOl-T11440.5 0.01 18.3 0.21 41.2 0.12 n.d. 0.42 100.8 80.0
NI-21b-NiOl-T11440.2 n.d. 18.4 0.28 41.4 0.12 n.d. 0.43 100.9 80.0
NI-21b-NiOl-T10940.2 0.02 18.3 0.33 41.2 0.12 n.d. 0.39 100.6 80.0
NI-21b-NiOl-T11439.9 0.02 18.5 0.30 41.2 0.11 0.05 0.39 100.5 79.9
NI-21b-NiOl-T10439.8 0.01 18.4 0.30 41.1 0.13 n.d. 0.34 100.1 79.9
NI-21b-NiOl-T839.6 0.02 18.3 0.34 40.8 0.12 n.d. 0.36 99.5 79.9
NI-21b-NiOl-T11039.9 0.02 18.5 0.33 41.2 0.12 n.d. 0.31 100.4 79.8
NI-21b-NiOl-T940.1 0.04 18.7 0.22 41.4 0.11 n.d. 0.32 100.9 79.8
NI-21b-NiOl-T1839.5 0.01 18.6 0.28 41.2 0.12 n.d. 0.36 100.1 79.8
NI-21b-NiOl-T11440.4 0.06 18.6 0.24 41.1 0.18 n.d. 0.36 100.9 79.8
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NI-21b-NiOl-T11440.1 0.04 18.2 0.25 40.2 0.12 n.d. 0.39 99.3 79.8
NI-21b-NiOl-T10639.9 0.02 18.8 0.29 41.2 0.11 n.d. 0.39 100.6 79.7
NI-21b-NiOl-T11240.1 0.02 18.7 0.25 41.0 0.12 n.d. 0.30 100.5 79.6
NI-21b-NiOl-T12-139.9 0.02 18.6 0.25 40.7 0.12 n.d. 0.32 99.9 79.5
NI-21b-NiOl-T12-139.9 0.03 18.7 0.25 40.9 0.18 0.04 0.37 100.4 79.5
NI-21b-NiOl-T138.9 0.31 18.6 0.28 40.6 0.14 n.d. 0.29 99.1 79.5
NI-21b-NiOl-T11440.3 0.02 18.8 0.24 40.9 0.12 0.04 0.40 100.8 79.5
NI-21b-NiOl-T10539.4 n.d. 18.7 0.38 40.5 0.17 n.d. 0.31 99.4 79.4
NI-21b-NiOl-T2039.4 0.02 18.8 0.23 40.7 0.12 n.d. 0.34 99.7 79.4
NI-21b-NiOl-T1440.0 0.03 18.6 0.31 40.3 0.12 n.d. 0.34 99.8 79.4
NI-21b-NiOl-T11539.8 0.02 18.9 0.29 40.9 0.13 n.d. 0.34 100.5 79.4
NI-21b-NiOl-T11140.2 0.01 18.9 0.30 40.7 0.13 n.d. 0.34 100.5 79.3
NI-21b-NiOl-T10539.6 0.02 18.9 0.29 40.7 0.11 n.d. 0.34 100.0 79.3
NI-21b-NiOl-T11440.1 0.02 19.1 0.29 40.8 0.14 n.d. 0.38 100.8 79.2
NI-21b-NiOl-T12-239.8 0.02 19.1 0.25 40.9 0.13 n.d. 0.34 100.6 79.2
NI-21b-NiOl-T11439.4 0.02 19.1 0.27 40.9 0.13 n.d. 0.42 100.2 79.2
NI-21b-NiOl-T10639.9 0.02 19.2 0.25 40.8 0.12 0.21 0.39 100.8 79.1
NI-21b-NiOl-T11039.7 0.01 19.3 0.32 40.8 0.11 n.d. 0.33 100.5 79.1
NI-21b-NiOl-T11139.2 0.06 19.2 0.30 40.5 0.18 n.d. 0.33 99.7 79.0
NI-21b-NiOl-T10940.0 0.02 19.2 0.36 40.3 0.14 0.04 0.38 100.5 78.9
NI-21b-NiOl-T10339.2 0.02 19.3 0.30 40.5 0.12 0.05 0.35 99.9 78.9
NI-21b-T104-Mg39.3 0.02 19.4 0.34 40.7 0.10 n.d. 0.34 100.3 78.9
NI-21b-NiOl-T438.8 0.01 19.4 0.38 40.3 0.15 n.d. 0.31 99.3 78.8
NI-21b-NiOl-T3-239.1 0.02 19.4 0.32 40.4 0.15 0.05 0.34 99.8 78.8
NI-21b-NiOl-T1839.7 0.02 19.6 0.31 40.5 0.12 0.04 0.32 100.6 78.7
NI-21b-NiOl-T939.2 0.02 19.3 0.26 40.0 0.13 0.03 0.31 99.3 78.7
NI-21b-NiOl-T839.2 0.02 19.5 0.34 40.4 0.12 n.d. 0.34 100.0 78.6
NI-21b-NiOl-T2039.9 0.05 19.7 0.25 40.1 0.17 0.17 0.31 100.6 78.4
NI-21b-NiOl-T10839.5 0.02 19.8 0.33 40.1 0.13 n.d. 0.30 100.2 78.3
NI-21b-NiOl-T11039.3 0.04 19.9 0.35 40.3 0.17 n.d. 0.29 100.3 78.3
NI-21b-NiOl-T139.1 0.02 19.9 0.33 40.1 0.13 0.03 0.27 100.0 78.2
NI-21b-NiOl-T1039.0 0.02 19.9 0.27 40.0 0.12 n.d. 0.28 99.6 78.2
NI-21b-NiOl-T11439.9 0.01 19.9 0.28 40.0 0.12 n.d. 0.34 100.6 78.1
NI-21b-NiOl-T139.6 0.02 19.9 0.28 40.0 0.15 n.d. 0.25 100.2 78.1
NI-21b-NiOl-T11239.7 0.03 20.0 0.31 40.0 0.13 n.d. 0.30 100.4 78.1
NI-21b-NiOl-T3-139.2 0.03 19.9 0.29 39.8 0.17 n.d. 0.25 99.7 78.1
NI-21b-NiOl-T11539.6 0.02 20.0 0.28 39.8 0.14 n.d. 0.26 100.1 78.0
NI-21b-NiOl-T239.0 0.02 20.0 0.33 39.8 0.12 n.d. 0.32 99.5 78.0
NI-21b-NiOl-T1539.7 0.04 20.1 0.33 40.1 0.15 0.06 0.31 100.7 78.0
NI-21b-NiOl-T11139.6 0.06 20.1 0.42 39.9 0.14 0.04 0.28 100.6 78.0
NI-21b-NiOl-T11440.1 0.02 20.0 0.29 39.7 0.12 n.d. 0.33 100.7 77.9
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NI-21b-NiOl-T12-139.3 0.02 20.1 0.30 39.7 0.21 n.d. 0.30 100.0 77.9
NI-21b-NiOl-T1539.4 0.03 20.2 0.34 39.6 0.15 0.06 0.29 100.1 77.8
NI-21b-NiOl-T10339.1 0.02 20.1 0.28 39.5 0.12 n.d. 0.38 99.5 77.8
NI-21b-NiOl-T10539.2 0.02 20.1 0.28 39.4 0.11 n.d. 0.33 99.5 77.7
NI-21b-NiOl-T10639.4 0.02 20.4 0.28 39.6 0.11 n.d. 0.34 100.2 77.6
NI-21b-NiOl-T739.1 0.01 20.3 0.34 39.4 0.16 n.d. 0.30 99.7 77.6
NI-21b-NiOl-T239.0 0.02 20.3 0.33 39.3 0.13 n.d. 0.30 99.4 77.5
NI-21b-NiOl-T10739.7 0.02 20.4 0.22 39.3 0.12 n.d. 0.30 100.1 77.5
NI-21b-NiOl-T12-139.7 0.02 20.6 0.35 39.6 0.15 n.d. 0.29 100.7 77.4
NI-21b-NiOl-T1439.4 0.02 20.6 0.33 39.5 0.13 0.03 0.33 100.3 77.4
NI-21b-NiOl-T839.2 0.03 20.3 0.33 38.9 0.15 n.d. 0.29 99.2 77.3
NI-21b-NiOl-T10439.1 0.01 20.5 0.34 39.2 0.15 n.d. 0.27 99.6 77.3
NI-21b-NiOl-T10739.9 0.02 20.7 0.32 39.5 0.14 0.03 0.28 100.9 77.3
NI-21b-NiOl-T10639.5 0.02 20.7 0.35 39.4 0.14 0.04 0.30 100.5 77.2
NI-21b-NiOl-T10939.6 0.05 20.5 0.29 39.0 0.17 n.d. 0.31 100.0 77.2
NI-21b-NiOl-T12-239.3 0.02 20.6 0.36 39.2 0.15 n.d. 0.29 100.0 77.2
NI-21b-NiOl-T10739.5 0.02 20.8 0.36 39.6 0.12 n.d. 0.28 100.7 77.2
NI-21b-NiOl-T11339.4 0.02 20.9 0.33 39.6 0.13 0.19 0.32 100.9 77.2
NI-21b-NiOl-T438.4 n.d. 20.8 0.30 39.4 0.18 n.d. 0.25 99.3 77.2
NI-21b-NiOl-T11139.7 0.02 20.8 0.30 39.4 0.21 n.d. 0.28 100.7 77.1
NI-21b-NiOl-T2039.7 0.02 20.7 0.34 39.2 0.15 0.04 0.30 100.4 77.1
NI-21b-NiOl-T10538.8 0.01 20.8 0.39 39.2 0.15 n.d. 0.25 99.6 77.1
NI-21b-NiOl-T838.8 0.01 20.8 0.27 39.0 0.19 n.d. 0.24 99.2 77.0
NI-21b-NiOl-T939.1 0.04 20.8 0.33 39.0 0.14 0.03 0.25 99.8 77.0
NI-21b-NiOl-T10740.0 0.02 20.9 0.28 39.3 0.13 n.d. 0.31 101.0 77.0
NI-21b-NiOl-T3-238.6 0.07 20.9 0.37 39.2 0.13 0.04 0.27 99.7 77.0
NI-21b-NiOl-T10339.2 0.01 21.0 0.36 39.1 0.15 0.03 0.30 100.2 76.9
NI-21b-NiOl-T138.8 0.02 21.1 0.39 39.3 0.16 n.d. 0.27 100.1 76.9
NI-21b-NiOl-T11139.0 0.02 20.9 0.35 38.9 0.21 n.d. 0.28 99.7 76.9
NI-21b-NiOl-T1439.6 0.03 21.0 0.33 39.1 0.15 0.04 0.33 100.5 76.8
NI-21b-NiOl-T10939.3 0.03 21.0 0.33 38.9 0.18 n.d. 0.30 100.1 76.7
NI-21b-NiOl-T11538.8 n.d. 21.1 0.38 39.0 0.18 n.d. 0.26 99.7 76.7
NI-21b-NiOl-T2039.7 0.02 21.1 0.36 39.0 0.19 0.04 0.26 100.7 76.7
NI-21b-NiOl-T11039.4 0.02 21.3 0.39 39.2 0.20 n.d. 0.24 100.8 76.6
NI-21b-NiOl-T1539.3 0.02 21.1 0.35 38.7 0.20 0.11 0.24 100.1 76.6
NI-21b-NiOl-T539.0 0.03 21.5 0.35 39.2 0.13 n.d. 0.28 100.5 76.5
NI-21b-NiOl-T2039.3 0.02 21.2 0.35 38.1 0.20 n.d. 0.24 99.5 76.2
NI-21b-NiOl-T10739.7 0.01 21.5 0.30 38.6 0.13 n.d. 0.24 100.4 76.2
NI-21b-NiOl-T11139.6 0.01 21.4 0.40 38.3 0.22 0.03 0.25 100.2 76.1
NI-21b-NiOl-T139.0 0.02 21.5 0.39 38.5 0.21 n.d. 0.19 99.8 76.1
NI-21b-NiOl-T438.4 0.02 21.5 0.38 38.3 0.19 n.d. 0.17 99.0 76.0
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NI-21b-NiOl-T12-239.2 0.02 21.8 0.40 38.5 0.21 n.d. 0.28 100.4 75.9
NI-21b-NiOl-T10439.1 0.02 21.8 0.43 38.4 0.20 n.d. 0.25 100.2 75.9
NI-21b-NiOl-T538.6 0.02 21.7 0.35 38.3 0.11 n.d. 0.31 99.4 75.9
NI-21b-NiOl-T538.8 0.03 21.8 0.36 38.4 0.12 n.d. 0.32 99.9 75.8
NI-21b-NiOl-T138.7 0.02 21.8 0.35 38.1 0.20 n.d. 0.22 99.4 75.7
NI-21b-NiOl-T1539.2 0.02 21.9 0.41 38.2 0.21 n.d. 0.20 100.1 75.7
NI-21b-NiOl-T1839.0 0.02 22.1 0.38 38.6 0.21 n.d. 0.23 100.6 75.7
NI-21b-NiOl-T238.5 0.02 21.9 0.35 38.3 0.16 n.d. 0.27 99.5 75.7
NI-21b-NiOl-T1439.3 0.02 22.1 0.32 38.5 0.15 n.d. 0.26 100.7 75.7
NI-21b-NiOl-T2039.4 0.02 22.1 0.34 38.0 0.23 0.03 0.22 100.4 75.4
NI-21b-NiOl-T538.6 0.01 22.1 0.35 37.9 0.15 0.05 0.31 99.5 75.3
NI-21b-NiOl-T2038.8 0.01 22.2 0.37 37.9 0.23 n.d. 0.21 99.7 75.3
NI-21b-NiOl-T12-139.4 0.02 22.4 0.43 38.2 0.22 n.d. 0.23 100.9 75.3
NI-21b-NiOl-T12-239.0 0.02 22.3 0.34 38.0 0.22 n.d. 0.25 100.2 75.3
NI-21b-NiOl-T11538.4 0.02 22.2 0.37 37.8 0.21 0.04 0.18 99.2 75.3
NI-21b-NiOl-T11138.9 0.02 22.4 0.37 38.2 0.21 n.d. 0.20 100.3 75.3
NI-21b-NiOl-T438.4 0.02 22.2 0.40 37.7 0.26 n.d. 0.15 99.2 75.2
NI-21b-NiOl-T3-238.4 0.02 22.2 0.41 37.8 0.23 n.d. 0.20 99.2 75.2
NI-21b-NiOl-T3-238.4 0.02 22.2 0.34 37.8 0.22 n.d. 0.20 99.3 75.2
NI-21b-NiOl-T1839.1 0.02 22.5 0.34 38.0 0.21 n.d. 0.22 100.4 75.1
NI-21b-NiOl-T10338.8 0.01 22.3 0.38 37.7 0.19 n.d. 0.24 99.7 75.1
NI-21b-NiOl-T538.6 n.d. 22.4 0.34 37.9 0.13 n.d. 0.27 99.6 75.1
NI-21b-NiOl-T10739.7 0.01 22.4 0.42 37.9 0.16 n.d. 0.25 100.8 75.1
NI-21b-NiOl-T1439.0 0.10 22.3 0.39 37.6 0.22 n.d. 0.20 99.8 75.1
NI-21b-NiOl-T10838.9 0.03 22.3 0.37 37.6 0.22 n.d. 0.18 99.6 75.0
NI-21b-NiOl-T11239.4 0.02 22.5 0.40 37.7 0.25 0.03 0.22 100.5 75.0
NI-21b-NiOl-T1038.9 0.02 22.5 0.36 37.7 0.21 n.d. 0.14 99.9 75.0
NI-21b-NiOl-T11538.9 0.02 22.2 0.29 37.3 0.20 n.d. 0.19 99.2 74.9
NI-21b-NiOl-T10639.0 0.02 22.6 0.37 38.0 0.18 n.d. 0.28 100.5 74.9
NI-21b-NiOl-T1539.1 0.02 22.4 0.44 37.5 0.23 n.d. 0.16 99.8 74.9
NI-21b-NiOl-T838.6 0.01 22.6 0.37 37.7 0.19 n.d. 0.24 99.7 74.9
NI-21b-NiOl-T10839.6 0.03 22.5 0.34 37.5 0.27 n.d. 0.17 100.4 74.8
NI-21b-NiOl-T10739.4 0.02 22.6 0.35 37.8 0.17 n.d. 0.26 100.6 74.8
NI-21b-NiOl-T538.6 0.02 22.5 0.37 37.6 0.21 0.22 0.26 99.7 74.8
NI-21b-NiOl-T11038.7 0.01 22.8 0.39 38.1 0.19 n.d. 0.18 100.3 74.8
NI-21b-NiOl-T839.1 0.02 22.6 0.35 37.6 0.25 n.d. 0.17 100.2 74.8
NI-21b-NiOl-T238.6 0.03 22.6 0.36 37.5 0.20 n.d. 0.22 99.6 74.7
NI-21b-NiOl-T1439.4 0.02 22.7 0.44 37.7 0.21 n.d. 0.23 100.7 74.7
NI-21b-NiOl-T238.8 0.02 22.6 0.39 37.3 0.22 n.d. 0.23 99.6 74.7
NI-21b-NiOl-T11139.1 0.03 22.9 0.37 37.7 0.22 n.d. 0.24 100.5 74.6
NI-21b-NiOl-T738.9 0.02 22.6 0.35 37.2 0.24 n.d. 0.22 99.4 74.5
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NI-21b-NiOl-T10538.6 0.03 22.7 0.38 37.3 0.20 n.d. 0.21 99.4 74.5
NI-21b-NiOl-T11438.9 0.02 22.9 0.33 37.6 0.21 n.d. 0.20 100.2 74.5
NI-21b-NiOl-T10539.0 0.01 22.7 0.39 37.1 0.23 0.03 0.21 99.8 74.5
NI-21b-NiOl-T11139.3 0.02 22.8 0.33 37.2 0.24 n.d. 0.22 100.2 74.4
NI-21b-NiOl-T10338.6 0.02 22.9 0.32 37.1 0.25 n.d. 0.22 99.3 74.3
NI-21b-NiOl-T11039.0 0.02 23.2 0.37 37.4 0.21 n.d. 0.16 100.5 74.2
NI-21b-NiOl-T938.9 0.02 23.1 0.39 37.2 0.23 n.d. 0.18 100.1 74.1
NI-21b-NiOl-T638.9 0.02 23.1 0.38 37.1 0.18 n.d. 0.25 99.9 74.1
NI-21b-NiOl-T10438.8 0.02 23.3 0.40 37.1 0.26 n.d. 0.19 100.1 74.0
NI-21b-NiOl-T10638.8 0.02 23.3 0.37 37.1 0.24 n.d. 0.20 100.1 73.9
NI-21b-NiOl-T638.4 n.d. 23.2 0.40 36.9 0.18 n.d. 0.25 99.4 73.9
NI-21b-NiOl-T238.6 0.02 23.3 0.35 37.0 0.27 n.d. 0.19 99.7 73.9
NI-21b-NiOl-T638.4 0.01 23.4 0.46 37.1 0.17 n.d. 0.25 99.9 73.9
NI-21b-NiOl-T538.4 0.02 23.3 0.40 36.7 0.25 0.05 0.18 99.2 73.8
NI-21b-NiOl-T11539.5 0.06 22.8 0.37 36.0 0.57 n.d. 0.20 99.5 73.7
NI-21b-NiOl-T938.2 0.02 23.3 0.37 36.7 0.25 n.d. 0.16 99.0 73.7
NI-21b-NiOl-T11338.9 0.02 23.5 0.33 37.0 0.26 0.04 0.19 100.3 73.7
NI-21b-NiOl-T10739.3 0.02 23.6 0.36 36.9 0.25 n.d. 0.20 100.7 73.6
NI-21b-NiOl-T538.8 0.02 23.3 0.45 36.5 0.26 n.d. 0.18 99.6 73.6
NI-21b-NiOl-T838.5 0.03 23.5 0.44 36.4 0.25 n.d. 0.16 99.2 73.4
NI-21b-NiOl-T639.0 0.01 23.8 0.40 36.8 0.24 n.d. 0.22 100.5 73.4
NI-21b-NiOl-T10638.7 0.02 23.9 0.36 36.7 0.27 0.03 0.14 100.1 73.3
NI-21b-NiOl-T637.8 0.01 24.1 0.41 36.7 0.22 n.d. 0.21 99.5 73.1
NI-21b-NiOl-T11439.5 0.02 24.0 0.38 36.2 0.27 n.d. 0.19 100.6 72.9
APA-2new-NiOlT8-MgHunt40.7 0.02 14.2 0.22 44.3 0.13 0.04 0.34 100.0 84.8
APA-2new-NiOlT8-MgHunt40.5 0.03 14.2 0.18 44.1 0.13 0.04 0.35 99.4 84.7
APA-2new-NiOlT840.4 0.02 14.3 0.21 44.3 0.13 n.d. 0.39 99.7 84.7
APA-2new-NiOlT840.4 0.01 14.2 0.23 44.0 0.13 n.d. 0.38 99.4 84.7
APA-2new-NiOlT840.3 0.02 14.3 0.16 44.2 0.14 0.03 0.35 99.6 84.6
APA-2new-NiOlT8-MgHunt40.1 0.01 14.3 0.17 44.0 0.14 0.03 0.38 99.1 84.6
APA-2new-NiOlT15-MgHunt40.6 0.01 14.4 0.21 44.2 0.13 n.d. 0.45 99.9 84.6
APA-2new-NiOlT8-MgHunt40.5 0.02 14.4 0.19 44.2 0.12 0.03 0.42 99.9 84.6
APA-2new-NiOlT8-MgHunt40.9 0.03 14.5 0.13 44.4 0.14 0.04 0.34 100.4 84.5
APA-2new-NiOlT8-MgHunt40.5 0.02 14.4 0.22 44.2 0.13 0.04 0.38 100.0 84.5
APA-2new-NiOlT840.3 0.02 14.5 0.18 44.4 0.13 0.06 0.37 100.0 84.5
APA-2new-NiOlT840.4 0.02 14.5 0.24 44.2 0.14 0.07 0.37 99.8 84.5
APA-2new-NiOlT8-MgHunt40.5 0.03 14.5 0.13 44.2 0.12 n.d. 0.37 99.9 84.5
APA-2new-NiOlT8-MgHunt40.2 0.03 14.5 0.23 44.0 0.14 0.07 0.35 99.5 84.5
APA-2new-NiOlT8-MgHunt40.7 0.02 14.5 0.24 44.1 0.13 n.d. 0.35 100.0 84.5
APA-2new-NiOlT840.2 n.d. 14.5 0.25 44.1 0.14 0.03 0.36 99.6 84.4
APA-2new-NiOlT8-MgHunt40.3 0.02 14.5 0.23 44.0 0.13 n.d. 0.40 99.6 84.4
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APA-2new-NiOlT1540.6 0.03 14.4 0.19 43.8 0.14 0.05 0.42 99.7 84.4
APA-2new-NiOlT1540.7 0.03 14.5 0.18 43.9 0.14 n.d. 0.42 99.9 84.4
APA-2new-NiOlT8-MgHunt40.6 0.02 14.6 0.20 44.3 0.14 n.d. 0.35 100.3 84.4
APA-2new-NiOlT1540.4 0.04 14.5 0.20 43.9 0.13 0.03 0.41 99.7 84.3
APA-2new-NiOlT840.3 0.03 14.7 0.24 44.2 0.13 0.04 0.34 99.9 84.3
APA-2new-NiOlT15-MgHunt40.7 0.03 14.7 0.20 44.2 0.13 n.d. 0.44 100.3 84.3
APA-2new-NiOlT840.2 n.d. 14.6 0.18 44.0 0.14 0.05 0.37 99.5 84.3
APA-2new-NiOlT1540.8 0.01 14.6 0.22 44.0 0.12 0.03 0.45 100.2 84.3
APA-2new-NiOlT15-MgHunt40.6 0.03 14.7 0.25 44.2 0.13 n.d. 0.42 100.3 84.3
APA-2new-NiOlT840.4 0.03 14.6 0.20 43.9 0.14 0.04 0.36 99.7 84.3
APA-2new-NiOlT840.2 0.02 14.7 0.24 44.3 0.13 0.03 0.36 100.0 84.3
APA-2new-NiOlT15-MgHunt40.6 0.03 14.7 0.20 44.2 0.12 n.d. 0.46 100.3 84.3
APA-2new-NiOlT8-MgHunt40.4 0.01 14.7 0.25 44.2 0.13 0.05 0.40 100.2 84.3
APA-2new-NiOlT15-MgHunt40.6 0.02 14.7 0.25 44.1 0.13 n.d. 0.41 100.2 84.3
APA-2new-NiOlT1540.7 0.02 14.6 0.23 44.0 0.13 n.d. 0.45 100.1 84.3
APA-2new-NiOlT15-MgHunt40.4 0.03 14.7 0.18 44.0 0.12 0.03 0.41 99.9 84.2
APA-2new-NiOlT640.6 0.02 14.7 0.21 43.9 0.12 0.04 0.37 100.0 84.2
APA-2new-NiOlT15-MgHunt40.5 0.02 14.7 0.15 44.1 0.13 0.06 0.40 100.1 84.2
APA-2new-NiOlT8-MgHunt40.4 0.03 14.7 0.24 44.0 0.12 n.d. 0.39 99.9 84.2
APA-2new-NiOlT1540.6 0.03 14.8 0.23 44.0 0.13 n.d. 0.42 100.2 84.2
APA-2new-NiOlT640.7 0.02 14.7 0.21 43.9 0.13 0.05 0.40 100.2 84.2
APA-2new-NiOlT15-MgHunt40.5 0.01 14.9 0.16 44.1 0.12 0.05 0.47 100.3 84.1
APA-2new-NiOlT15-MgHunt40.7 0.01 14.9 0.20 44.2 0.12 0.04 0.47 100.6 84.1
APA-2new-NiOlT1540.5 0.02 14.8 0.24 43.8 0.13 n.d. 0.34 99.8 84.1
APA-2new-NiOlT15-MgHunt40.7 0.02 14.9 0.26 44.0 0.14 0.04 0.41 100.5 84.1
APA-2new-NiOlT1540.6 0.02 14.8 0.20 43.9 0.13 0.05 0.42 100.1 84.1
APA-2new-NiOlT1540.7 0.03 14.9 0.17 44.1 0.13 n.d. 0.43 100.4 84.1
APA-2new-NiOlT1540.6 0.03 14.8 0.19 43.8 0.14 0.08 0.38 99.9 84.1
APA-2new-NiOlT15-MgHunt40.5 0.02 14.8 0.21 43.9 0.12 n.d. 0.43 100.0 84.0
APA-2new-NiOlT840.4 0.02 14.9 0.28 44.0 0.14 0.10 0.36 100.2 84.0
APA-2new-NiOlT15-MgHunt40.7 0.01 15.0 0.21 44.3 0.13 n.d. 0.44 100.7 84.0
APA-2new-NiOlT840.2 0.01 14.9 0.19 43.9 0.14 0.04 0.34 99.7 84.0
APA-2new-NiOlT1540.6 0.03 14.9 0.21 44.0 0.12 0.03 0.42 100.2 84.0
APA-2new-NiOlT15-MgHunt40.6 0.01 14.8 0.19 43.8 0.14 n.d. 0.38 100.0 84.0
APA-2new-NiOlT15-MgHunt40.5 0.04 15.0 0.27 44.1 0.14 n.d. 0.41 100.5 84.0
APA-2new-NiOlT640.6 0.03 14.8 0.20 43.7 0.13 n.d. 0.36 99.9 84.0
APA-2new-NiOlT640.6 0.02 15.0 0.20 44.0 0.13 n.d. 0.43 100.4 84.0
APA-2new-NiOlT8-MgHunt40.5 0.02 14.9 0.16 43.8 0.14 0.04 0.35 99.8 84.0
APA-2new-NiOlT1540.4 0.02 14.9 0.21 43.9 0.12 0.03 0.42 100.1 84.0
APA-2new-NiOlT1540.6 0.01 15.0 0.23 43.9 0.13 0.04 0.39 100.3 83.9
APA-2new-NiOlT840.1 0.02 14.9 0.24 43.7 0.20 0.12 0.33 99.6 83.9
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-2new-NiOlT1540.6 0.02 15.0 0.25 43.7 0.13 n.d. 0.39 100.0 83.9
APA-2new-NiOlT1540.7 0.01 15.1 0.20 44.0 0.12 n.d. 0.39 100.5 83.9
APA-2new-NiOlT1540.3 0.02 14.9 0.20 43.6 0.13 0.06 0.38 99.7 83.9
APA-2new-NiOlT840.2 0.02 15.0 0.21 43.7 0.14 0.10 0.34 99.8 83.8
APA-2new-NiOlT640.8 0.02 15.1 0.19 44.0 0.13 n.d. 0.41 100.7 83.8
APA-2new-NiOlT15-MgHunt40.6 0.02 15.2 0.16 44.1 0.14 0.05 0.40 100.6 83.8
APA-2new-NiOlT8-MgHunt40.5 0.03 15.2 0.27 44.2 0.13 0.06 0.34 100.7 83.8
APA-2new-NiOlT840.1 0.03 15.1 0.32 43.6 0.15 n.d. 0.35 99.6 83.8
APA-2new-NiOlT1540.4 0.02 15.1 0.15 43.8 0.13 n.d. 0.36 100.1 83.8
APA-2new-NiOlT840.4 0.02 15.1 0.24 43.7 0.13 0.03 0.36 100.0 83.7
APA-2new-NiOlT1540.4 n.d. 15.1 0.24 43.4 0.13 n.d. 0.36 99.7 83.7
APA-2new-NiOlT1540.4 0.01 15.2 0.21 43.7 0.12 n.d. 0.37 100.1 83.7
APA-2new-NiOlT1540.6 0.02 15.2 0.19 43.6 0.13 n.d. 0.34 100.1 83.7
APA-2new-NiOlT640.7 0.02 15.3 0.20 43.7 0.13 0.07 0.38 100.5 83.6
APA-2new-NiOlT1540.6 0.02 15.3 0.25 43.7 0.14 0.04 0.37 100.3 83.6
APA-2new-NiOlT740.5 0.03 15.2 0.21 43.5 0.14 n.d. 0.36 100.1 83.6
APA-2new-NiOlT8-MgHunt40.6 0.03 15.2 0.16 43.4 0.18 0.10 0.36 100.1 83.5
APA-2new-NiOlT8-MgHunt40.3 0.02 15.3 0.30 43.6 0.15 0.04 0.35 100.2 83.5
APA-2new-NiOlT1540.5 0.03 15.3 0.23 43.4 0.12 0.05 0.34 99.9 83.5
APA-2new-NiOlT840.4 0.02 15.4 0.24 43.7 0.13 0.05 0.33 100.1 83.5
APA-2new-NiOlT740.4 0.02 15.3 0.23 43.3 0.14 n.d. 0.37 99.8 83.5
APA-2new-NiOlT740.7 0.02 15.3 0.24 43.3 0.13 n.d. 0.37 100.0 83.5
APA-2new-NiOlT740.4 0.02 15.4 0.19 43.5 0.13 n.d. 0.38 100.0 83.4
APA-2new-NiOlT1640.5 n.d. 15.5 0.27 43.6 0.14 n.d. 0.33 100.4 83.4
APA-2new-NiOlT1040.5 0.02 15.4 0.16 43.3 0.12 n.d. 0.35 99.9 83.3
APA-2new-NiOlT940.5 0.02 15.5 0.22 43.3 0.14 n.d. 0.38 100.1 83.3
APA-2new-NiOlT640.5 0.02 15.5 0.26 43.4 0.13 0.03 0.36 100.3 83.3
APA-2new-NiOlT1640.4 0.02 15.6 0.23 43.6 0.13 0.03 0.33 100.4 83.3
APA-2new-NiOlT840.2 0.01 15.5 0.25 43.1 0.13 n.d. 0.34 99.5 83.2
APA-2new-NiOlT940.6 0.02 15.6 0.21 43.3 0.13 n.d. 0.31 100.2 83.2
APA-2new-NiOlT1640.4 0.02 15.6 0.26 43.4 0.12 0.04 0.34 100.2 83.2
APA-2new-NiOlT740.4 0.02 15.7 0.19 43.5 0.13 n.d. 0.41 100.3 83.2
APA-2new-NiOlT740.4 0.02 15.5 0.29 43.2 0.13 n.d. 0.38 100.0 83.2
APA-2new-NiOlT1240.6 0.02 15.7 0.23 43.5 0.12 0.03 0.32 100.5 83.2
APA-2new-NiOlT1240.5 0.01 15.6 0.19 43.3 0.14 0.03 0.31 100.1 83.2
APA-2new-NiOlT1240.7 0.02 15.7 0.25 43.4 0.12 0.04 0.31 100.5 83.1
APA-2new-NiOlT440.6 0.01 15.8 0.22 43.6 0.12 n.d. 0.33 100.7 83.1
APA-2new-NiOlT1540.3 0.02 15.6 0.18 43.3 0.12 n.d. 0.33 99.9 83.1
APA-2new-NiOlT1240.5 0.02 15.7 0.20 43.4 0.13 0.07 0.33 100.4 83.1
APA-2new-NiOlT1240.6 0.02 15.8 0.20 43.5 0.14 0.04 0.33 100.6 83.1
APA-2new-NiOlT440.5 n.d. 15.7 0.27 43.2 0.13 n.d. 0.34 100.1 83.1
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-2new-NiOlT1040.3 n.d. 15.7 0.25 43.3 0.14 n.d. 0.32 100.1 83.1
APA-2new-NiOlT1540.5 0.02 15.6 0.23 42.9 0.12 n.d. 0.30 99.7 83.1
APA-2new-NiOlT1240.4 0.02 15.7 0.24 43.2 0.12 0.04 0.34 100.1 83.0
APA-2new-NiOlT640.5 0.02 15.9 0.20 43.5 0.13 n.d. 0.35 100.6 83.0
APA-2new-NiOlT1240.4 0.01 15.7 0.24 43.2 0.14 n.d. 0.33 100.1 83.0
APA-2new-NiOlT1240.6 0.02 15.8 0.26 43.4 0.12 n.d. 0.33 100.5 83.0
APA-2new-NiOlT1640.4 0.02 15.8 0.25 43.3 0.13 n.d. 0.35 100.3 83.0
APA-2new-NiOlT1040.6 0.02 15.8 0.15 43.3 0.14 0.04 0.34 100.4 83.0
APA-2new-NiOlT1240.3 0.01 15.9 0.22 43.6 0.13 n.d. 0.31 100.5 83.0
APA-2new-NiOlT1040.4 0.01 15.8 0.21 43.0 0.11 n.d. 0.31 99.8 82.9
APA-2new-NiOlT940.4 0.02 15.8 0.21 43.1 0.14 n.d. 0.33 100.1 82.9
APA-2new-NiOlT1440.3 0.03 15.9 0.22 43.1 0.14 n.d. 0.33 100.0 82.9
APA-2new-NiOlT740.4 0.02 16.0 0.23 43.3 0.13 n.d. 0.36 100.5 82.9
APA-2new-NiOlT1640.3 0.01 15.8 0.19 42.9 0.11 0.03 0.32 99.7 82.8
APA-2new-NiOlT440.6 0.01 16.1 0.27 43.5 0.13 0.03 0.33 100.9 82.8
APA-2new-NiOlT1640.4 0.02 16.1 0.25 43.2 0.13 n.d. 0.33 100.4 82.8
APA-2new-NiOlT1640.4 0.02 16.0 0.22 43.0 0.13 0.04 0.32 100.1 82.8
APA-2new-NiOlT1440.3 0.03 16.0 0.24 43.0 0.13 0.03 0.30 100.0 82.7
APA-2new-NiOlT1440.3 n.d. 16.0 0.32 43.0 0.13 n.d. 0.29 100.1 82.7
APA-2new-NiOlT1640.3 0.02 16.0 0.16 42.9 0.13 n.d. 0.33 99.9 82.7
APA-2new-NiOlT339.9 0.01 16.4 0.21 43.9 0.15 0.04 0.24 100.9 82.7
APA-2new-NiOlT1640.1 0.01 16.0 0.23 42.8 0.16 n.d. 0.31 99.7 82.6
APA-2new-NiOlT739.9 0.02 16.1 0.22 42.9 0.12 n.d. 0.36 99.6 82.6
APA-2new-NiOlT140.1 0.02 16.1 0.23 42.9 0.14 n.d. 0.27 99.8 82.6
APA-2new-NiOlT840.0 0.02 15.9 0.26 42.5 0.13 n.d. 0.33 99.3 82.6
APA-2new-NiOlT340.2 n.d. 16.1 0.26 42.9 0.14 0.04 0.27 100.0 82.6
APA-2new-NiOlT1240.5 0.02 16.2 0.20 43.2 0.13 0.05 0.32 100.6 82.6
APA-2new-NiOlT440.5 0.02 16.2 0.24 43.0 0.15 n.d. 0.35 100.4 82.6
APA-2new-NiOlT1240.6 0.01 16.3 0.22 43.3 0.14 n.d. 0.30 100.8 82.5
APA-2new-NiOlT1040.3 0.01 16.2 0.27 42.9 0.12 n.d. 0.30 100.1 82.5
APA-2new-NiOlT1640.1 0.03 16.2 0.26 42.8 0.14 n.d. 0.26 99.8 82.5
APA-2new-NiOlT1640.3 0.01 16.2 0.19 42.8 0.13 n.d. 0.31 100.0 82.5
APA-2new-NiOlT139.8 n.d. 16.1 0.25 42.5 0.14 0.08 0.32 99.2 82.5
APA-2new-NiOlT1640.4 0.02 16.3 0.32 43.0 0.12 n.d. 0.31 100.5 82.4
APA-2new-NiOlT340.1 0.01 16.3 0.23 42.9 0.14 0.04 0.25 100.0 82.4
APA-2new-NiOlT1640.3 n.d. 16.3 0.28 42.9 0.13 0.03 0.30 100.3 82.4
APA-2new-NiOlT1240.5 0.01 16.4 0.24 42.9 0.13 0.04 0.28 100.5 82.4
APA-2new-NiOlT140.0 n.d. 16.3 0.25 42.6 0.13 0.04 0.25 99.6 82.4
APA-2new-NiOlT640.2 0.03 16.3 0.22 42.5 0.11 n.d. 0.32 99.7 82.3
APA-2new-NiOlT440.4 0.02 16.4 0.24 42.7 0.14 n.d. 0.23 100.1 82.3
APA-2new-NiOlT340.2 n.d. 16.5 0.29 42.9 0.12 n.d. 0.24 100.4 82.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-2new-NiOlT540.0 0.01 16.2 0.25 42.1 0.13 n.d. 0.26 99.1 82.2
APA-2new-NiOlT1640.2 0.02 16.5 0.22 42.7 0.12 n.d. 0.29 100.1 82.2
APA-2new-NiOlT340.2 0.02 16.5 0.25 42.7 0.15 n.d. 0.26 100.0 82.2
APA-2new-NiOlT240.5 0.02 16.6 0.22 42.9 0.16 n.d. 0.27 100.7 82.2
APA-2new-NiOlT440.3 0.02 16.5 0.24 42.7 0.12 n.d. 0.22 100.2 82.2
APA-2new-NiOlT940.2 0.02 16.5 0.21 42.5 0.14 n.d. 0.29 99.9 82.1
APA-2new-NiOlT940.1 0.02 16.5 0.24 42.5 0.12 n.d. 0.29 99.7 82.1
APA-2new-NiOlT1640.1 0.02 16.5 0.21 42.6 0.13 n.d. 0.37 100.0 82.1
APA-2new-NiOlT1640.3 0.02 16.6 0.25 42.8 0.13 n.d. 0.29 100.5 82.1
APA-2new-NiOlT1440.4 0.02 16.7 0.22 42.9 0.13 0.03 0.28 100.6 82.1
APA-2new-NiOlT839.9 0.03 16.5 0.20 42.4 0.13 0.05 0.31 99.5 82.1
APA-2new-NiOlT940.4 n.d. 16.7 0.22 42.8 0.13 0.04 0.31 100.6 82.1
APA-2new-NiOlT740.4 0.02 16.7 0.24 42.8 0.15 n.d. 0.29 100.6 82.1
APA-2new-NiOlT440.2 n.d. 16.7 0.22 42.9 0.13 0.03 0.33 100.6 82.0
APA-2new-NiOlT1640.4 0.03 16.7 0.21 42.8 0.13 n.d. 0.30 100.6 82.0
APA-2new-NiOlT540.0 0.01 16.4 0.23 42.0 0.14 n.d. 0.26 99.1 82.0
APA-2new-NiOlT1240.4 0.03 16.7 0.18 42.6 0.13 n.d. 0.29 100.4 82.0
APA-2new-NiOlT1540.2 0.01 16.8 0.25 42.9 0.12 0.04 0.34 100.6 82.0
APA-2new-NiOlT139.9 0.02 16.6 0.24 42.5 0.12 n.d. 0.30 99.8 82.0
APA-2new-NiOlT1240.6 n.d. 16.7 0.26 42.8 0.12 n.d. 0.28 100.8 82.0
APA-2new-NiOlT1240.7 0.02 16.6 0.29 42.3 0.13 n.d. 0.32 100.4 82.0
APA-2new-NiOlT539.9 0.01 16.6 0.20 42.4 0.13 n.d. 0.32 99.6 82.0
APA-2new-NiOlT240.4 n.d. 16.8 0.29 42.9 0.11 n.d. 0.25 100.7 82.0
APA-2new-NiOlT540.0 0.02 16.7 0.27 42.4 0.13 n.d. 0.26 99.7 81.9
APA-2new-NiOlT539.9 0.02 16.5 0.26 41.8 0.15 n.d. 0.33 99.1 81.9
APA-2new-NiOlT1140.3 0.02 16.8 0.30 42.6 0.13 0.03 0.29 100.5 81.9
APA-2new-NiOlT1540.3 0.02 16.8 0.19 42.6 0.11 n.d. 0.30 100.4 81.9
APA-2new-NiOlT1140.3 0.02 16.9 0.29 42.8 0.14 n.d. 0.29 100.9 81.8
APA-2new-NiOlT540.2 0.01 16.7 0.25 42.2 0.14 0.04 0.33 99.9 81.8
APA-2new-NiOlT640.4 0.02 17.0 0.28 42.8 0.13 n.d. 0.32 100.9 81.8
APA-2new-NiOlT440.4 0.02 16.9 0.28 42.6 0.13 n.d. 0.23 100.5 81.8
APA-2new-NiOlT739.9 0.01 16.7 0.22 42.1 0.13 n.d. 0.32 99.5 81.8
APA-2new-NiOlT440.2 0.02 16.9 0.26 42.4 0.14 n.d. 0.31 100.3 81.8
APA-2new-NiOlT1640.2 0.02 16.8 0.24 42.1 0.13 0.04 0.28 99.8 81.7
APA-2new-NiOlT740.3 0.02 16.9 0.22 42.4 0.15 n.d. 0.26 100.3 81.7
APA-2new-NiOlT540.0 0.03 16.8 0.28 42.1 0.14 0.14 0.32 99.8 81.7
APA-2new-NiOlT440.4 0.01 17.0 0.24 42.7 0.18 n.d. 0.36 100.9 81.7
APA-2new-NiOlT440.5 0.02 17.1 0.23 42.8 0.15 n.d. 0.25 101.0 81.7
APA-2new-NiOlT340.2 0.01 17.1 0.22 42.7 0.14 n.d. 0.25 100.6 81.7
APA-2new-NiOlT1240.4 0.03 17.0 0.25 42.6 0.13 0.03 0.32 100.8 81.7
APA-2new-NiOlT1640.1 0.03 17.0 0.29 42.3 0.13 n.d. 0.28 100.2 81.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-2new-NiOlT440.4 0.02 17.1 0.24 42.7 0.16 n.d. 0.24 100.9 81.6
APA-2new-NiOlT539.8 0.02 16.8 0.24 41.9 0.13 n.d. 0.31 99.3 81.6
APA-2new-NiOlT440.4 0.02 17.0 0.21 42.4 0.13 n.d. 0.31 100.5 81.6
APA-2new-NiOlT1440.1 0.02 17.0 0.27 42.4 0.14 n.d. 0.23 100.2 81.6
APA-2new-NiOlT139.9 0.02 17.0 0.31 42.2 0.14 n.d. 0.30 99.9 81.5
APA-2new-NiOlT740.3 0.02 17.0 0.31 42.0 0.14 n.d. 0.25 100.1 81.5
APA-2new-NiOlT440.3 0.02 17.1 0.27 42.3 0.13 n.d. 0.28 100.4 81.5
APA-2new-NiOlT539.8 0.01 16.9 0.25 41.7 0.14 n.d. 0.20 99.0 81.5
APA-2new-NiOlT540.0 0.02 17.0 0.20 42.0 0.13 n.d. 0.32 99.8 81.4
APA-2new-NiOlT440.3 0.02 17.2 0.26 42.3 0.15 n.d. 0.24 100.5 81.4
APA-2new-NiOlT339.9 0.01 17.2 0.31 42.2 0.14 0.03 0.23 100.2 81.4
APA-2new-NiOlT940.3 n.d. 17.3 0.28 42.1 0.14 n.d. 0.25 100.3 81.3
APA-2new-NiOlT1440.2 0.02 17.4 0.24 42.3 0.17 0.04 0.26 100.6 81.3
APA-2new-NiOlT540.0 0.02 17.2 0.17 41.9 0.15 n.d. 0.34 99.7 81.3
APA-2new-NiOlT1140.4 0.02 17.4 0.28 42.3 0.13 n.d. 0.27 100.8 81.3
APA-2new-NiOlT1440.2 0.01 17.3 0.29 42.0 0.14 n.d. 0.25 100.2 81.2
APA-2new-NiOlT1539.9 0.02 17.2 0.29 41.4 0.13 n.d. 0.25 99.2 81.1
APA-2new-NiOlT1439.9 0.01 17.5 0.28 42.1 0.12 0.03 0.28 100.2 81.1
APA-2new-NiOlT1640.2 0.02 17.5 0.30 42.0 0.15 n.d. 0.26 100.4 81.1
APA-2new-NiOlT1240.4 0.02 17.5 0.27 42.0 0.13 n.d. 0.30 100.6 81.0
APA-2new-NiOlT1640.3 0.02 17.6 0.22 42.1 0.14 n.d. 0.30 100.6 81.0
APA-2new-NiOlT539.6 0.02 17.4 0.25 41.5 0.14 0.07 0.32 99.4 81.0
APA-2new-NiOlT440.1 0.03 17.6 0.22 42.1 0.13 n.d. 0.29 100.6 81.0
APA-2new-NiOlT1040.0 0.01 17.4 0.32 41.6 0.14 n.d. 0.25 99.7 81.0
APA-2new-NiOlT240.2 0.01 17.7 0.27 42.3 0.15 n.d. 0.25 100.9 81.0
APA-2new-NiOlT440.4 0.01 17.6 0.27 41.9 0.14 n.d. 0.26 100.6 80.9
APA-2new-NiOlT539.8 0.02 17.4 0.34 41.4 0.14 0.05 0.30 99.4 80.9
APA-2new-NiOlT1440.1 0.02 17.6 0.20 41.8 0.14 n.d. 0.24 100.0 80.9
APA-2new-NiOlT340.0 0.01 17.7 0.29 42.0 0.15 n.d. 0.21 100.5 80.9
APA-2new-NiOlT1639.9 0.02 17.7 0.26 41.8 0.14 n.d. 0.26 100.1 80.9
APA-2new-NiOlT1139.9 n.d. 17.6 0.36 41.8 0.15 n.d. 0.23 100.1 80.8
APA-2new-NiOlT1240.2 0.01 17.8 0.29 42.1 0.14 n.d. 0.27 100.9 80.8
APA-2new-NiOlT1140.2 0.03 17.8 0.30 42.0 0.13 0.03 0.25 100.7 80.7
APA-2new-NiOlT640.1 0.01 17.8 0.22 42.0 0.13 n.d. 0.27 100.5 80.7
APA-2new-NiOlT340.7 0.05 17.4 0.31 40.9 0.17 n.d. 0.20 99.7 80.7
APA-2new-NiOlT340.0 n.d. 17.8 0.33 41.9 0.18 n.d. 0.21 100.5 80.7
APA-2new-NiOlT539.9 0.02 17.7 0.32 41.4 0.13 n.d. 0.29 99.7 80.7
APA-2new-NiOlT1240.4 0.02 17.8 0.33 41.6 0.14 n.d. 0.28 100.6 80.7
APA-2new-NiOlT1340.0 0.02 17.6 0.32 41.1 0.11 n.d. 0.26 99.5 80.6
APA-2new-NiOlT1039.8 0.01 17.7 0.32 41.4 0.13 n.d. 0.26 99.6 80.6
APA-2new-NiOlT1339.8 0.02 17.8 0.32 41.4 0.13 n.d. 0.30 99.7 80.6
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
APA-2new-NiOlT1340.0 0.01 17.9 0.27 41.5 0.13 n.d. 0.31 100.1 80.6
APA-2new-NiOlT1440.1 n.d. 17.9 0.29 41.6 0.12 n.d. 0.23 100.3 80.5
APA-2new-NiOlT1140.0 0.02 17.9 0.24 41.6 0.15 n.d. 0.24 100.2 80.5
APA-2new-NiOlT340.0 0.02 18.1 0.24 41.9 0.16 0.03 0.21 100.7 80.5
APA-2new-NiOlT139.9 n.d. 18.0 0.31 41.5 0.13 0.03 0.31 100.2 80.5
APA-2new-NiOlT440.4 0.03 18.2 0.27 41.8 0.13 n.d. 0.26 101.0 80.4
APA-2new-NiOlT1440.1 0.02 18.1 0.31 41.5 0.13 n.d. 0.22 100.4 80.4
APA-2new-NiOlT339.7 0.02 18.2 0.23 41.7 0.16 n.d. 0.21 100.3 80.4
APA-2new-NiOlT539.8 n.d. 18.0 0.32 41.4 0.12 0.06 0.33 100.0 80.4
APA-2new-NiOlT1139.6 n.d. 18.0 0.28 41.3 0.16 n.d. 0.23 99.5 80.3
APA-2new-NiOlT640.0 0.02 18.0 0.18 41.1 0.13 n.d. 0.28 99.8 80.3
APA-2new-NiOlT440.1 0.01 18.2 0.19 41.7 0.15 0.10 0.20 100.6 80.3
APA-2new-NiOlT640.0 0.01 18.2 0.28 41.5 0.15 n.d. 0.19 100.3 80.3
APA-2new-NiOlT440.3 0.16 18.1 0.24 41.2 0.17 n.d. 0.24 100.4 80.2
APA-2new-NiOlT640.0 0.01 18.1 0.30 41.2 0.14 n.d. 0.22 99.9 80.2
APA-2new-NiOlT438.6 0.05 18.8 0.27 42.6 0.15 n.d. 0.25 100.7 80.2
APA-2new-NiOlT539.8 0.02 18.2 0.42 41.2 0.13 n.d. 0.27 100.1 80.2
APA-2new-NiOlT1540.3 0.04 18.2 0.30 41.2 0.13 n.d. 0.26 100.5 80.2
APA-2new-NiOlT740.0 0.02 18.3 0.23 41.4 0.13 n.d. 0.24 100.4 80.1
APA-2new-NiOlT1440.4 0.02 18.4 0.31 41.4 0.14 n.d. 0.21 100.9 80.1
APA-2new-NiOlT539.7 n.d. 18.2 0.24 41.1 0.14 0.04 0.28 99.8 80.1
APA-2new-NiOlT1339.9 0.02 18.5 0.24 41.6 0.14 n.d. 0.22 100.6 80.0
APA-2new-NiOlT1138.0 0.02 18.8 0.27 42.2 0.13 0.03 0.21 99.7 80.0
APA-2new-NiOlT139.6 0.01 18.4 0.22 41.1 0.13 n.d. 0.28 99.7 80.0
APA-2new-NiOlT240.0 0.01 18.7 0.33 41.6 0.13 n.d. 0.24 101.0 79.9
APA-2new-NiOlT1339.6 0.02 18.4 0.23 41.0 0.14 n.d. 0.30 99.8 79.9
APA-2new-NiOlT540.1 0.03 18.6 0.33 41.2 0.15 n.d. 0.30 100.8 79.8
APA-2new-NiOlT639.9 n.d. 18.4 0.34 40.8 0.14 n.d. 0.21 99.8 79.8
APA-2new-NiOlT1639.7 n.d. 18.5 0.30 41.0 0.13 n.d. 0.26 100.0 79.8
APA-2new-NiOlT239.9 0.01 18.7 0.25 41.3 0.13 n.d. 0.23 100.6 79.8
APA-2new-NiOlT539.9 0.02 18.7 0.39 41.1 0.13 n.d. 0.24 100.5 79.7
APA-2new-NiOlT940.1 0.02 18.8 0.27 40.8 0.14 n.d. 0.26 100.4 79.5
APA-2new-NiOlT539.4 0.02 18.7 0.29 40.6 0.15 n.d. 0.21 99.5 79.4
APA-2new-NiOlT139.6 0.02 18.8 0.27 40.6 0.13 n.d. 0.29 99.7 79.4
APA-2new-NiOlT539.7 0.01 18.9 0.25 40.6 0.15 n.d. 0.29 99.9 79.3
APA-2new-NiOlT939.7 0.02 19.0 0.28 40.9 0.13 n.d. 0.31 100.4 79.3
APA-2new-NiOlT839.4 0.01 18.9 0.28 40.5 0.12 0.05 0.26 99.5 79.3
APA-2new-NiOlT539.9 n.d. 18.9 0.32 40.5 0.15 n.d. 0.28 100.0 79.3
APA-2new-NiOlT1240.0 0.02 19.1 0.27 40.8 0.14 n.d. 0.21 100.6 79.2
APA-2new-NiOlT639.6 0.01 18.9 0.33 40.3 0.15 n.d. 0.21 99.6 79.2
APA-2new-NiOlT539.7 0.02 19.0 0.21 40.5 0.14 n.d. 0.30 99.8 79.1
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APA-2new-NiOlT439.9 0.02 19.0 0.23 40.4 0.15 0.06 0.19 100.0 79.1
APA-2new-NiOlT1639.8 0.02 19.2 0.31 40.5 0.13 0.08 0.24 100.3 79.0
APA-2new-NiOlT1240.1 0.02 19.4 0.26 40.8 0.14 n.d. 0.26 100.9 78.9
APA-2new-NiOlT1539.5 0.03 19.1 0.29 40.1 0.15 n.d. 0.23 99.4 78.9
APA-2new-NiOlT1439.8 0.01 19.3 0.27 40.4 0.14 n.d. 0.17 100.1 78.9
APA-2new-NiOlT1439.7 0.03 19.3 0.28 40.3 0.15 n.d. 0.21 100.0 78.8
APA-2new-NiOlT539.8 0.02 19.4 0.23 40.5 0.14 n.d. 0.21 100.4 78.8
APA-2new-NiOlT1339.7 n.d. 19.4 0.22 40.4 0.12 n.d. 0.24 100.1 78.8
APA-2new-NiOlT539.7 0.02 19.3 0.26 40.1 0.14 0.04 0.32 99.8 78.8
APA-2new-NiOlT1341.4 0.07 19.1 0.32 39.5 0.16 n.d. 0.28 100.8 78.7
APA-2new-NiOlT339.2 0.02 19.6 0.30 40.6 0.16 n.d. 0.21 100.2 78.7
APA-2new-NiOlT1639.7 0.02 19.6 0.33 40.4 0.15 n.d. 0.21 100.5 78.6
APA-2new-NiOlT739.4 0.02 19.5 0.22 40.1 0.13 n.d. 0.28 99.6 78.6
APA-2new-NiOlT639.9 0.01 19.6 0.34 40.2 0.14 n.d. 0.21 100.4 78.5
APA-2new-NiOlT1139.7 0.01 19.7 0.34 40.2 0.14 n.d. 0.21 100.4 78.4
APA-2new-NiOlT839.3 0.01 19.7 0.35 39.8 0.15 0.05 0.27 99.7 78.3
APA-2new-NiOlT1439.8 0.02 19.8 0.22 40.0 0.16 n.d. 0.23 100.2 78.3
APA-2new-NiOlT539.5 0.02 19.7 0.27 39.7 0.16 n.d. 0.18 99.6 78.2
APA-2new-NiOlT239.7 0.01 20.1 0.33 40.1 0.14 n.d. 0.20 100.6 78.1
APA-2new-NiOlT1139.8 0.02 20.1 0.29 39.9 0.14 n.d. 0.23 100.5 78.0
APA-2new-NiOlT1039.4 0.02 20.0 0.25 39.5 0.13 n.d. 0.21 99.5 77.9
APA-2new-NiOlT1439.6 0.01 20.3 0.29 39.6 0.14 n.d. 0.20 100.1 77.7
APA-2new-NiOlT739.7 0.01 20.2 0.31 39.5 0.14 n.d. 0.21 100.1 77.7
APA-2new-NiOlT139.4 0.02 20.3 0.30 39.3 0.14 n.d. 0.26 99.6 77.6
APA-2new-NiOlT639.7 0.01 20.6 0.29 39.4 0.15 n.d. 0.19 100.4 77.4
APA-2new-NiOlT1239.7 0.02 20.8 0.36 39.7 0.17 n.d. 0.17 100.8 77.3
APA-2new-NiOlT539.1 n.d. 20.5 0.33 39.0 0.15 0.04 0.17 99.4 77.2
APA-2new-NiOlT1339.2 0.03 20.7 0.34 39.1 0.14 n.d. 0.25 99.8 77.1
APA-2new-NiOlT339.0 0.01 21.0 0.35 39.0 0.16 n.d. 0.18 99.7 76.8
APA-2new-NiOlT1339.2 0.02 21.0 0.35 38.9 0.15 n.d. 0.19 99.8 76.8
APA-2new-NiOlT1539.3 0.02 21.1 0.43 38.7 0.17 n.d. 0.18 99.9 76.6
APA-2new-NiOlT1139.7 0.01 21.4 0.34 39.1 0.18 n.d. 0.19 100.8 76.5
APA-2new-NiOlT339.1 0.02 21.3 0.32 38.8 0.16 n.d. 0.15 99.9 76.5
APA-2new-NiOlT439.4 0.01 21.4 0.32 38.9 0.16 n.d. 0.16 100.4 76.4
APA-2new-NiOlT439.3 0.02 21.7 0.30 38.8 0.15 n.d. 0.23 100.5 76.1
APA-2new-NiOlT139.1 0.01 21.7 0.39 38.7 0.16 n.d. 0.17 100.2 76.1
APA-2new-NiOlT539.3 n.d. 21.5 0.24 38.3 0.20 n.d. 0.19 99.7 76.0
APA-2new-NiOlT639.5 0.02 21.7 0.36 38.3 0.17 n.d. 0.18 100.3 75.9
APA-2new-NiOlT1639.2 0.01 21.7 0.33 38.2 0.21 n.d. 0.22 99.9 75.8
APA-2new-NiOlT639.4 0.03 21.7 0.28 38.1 0.20 0.07 0.17 100.0 75.8
APA-2new-NiOlT1439.1 n.d. 21.8 0.36 38.1 0.18 n.d. 0.13 99.7 75.8
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APA-2new-NiOlT1139.5 0.02 22.0 0.32 38.4 0.17 0.03 0.22 100.6 75.7
APA-2new-NiOlT839.0 n.d. 21.8 0.30 38.0 0.17 n.d. 0.19 99.6 75.6
APA-2new-NiOlT1437.8 0.01 22.4 0.34 38.2 0.20 n.d. 0.16 99.1 75.3
APA-2new-NiOlT639.5 0.02 22.3 0.39 37.9 0.18 n.d. 0.16 100.4 75.2
APA-2new-NiOlT639.0 0.03 22.4 0.44 37.9 0.20 n.d. 0.14 100.1 75.1
APA-2new-NiOlT239.2 0.02 22.4 0.38 37.9 0.25 n.d. 0.16 100.4 75.1
APA-2new-NiOlT1439.1 0.03 23.0 0.38 37.5 0.22 0.04 0.18 100.4 74.4
APA-2new-NiOlT238.9 0.01 23.3 0.37 37.3 0.23 n.d. 0.14 100.3 74.0
APA-2new-NiOlT738.9 n.d. 23.2 0.28 37.1 0.22 n.d. 0.17 99.9 74.0
APA-2new-NiOlT1338.9 0.03 23.5 0.36 37.0 0.18 n.d. 0.16 100.2 73.8
APA-2new-NiOlT1439.0 n.d. 23.4 0.48 36.7 0.23 n.d. 0.15 99.9 73.6
APA-2new-NiOlT338.6 n.d. 23.9 0.43 36.6 0.22 n.d. 0.15 99.9 73.2
APA-2new-NiOlT1038.6 0.02 23.8 0.40 36.3 0.19 0.05 0.14 99.5 73.1
APA-2new-NiOlT1538.8 0.02 24.1 0.47 36.3 0.25 n.d. 0.18 100.1 72.8
APA-2new-NiOlT939.0 0.02 24.3 0.34 36.2 0.23 n.d. 0.15 100.2 72.7
APA-2new-NiOlT938.9 0.01 24.4 0.37 36.3 0.21 n.d. 0.20 100.3 72.6
APA-2new-NiOlT1338.7 0.01 25.1 0.40 35.6 0.26 n.d. 0.13 100.2 71.7
APA-2new-NiOlT638.7 0.01 25.2 0.38 35.4 0.22 n.d. 0.17 100.1 71.5
APA-2new-NiOlT1038.7 0.01 25.5 0.39 35.6 0.21 n.d. 0.15 100.5 71.3
APA-2new-NiOlT338.3 n.d. 25.8 0.38 35.1 0.22 n.d. 0.13 100.0 70.8
APA-2new-NiOlT538.3 0.01 25.8 0.33 34.4 0.24 n.d. 0.16 99.3 70.4
APA-2new-NiOlT137.9 0.14 27.8 0.48 32.4 0.30 n.d. 0.15 99.2 67.6
APA-2new-NiOlT737.8 0.02 29.4 0.56 31.7 0.24 n.d. 0.14 99.8 65.7
APA-2new-NiOlT1437.4 n.d. 31.9 0.56 29.7 0.24 0.04 0.11 99.9 62.3
UR-61-NiOl-T10540.1 0.02 15.2 0.22 43.5 0.12 n.d. 0.45 99.6 83.6
UR-61-NiOl-T10540.4 0.02 15.3 0.18 43.9 0.12 0.04 0.46 100.3 83.6
UR-61-NiOl-T10540.2 0.01 15.3 0.22 43.6 0.12 0.04 0.45 99.9 83.6
UR-61-NiOl-T10540.2 0.02 15.2 0.28 43.5 0.10 0.08 0.45 99.9 83.6
UR-61-NiOl-T10540.3 0.01 15.2 0.18 43.4 0.10 n.d. 0.45 99.6 83.6
UR-61-NiOl-T10540.2 0.02 15.3 0.21 43.2 0.10 0.05 0.43 99.6 83.4
UR-61-NiOl-T10540.4 0.01 15.4 0.29 43.3 0.10 0.06 0.42 100.1 83.4
UR-61-NiOl-T10540.1 0.02 15.4 0.14 43.2 0.11 n.d. 0.41 99.4 83.3
UR-61-NiOl-T10540.1 0.02 15.6 0.15 43.5 0.10 n.d. 0.43 99.9 83.3
UR-61-NiOl-T10540.1 0.02 15.5 0.21 43.2 0.11 0.03 0.44 99.7 83.2
UR-61-NiOl-T10539.9 0.02 15.5 0.22 43.1 0.11 n.d. 0.47 99.4 83.2
UR-61-NiOl-T10540.4 0.01 15.6 0.22 43.0 0.11 n.d. 0.38 99.8 83.1
UR-61-NiOl-T10540.2 0.02 15.8 0.27 42.9 0.12 n.d. 0.42 99.7 82.9
UR-61-NiOl-T10540.0 0.01 15.8 0.15 42.9 0.12 0.04 0.38 99.4 82.9
UR-61-NiOl-T10540.2 n.d. 15.9 0.17 43.0 0.10 0.04 0.41 99.8 82.8
UR-61-NiOl-T10540.1 0.01 16.0 0.13 43.2 0.11 n.d. 0.38 99.9 82.8
UR-61-NiOl-T10540.0 0.02 16.2 0.24 42.8 0.12 n.d. 0.38 99.9 82.5
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UR-61-NiOl-T10540.1 0.01 16.2 0.27 42.7 0.11 n.d. 0.36 99.8 82.5
UR-61-NiOl-T10539.7 0.02 16.5 0.21 42.1 0.13 n.d. 0.39 99.1 82.0
UR-61-NiOl-T1640.1 0.02 16.8 0.19 42.0 0.12 n.d. 0.33 99.6 81.7
UR-61-NiOl-T10240.2 0.02 17.2 0.29 42.6 0.12 n.d. 0.37 100.8 81.5
UR-61-NiOl-T1740.1 0.02 17.1 0.23 42.0 0.10 0.04 0.32 99.9 81.4
UR-61-NiOl-T1640.1 0.02 17.0 0.28 41.9 0.11 0.04 0.32 99.7 81.4
UR-61-NiOl-T1240.0 0.02 17.1 0.25 42.1 0.12 n.d. 0.33 99.9 81.4
UR-61-NiOl-T1640.2 0.02 17.1 0.24 42.0 0.10 n.d. 0.32 99.9 81.4
UR-61-NiOl-T10540.0 0.02 17.0 0.20 41.8 0.14 n.d. 0.33 99.6 81.4
UR-61-NiOl-T10140.0 0.02 17.2 0.19 42.1 0.11 n.d. 0.31 99.9 81.4
UR-61-NiOl-T1440.1 0.01 17.1 0.19 41.9 0.12 n.d. 0.34 99.8 81.3
UR-61-NiOl-T11039.9 0.02 17.2 0.30 42.1 0.11 n.d. 0.34 100.0 81.3
UR-61-NiOl-T1239.7 0.03 17.2 0.20 41.9 0.10 n.d. 0.35 99.4 81.3
UR-61-NiOl-T10440.0 0.02 17.1 0.20 41.8 0.10 n.d. 0.35 99.6 81.3
UR-61-NiOl-T10639.9 0.02 17.1 0.24 41.7 0.10 n.d. 0.33 99.4 81.3
UR-61-NiOl-T1740.1 n.d. 17.2 0.23 41.9 0.12 n.d. 0.33 99.9 81.3
UR-61-NiOl-T10439.8 0.02 17.1 0.29 41.8 0.10 n.d. 0.34 99.6 81.3
UR-61-NiOl-T1239.5 0.03 17.5 0.24 42.6 0.12 n.d. 0.33 100.4 81.3
UR-61-NiOl-T10540.1 0.02 17.3 0.26 42.1 0.11 n.d. 0.37 100.2 81.3
UR-61-NiOl-T10739.7 0.02 17.1 0.21 41.5 0.11 n.d. 0.30 99.0 81.3
UR-61-NiOl-T10139.8 0.02 17.2 0.27 41.8 0.11 n.d. 0.28 99.5 81.3
UR-61-NiOl-T1440.1 n.d. 17.2 0.25 41.9 0.11 n.d. 0.34 99.9 81.3
UR-61-NiOl-T539.8 0.02 17.3 0.25 42.0 0.10 n.d. 0.37 99.8 81.3
UR-61-NiOl-T10139.7 0.02 17.3 0.21 42.0 0.10 n.d. 0.35 99.6 81.3
UR-61-NiOl-T10440.0 0.02 17.2 0.30 41.7 0.11 n.d. 0.36 99.7 81.3
UR-61-NiOl-T1239.6 0.03 17.4 0.25 42.2 0.11 n.d. 0.36 99.9 81.3
UR-61-NiOl-T1439.9 0.02 17.2 0.27 41.8 0.10 n.d. 0.37 99.7 81.2
UR-61-NiOl-T10439.8 0.01 17.3 0.26 41.9 0.12 0.04 0.35 99.7 81.2
UR-61-NiOl-T10339.7 0.02 17.3 0.28 42.0 0.10 n.d. 0.33 99.7 81.2
UR-61-NiOl-T539.8 0.02 17.2 0.24 41.8 0.11 n.d. 0.33 99.5 81.2
UR-61-NiOl-T540.0 n.d. 17.3 0.26 41.9 0.10 n.d. 0.33 99.9 81.2
UR-61-NiOl-T1239.7 0.02 17.5 0.25 42.4 0.13 n.d. 0.34 100.4 81.2
UR-61-NiOl-T1740.0 0.02 17.2 0.20 41.8 0.11 n.d. 0.36 99.7 81.2
UR-61-NiOl-T2039.8 0.01 17.2 0.22 41.7 0.11 n.d. 0.36 99.4 81.2
UR-61-NiOl-T1640.0 0.01 17.4 0.31 42.0 0.11 n.d. 0.37 100.2 81.2
UR-61-NiOl-T10339.7 0.02 17.3 0.25 41.9 0.10 n.d. 0.32 99.6 81.2
UR-61-NiOl-T10840.2 0.01 17.3 0.24 41.8 0.11 n.d. 0.33 100.0 81.2
UR-61-NiOl-T10540.0 0.02 17.3 0.18 41.7 0.11 n.d. 0.31 99.6 81.2
UR-61-NiOl-T1440.3 0.02 17.3 0.18 41.8 0.11 n.d. 0.35 100.1 81.1
UR-61-NiOl-T10839.9 0.02 17.3 0.22 41.7 0.10 n.d. 0.31 99.6 81.1
UR-61-NiOl-T10339.7 0.02 17.4 0.18 42.0 0.11 n.d. 0.35 99.8 81.1
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UR-61-NiOl-T10140.0 0.02 17.4 0.22 42.0 0.11 0.05 0.34 100.1 81.1
UR-61-NiOl-T10240.1 0.01 17.4 0.24 41.8 0.11 n.d. 0.35 100.0 81.1
UR-61-NiOl-T1740.2 0.02 17.4 0.17 41.9 0.11 n.d. 0.34 100.1 81.1
UR-61-NiOl-T10339.7 0.01 17.4 0.24 41.8 0.11 n.d. 0.30 99.6 81.1
UR-61-NiOl-T1439.9 n.d. 17.4 0.25 41.9 0.10 n.d. 0.34 100.0 81.1
UR-61-NiOl-T10339.8 0.02 17.5 0.26 42.0 0.11 0.03 0.33 100.1 81.1
UR-61-NiOl-T1439.9 n.d. 17.4 0.20 41.9 0.12 n.d. 0.34 99.9 81.1
UR-61-NiOl-T10439.8 0.03 17.3 0.24 41.7 0.11 n.d. 0.34 99.6 81.1
UR-61-NiOl-T1440.1 0.01 17.4 0.34 41.9 0.12 n.d. 0.34 100.2 81.1
UR-61-NiOl-T1939.7 0.01 17.4 0.33 41.9 0.10 n.d. 0.34 99.8 81.1
UR-61-NiOl-T11040.0 0.02 17.5 0.19 42.1 0.12 n.d. 0.34 100.3 81.1
UR-61-NiOl-T1239.8 0.02 17.4 0.23 41.8 0.11 n.d. 0.35 99.7 81.1
UR-61-NiOl-T10140.0 n.d. 17.5 0.27 42.0 0.12 n.d. 0.34 100.2 81.1
UR-61-NiOl-T539.9 0.02 17.4 0.25 41.7 0.11 n.d. 0.31 99.7 81.1
UR-61-NiOl-T11039.8 0.02 17.6 0.23 42.2 0.11 n.d. 0.34 100.3 81.1
UR-61-NiOl-T540.3 0.02 17.4 0.24 41.7 0.12 0.05 0.29 100.1 81.1
UR-61-NiOl-T11039.9 0.02 17.6 0.34 42.2 0.10 n.d. 0.36 100.4 81.1
UR-61-NiOl-T11039.9 n.d. 17.6 0.26 42.2 0.10 n.d. 0.33 100.3 81.1
UR-61-NiOl-T10840.1 0.02 17.4 0.20 41.7 0.10 n.d. 0.34 99.9 81.0
UR-61-NiOl-T1440.1 0.01 17.5 0.25 41.9 0.11 n.d. 0.33 100.2 81.0
UR-61-NiOl-T1439.9 0.02 17.5 0.24 42.0 0.10 n.d. 0.37 100.2 81.0
UR-61-NiOl-T2039.7 0.02 17.3 0.27 41.6 0.11 n.d. 0.31 99.4 81.0
UR-61-NiOl-T1740.1 0.02 17.5 0.18 41.9 0.10 n.d. 0.37 100.2 81.0
UR-61-NiOl-T539.8 0.02 17.5 0.23 41.9 0.12 n.d. 0.33 99.9 81.0
UR-61-NiOl-T10240.0 0.02 17.5 0.27 41.9 0.12 n.d. 0.31 100.2 81.0
UR-61-NiOl-T10740.0 0.04 17.2 0.24 41.1 0.11 n.d. 0.33 99.0 81.0
UR-61-NiOl-T1440.1 0.02 17.5 0.28 42.0 0.11 n.d. 0.37 100.5 81.0
UR-61-NiOl-T1639.9 0.01 17.4 0.24 41.6 0.11 0.03 0.37 99.8 81.0
UR-61-NiOl-T1740.2 0.01 17.5 0.25 41.9 0.11 n.d. 0.35 100.3 81.0
UR-61-NiOl-T1740.3 0.01 17.5 0.23 42.0 0.11 n.d. 0.34 100.5 81.0
UR-61-NiOl-T540.1 0.01 17.4 0.27 41.6 0.11 n.d. 0.31 99.8 81.0
UR-61-NiOl-T1740.0 0.02 17.5 0.21 41.8 0.12 n.d. 0.33 100.0 81.0
UR-61-NiOl-T1939.9 n.d. 17.5 0.28 41.9 0.11 n.d. 0.36 100.1 81.0
UR-61-NiOl-T10840.0 0.02 17.4 0.22 41.6 0.11 n.d. 0.34 99.8 81.0
UR-61-NiOl-T539.9 0.02 17.5 0.26 41.8 0.11 n.d. 0.31 100.0 81.0
UR-61-NiOl-T540.0 0.02 17.5 0.22 41.7 0.11 n.d. 0.32 99.8 81.0
UR-61-NiOl-T11039.9 0.01 17.6 0.27 42.1 0.11 n.d. 0.33 100.3 81.0
UR-61-NiOl-T1740.1 n.d. 17.6 0.20 42.0 0.10 n.d. 0.36 100.3 81.0
UR-61-NiOl-T10640.1 n.d. 17.5 0.27 41.7 0.12 0.04 0.37 100.1 81.0
UR-61-NiOl-T1240.2 0.02 17.7 0.32 42.1 0.11 n.d. 0.35 100.8 81.0
UR-61-NiOl-T10139.8 0.01 17.5 0.33 41.8 0.10 n.d. 0.31 99.9 81.0
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-61-NiOl-T1639.8 0.35 17.6 0.23 42.0 0.17 n.d. 0.37 100.6 80.9
UR-61-NiOl-T1940.0 0.02 17.5 0.29 41.7 0.10 n.d. 0.37 100.0 80.9
UR-61-NiOl-T10139.6 0.02 17.6 0.23 41.8 0.11 n.d. 0.34 99.6 80.9
UR-61-NiOl-T1940.0 0.02 17.6 0.24 41.9 0.09 n.d. 0.40 100.3 80.9
UR-61-NiOl-T10640.2 0.03 17.6 0.24 41.9 0.11 n.d. 0.34 100.4 80.9
UR-61-NiOl-T10739.9 n.d. 17.6 0.29 41.7 0.13 n.d. 0.30 100.0 80.9
UR-61-NiOl-T10139.8 0.02 17.6 0.29 41.8 0.10 n.d. 0.30 100.0 80.9
UR-61-NiOl-T10840.3 0.01 17.6 0.26 41.7 0.10 n.d. 0.36 100.4 80.9
UR-61-NiOl-T10439.6 0.16 17.4 0.25 41.3 0.13 n.d. 0.35 99.2 80.9
UR-61-NiOl-T1740.0 0.01 17.6 0.27 41.8 0.10 n.d. 0.32 100.1 80.9
UR-61-NiOl-T10440.0 0.02 17.6 0.24 41.9 0.11 n.d. 0.35 100.3 80.9
UR-61-NiOl-T1640.0 0.02 17.7 0.19 42.0 0.12 n.d. 0.38 100.3 80.9
UR-61-NiOl-T11040.0 0.01 17.7 0.22 41.9 0.10 n.d. 0.31 100.2 80.9
UR-61-NiOl-T1439.8 0.01 17.6 0.18 41.7 0.10 n.d. 0.34 99.8 80.9
UR-61-NiOl-T1940.0 0.01 17.6 0.25 41.7 0.10 n.d. 0.38 100.1 80.9
UR-61-NiOl-T1440.2 n.d. 17.7 0.17 41.9 0.11 n.d. 0.35 100.5 80.8
UR-61-NiOl-T1440.1 0.01 17.7 0.28 41.8 0.10 0.03 0.34 100.4 80.8
UR-61-NiOl-T1440.2 0.01 17.7 0.26 41.8 0.11 n.d. 0.37 100.4 80.8
UR-61-NiOl-T1939.9 0.02 17.6 0.26 41.6 0.11 n.d. 0.40 99.8 80.8
UR-61-NiOl-T1440.1 n.d. 17.7 0.17 42.0 0.10 n.d. 0.34 100.4 80.8
UR-61-NiOl-T1440.0 0.02 17.7 0.29 42.0 0.10 n.d. 0.39 100.5 80.8
UR-61-NiOl-T1440.1 0.01 17.8 0.31 42.1 0.11 n.d. 0.36 100.7 80.8
UR-61-NiOl-T10840.0 0.01 17.7 0.29 41.9 0.11 n.d. 0.35 100.4 80.8
UR-61-NiOl-T1440.1 0.02 17.6 0.25 41.7 0.11 n.d. 0.32 100.1 80.8
UR-61-NiOl-T10839.9 0.01 17.6 0.21 41.6 0.09 n.d. 0.38 99.8 80.8
UR-61-NiOl-T10839.9 0.02 17.6 0.23 41.6 0.10 n.d. 0.28 99.7 80.8
UR-61-NiOl-T1439.9 0.02 17.7 0.21 42.0 0.12 n.d. 0.29 100.2 80.8
UR-61-NiOl-T1939.9 0.01 17.6 0.23 41.7 0.12 n.d. 0.37 100.0 80.8
UR-61-NiOl-T10640.0 0.01 17.7 0.19 41.9 0.11 n.d. 0.35 100.3 80.8
UR-61-NiOl-T10239.9 0.01 17.6 0.20 41.6 0.11 n.d. 0.30 99.7 80.8
UR-61-NiOl-T10239.9 0.02 17.6 0.26 41.6 0.11 n.d. 0.29 99.8 80.8
UR-61-NiOl-T10440.1 0.02 17.6 0.20 41.6 0.11 n.d. 0.35 100.0 80.8
UR-61-NiOl-T10539.7 0.01 17.6 0.23 41.4 0.12 n.d. 0.32 99.4 80.8
UR-61-NiOl-T540.1 0.01 17.8 0.27 41.9 0.11 n.d. 0.34 100.5 80.8
UR-61-NiOl-T10440.9 0.97 17.3 0.23 40.8 0.15 n.d. 0.31 100.7 80.8
UR-61-NiOl-T1440.2 0.01 17.7 0.16 41.8 0.11 n.d. 0.33 100.3 80.8
UR-61-NiOl-T11039.8 0.02 17.8 0.22 41.8 0.12 n.d. 0.36 100.0 80.7
UR-61-NiOl-T10739.7 n.d. 17.8 0.27 41.7 0.10 n.d. 0.35 99.9 80.7
UR-61-NiOl-T1740.0 0.02 17.8 0.26 41.8 0.11 0.05 0.34 100.4 80.7
UR-61-NiOl-T2039.9 0.02 17.8 0.30 41.8 0.11 n.d. 0.34 100.3 80.7
UR-61-NiOl-T10239.9 n.d. 17.8 0.13 41.8 0.11 n.d. 0.33 100.1 80.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-61-NiOl-T10839.9 0.01 17.8 0.25 41.7 0.12 n.d. 0.35 100.1 80.7
UR-61-NiOl-T11039.9 0.02 17.8 0.29 41.8 0.12 n.d. 0.33 100.3 80.7
UR-61-NiOl-T10439.7 0.01 17.8 0.24 41.8 0.10 n.d. 0.31 100.0 80.7
UR-61-NiOl-T10439.9 0.02 17.7 0.26 41.5 0.11 0.04 0.30 99.9 80.7
UR-61-NiOl-T10239.9 0.02 17.8 0.30 41.6 0.13 n.d. 0.32 100.1 80.7
UR-61-NiOl-T10440.1 n.d. 17.8 0.30 41.6 0.11 0.05 0.32 100.3 80.7
UR-61-NiOl-T1639.7 0.02 17.7 0.20 41.3 0.14 n.d. 0.37 99.5 80.6
UR-61-NiOl-T10839.8 0.02 17.9 0.27 41.7 0.12 n.d. 0.36 100.2 80.6
UR-61-NiOl-T10739.8 0.02 18.0 0.28 41.9 0.11 n.d. 0.38 100.5 80.6
UR-61-NiOl-T1740.3 0.01 17.9 0.26 41.7 0.11 n.d. 0.34 100.7 80.6
UR-61-NiOl-T1939.8 0.02 18.0 0.27 41.8 0.10 n.d. 0.37 100.4 80.6
UR-61-NiOl-T10839.8 0.02 18.0 0.25 41.8 0.10 n.d. 0.35 100.3 80.6
UR-61-NiOl-T1940.0 0.01 17.8 0.26 41.4 0.11 n.d. 0.33 99.9 80.6
UR-61-NiOl-T2039.7 0.02 17.9 0.34 41.4 0.11 n.d. 0.33 99.8 80.5
UR-61-NiOl-T10840.0 0.02 18.0 0.23 41.6 0.10 n.d. 0.29 100.2 80.5
UR-61-NiOl-T1939.7 0.02 17.8 0.29 41.2 0.11 n.d. 0.33 99.4 80.5
UR-61-NiOl-T10640.0 0.02 17.9 0.22 41.3 0.12 0.10 0.31 99.9 80.5
UR-61-NiOl-T2039.7 0.02 18.0 0.26 41.5 0.11 0.04 0.28 99.9 80.5
UR-61-NiOl-T1939.8 0.02 18.0 0.28 41.6 0.11 n.d. 0.31 100.1 80.4
UR-61-NiOl-T10139.8 0.01 17.9 0.33 41.3 0.11 n.d. 0.28 99.8 80.4
UR-61-NiOl-T10439.8 0.02 18.0 0.26 41.3 0.11 0.07 0.34 100.0 80.3
UR-61-NiOl-T10839.9 0.01 18.3 0.28 41.7 0.10 n.d. 0.30 100.7 80.3
UR-61-NiOl-T10840.3 0.02 18.1 0.24 41.1 0.12 n.d. 0.29 100.2 80.2
UR-61-NiOl-T1939.8 0.01 18.3 0.20 41.6 0.11 n.d. 0.33 100.4 80.2
UR-61-NiOl-T1939.8 0.01 18.2 0.22 41.1 0.11 n.d. 0.27 99.7 80.2
UR-61-NiOl-T1739.9 0.02 18.2 0.22 41.2 0.11 n.d. 0.28 100.0 80.1
UR-61-NiOl-T1939.7 0.01 18.2 0.22 41.2 0.10 n.d. 0.29 99.7 80.1
UR-61-NiOl-T10839.9 0.02 18.3 0.24 41.2 0.09 0.03 0.28 100.0 80.1
UR-61-NiOl-T10139.7 0.02 18.4 0.24 41.4 0.12 0.03 0.23 100.1 80.0
UR-61-NiOl-T10439.8 0.02 18.3 0.24 40.9 0.11 n.d. 0.21 99.7 79.9
UR-61-NiOl-T10939.8 0.02 18.6 0.34 41.4 0.13 0.03 0.29 100.6 79.9
UR-61-NiOl-T10439.8 0.02 18.6 0.29 41.3 0.11 0.06 0.28 100.5 79.9
UR-61-NiOl-T10939.7 0.01 18.5 0.26 41.1 0.11 n.d. 0.28 99.9 79.9
UR-61-NiOl-T10139.8 0.01 18.5 0.30 40.9 0.13 n.d. 0.22 99.9 79.7
UR-61-NiOl-T1939.8 0.02 18.6 0.21 41.0 0.12 n.d. 0.25 100.0 79.7
UR-61-NiOl-T10939.1 0.68 18.7 0.24 41.0 0.21 n.d. 0.24 100.2 79.6
UR-61-NiOl-T10439.8 0.01 18.7 0.34 40.9 0.13 n.d. 0.19 100.1 79.6
UR-61-NiOl-T10139.5 0.02 18.7 0.34 40.9 0.13 n.d. 0.20 99.8 79.6
UR-61-NiOl-T10339.5 0.01 18.7 0.30 40.8 0.11 n.d. 0.27 99.7 79.6
UR-61-NiOl-T10939.6 0.01 18.8 0.31 41.0 0.11 n.d. 0.29 100.2 79.6
UR-61-NiOl-T10739.7 n.d. 18.8 0.22 41.1 0.12 0.03 0.31 100.2 79.6

358



CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-61-NiOl-T1639.8 0.02 18.9 0.25 41.0 0.12 0.03 0.32 100.4 79.5
UR-61-NiOl-T10839.6 0.02 18.8 0.28 40.9 0.11 0.04 0.26 100.0 79.5
UR-61-NiOl-T10942.3 0.35 18.1 0.29 39.3 0.12 0.04 0.27 100.9 79.4
UR-61-NiOl-T10939.6 0.02 19.0 0.21 41.0 0.13 n.d. 0.22 100.2 79.3
UR-61-NiOl-T10339.7 0.01 18.9 0.25 40.7 0.13 n.d. 0.26 99.9 79.3
UR-61-NiOl-T10639.8 0.02 19.2 0.25 40.7 0.12 0.09 0.28 100.4 79.1
UR-61-NiOl-T2039.4 0.02 19.2 0.28 40.6 0.12 0.04 0.20 99.9 79.0
UR-61-NiOl-T10239.8 0.01 19.2 0.30 40.3 0.14 n.d. 0.21 99.9 78.9
UR-61-NiOl-T10839.8 0.02 19.3 0.26 40.3 0.12 n.d. 0.24 100.1 78.9
UR-61-NiOl-T10639.7 0.02 19.2 0.28 40.2 0.13 n.d. 0.26 99.8 78.9
UR-61-NiOl-T10439.3 0.03 19.3 0.28 40.4 0.11 n.d. 0.25 99.7 78.9
UR-61-NiOl-T11039.5 0.02 19.4 0.25 40.3 0.13 n.d. 0.23 99.9 78.8
UR-61-NiOl-T11039.6 0.01 19.5 0.32 40.5 0.13 n.d. 0.34 100.4 78.7
UR-61-NiOl-T1639.7 0.02 19.4 0.29 39.8 0.13 0.04 0.33 99.8 78.5
UR-61-NiOl-T10939.6 0.02 19.6 0.32 40.0 0.14 n.d. 0.17 99.8 78.5
UR-61-NiOl-T1739.8 0.02 19.8 0.35 39.8 0.12 n.d. 0.26 100.2 78.2
UR-61-NiOl-T10539.6 0.02 20.0 0.28 40.0 0.11 n.d. 0.27 100.4 78.1
UR-61-NiOl-T10639.2 0.02 20.4 0.32 39.2 0.11 n.d. 0.26 99.6 77.4
UR-61-NiOl-T10739.3 0.01 20.5 0.32 39.3 0.14 n.d. 0.21 99.7 77.4
UR-61-NiOl-T1639.2 0.02 20.7 0.34 39.0 0.12 n.d. 0.25 99.7 77.1
UR-61-NiOl-T10839.6 n.d. 21.5 0.37 38.7 0.13 n.d. 0.20 100.4 76.2
UR-61-NiOl-T10839.4 0.02 21.5 0.31 38.6 0.15 n.d. 0.19 100.1 76.2
UR-61-NiOl-T10139.0 0.01 22.2 0.32 38.4 0.14 n.d. 0.18 100.3 75.5
UR-61-NiOl-T10239.0 0.02 22.2 0.37 38.0 0.17 n.d. 0.11 99.8 75.3
UR-61-NiOl-T10639.0 0.02 22.8 0.41 37.4 0.15 n.d. 0.21 100.0 74.5
UR-61-NiOl-T10938.9 0.01 23.0 0.29 37.2 0.14 n.d. 0.21 99.7 74.2
UR-61-NiOl-T1239.1 0.02 24.3 0.29 36.2 0.20 n.d. 0.22 100.3 72.7
UR-61-NiOl-T11038.6 0.02 24.4 0.47 36.4 0.20 n.d. 0.14 100.2 72.6
UR-61-NiOl-T10138.1 0.01 25.0 0.37 35.2 0.17 n.d. 0.15 99.1 71.5
UR-61-NiOl-T10938.5 0.02 25.6 0.53 35.0 0.18 n.d. 0.13 99.9 70.9
UR-60b-NiOl-T440.0 n.d. 17.4 0.21 42.4 0.10 n.d. 0.40 100.5 81.3
UR-60b-NiOl-T3-240.1 0.01 17.4 0.28 42.5 0.11 n.d. 0.37 100.7 81.3
UR-60b-NiOl-T539.8 0.01 17.5 0.30 42.3 0.12 n.d. 0.31 100.4 81.2
UR-60b-NiOl-T439.8 n.d. 17.5 0.32 42.3 0.10 n.d. 0.34 100.3 81.1
UR-60b-NiOl-T140.1 0.01 17.5 0.28 42.1 0.11 n.d. 0.30 100.4 81.1
UR-60b-NiOl-T4-Mg-239.7 n.d. 17.5 0.27 42.2 0.11 0.03 0.37 100.1 81.1
UR-60b-NiOl-T539.8 n.d. 17.7 0.24 42.4 0.10 0.03 0.32 100.6 81.1
UR-60b-NiOl-T4-Mg-239.9 0.02 17.6 0.26 42.2 0.10 0.04 0.36 100.4 81.1
UR-60b-NiOl-T640.0 0.01 17.6 0.26 42.2 0.11 0.04 0.34 100.6 81.0
UR-60b-NiOl-T539.8 0.02 17.6 0.24 42.1 0.10 n.d. 0.28 100.1 81.0
UR-60b-NiOl-T4-Mg-239.7 0.02 17.6 0.24 42.1 0.11 0.03 0.34 100.1 81.0
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-60b-NiOl-T439.9 n.d. 17.7 0.22 42.3 0.10 n.d. 0.34 100.6 81.0
UR-60b-NiOl-T3-239.8 0.01 17.7 0.30 42.3 0.09 n.d. 0.34 100.5 81.0
UR-60b-NiOl-T5-Mg40.1 n.d. 17.7 0.22 42.3 0.10 n.d. 0.33 100.8 81.0
UR-60b-NiOl-T539.9 0.01 17.7 0.32 42.3 0.10 0.03 0.34 100.7 81.0
UR-60b-NiOl-T15-Mg40.2 n.d. 17.6 0.16 42.1 0.09 n.d. 0.33 100.6 81.0
UR-60b-NiOl-T540.0 n.d. 17.7 0.22 42.3 0.11 n.d. 0.34 100.7 81.0
UR-60b-NiOl-T5-Mg40.2 0.01 17.7 0.24 42.1 0.11 0.04 0.31 100.7 81.0
UR-60b-NiOl-T440.1 0.01 17.8 0.23 42.5 0.10 n.d. 0.36 101.0 81.0
UR-60b-NiOl-T3-2-Mg39.9 0.01 17.8 0.25 42.3 0.10 n.d. 0.32 100.7 80.9
UR-60b-NiOl-T940.2 n.d. 17.7 0.33 42.2 0.12 n.d. 0.34 100.9 80.9
UR-60b-NiOl-T1539.9 0.01 17.7 0.20 42.2 0.10 0.03 0.32 100.5 80.9
UR-60b-NiOl-T4-Mg-239.7 0.01 17.8 0.20 42.3 0.11 n.d. 0.36 100.5 80.9
UR-60b-NiOl-T439.3 n.d. 17.7 0.20 42.1 0.11 n.d. 0.37 99.8 80.9
UR-60b-NiOl-T3-140.0 0.02 17.7 0.23 42.2 0.10 0.06 0.35 100.7 80.9
UR-60b-NiOl-T539.7 0.01 17.7 0.29 42.1 0.10 n.d. 0.35 100.3 80.9
UR-60b-NiOl-T939.9 0.01 17.8 0.26 42.3 0.11 n.d. 0.34 100.7 80.9
UR-60b-NiOl-T639.9 0.02 17.7 0.24 42.2 0.10 n.d. 0.32 100.5 80.9
UR-60b-NiOl-T15-Mg40.2 0.01 17.7 0.22 42.1 0.10 n.d. 0.34 100.7 80.9
UR-60b-NiOl-T540.1 n.d. 17.8 0.28 42.4 0.11 n.d. 0.31 101.0 80.9
UR-60b-NiOl-T15-Mg40.1 n.d. 17.8 0.28 42.2 0.11 0.03 0.33 100.8 80.9
UR-60b-NiOl-T4-Mg-239.9 0.02 17.8 0.24 42.3 0.11 0.04 0.38 100.8 80.9
UR-60b-NiOl-T6-Mg40.0 n.d. 17.7 0.30 42.1 0.10 n.d. 0.33 100.6 80.9
UR-60b-NiOl-T5-Mg39.8 n.d. 17.9 0.25 42.4 0.11 n.d. 0.32 100.8 80.9
UR-60b-NiOl-T3-240.0 n.d. 17.8 0.26 42.2 0.11 n.d. 0.34 100.7 80.9
UR-60b-NiOl-T440.0 0.02 17.7 0.27 42.1 0.11 n.d. 0.31 100.6 80.9
UR-60b-NiOl-T4-Mg-239.7 0.02 17.7 0.24 42.1 0.14 0.10 0.36 100.4 80.9
UR-60b-NiOl-T1-Mg39.9 0.01 17.8 0.21 42.1 0.10 n.d. 0.29 100.5 80.9
UR-60b-NiOl-T139.9 0.02 17.8 0.23 42.1 0.10 0.23 0.37 100.7 80.9
UR-60b-NiOl-T5-Mg40.0 n.d. 17.8 0.24 42.2 0.10 n.d. 0.34 100.7 80.9
UR-60b-NiOl-T1539.8 0.01 17.8 0.25 42.2 0.11 0.04 0.32 100.5 80.9
UR-60b-NiOl-T4-Mg-239.7 n.d. 17.8 0.32 42.2 0.10 n.d. 0.36 100.6 80.8
UR-60b-NiOl-T15-Mg40.2 0.01 17.9 0.21 42.3 0.11 n.d. 0.35 101.0 80.8
UR-60b-NiOl-T140.1 0.01 17.8 0.20 42.1 0.10 n.d. 0.35 100.7 80.8
UR-60b-NiOl-T4-Mg-239.7 0.02 17.9 0.25 42.3 0.11 n.d. 0.34 100.6 80.8
UR-60b-NiOl-T439.9 0.01 17.9 0.19 42.3 0.10 n.d. 0.37 100.8 80.8
UR-60b-NiOl-T3-2-Mg39.9 0.02 17.8 0.28 42.1 0.10 n.d. 0.31 100.5 80.8
UR-60b-NiOl-T439.9 0.02 17.9 0.28 42.2 0.09 0.04 0.35 100.7 80.8
UR-60b-NiOl-T4-Mg-239.6 0.02 17.9 0.30 42.4 0.11 n.d. 0.32 100.7 80.8
UR-60b-NiOl-T4-Mg-239.7 0.01 17.8 0.25 42.0 0.10 n.d. 0.33 100.2 80.8
UR-60b-NiOl-T3-2-Mg40.1 0.02 17.8 0.20 42.2 0.11 n.d. 0.37 100.8 80.8
UR-60b-NiOl-T1739.7 n.d. 17.7 0.31 41.9 0.10 n.d. 0.36 100.1 80.8
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-60b-NiOl-T1639.9 0.02 17.8 0.26 42.1 0.11 n.d. 0.33 100.6 80.8
UR-60b-NiOl-T440.0 0.01 17.8 0.32 42.1 0.11 n.d. 0.33 100.7 80.8
UR-60b-NiOl-T439.9 n.d. 17.9 0.25 42.2 0.11 n.d. 0.34 100.8 80.8
UR-60b-NiOl-T3-339.7 n.d. 17.8 0.23 42.0 0.12 0.16 0.33 100.4 80.8
UR-60b-NiOl-T1-Mg40.0 n.d. 17.9 0.26 42.2 0.11 n.d. 0.32 100.8 80.8
UR-60b-NiOl-T1639.8 0.01 17.9 0.35 42.1 0.11 n.d. 0.34 100.6 80.8
UR-60b-NiOl-T3-239.8 0.02 18.0 0.31 42.4 0.11 n.d. 0.30 100.9 80.8
UR-60b-NiOl-T5-Mg40.0 0.01 17.9 0.28 42.0 0.10 n.d. 0.31 100.6 80.8
UR-60b-NiOl-T540.1 0.01 17.9 0.26 42.2 0.12 n.d. 0.29 100.8 80.8
UR-60b-NiOl-T539.7 n.d. 18.0 0.29 42.2 0.08 n.d. 0.28 100.6 80.7
UR-60b-NiOl-T5-Mg40.2 n.d. 17.9 0.21 42.2 0.10 0.04 0.31 101.0 80.7
UR-60b-NiOl-T639.8 n.d. 17.8 0.23 41.9 0.11 0.04 0.31 100.1 80.7
UR-60b-NiOl-T439.4 0.04 18.0 0.23 42.3 0.10 n.d. 0.36 100.4 80.7
UR-60b-NiOl-T6-Mg39.9 n.d. 17.9 0.23 42.1 0.10 n.d. 0.31 100.5 80.7
UR-60b-NiOl-T4-Mg-140.0 n.d. 17.9 0.25 42.0 0.09 n.d. 0.33 100.6 80.7
UR-60b-NiOl-T740.0 n.d. 17.9 0.28 42.2 0.11 n.d. 0.33 100.9 80.7
UR-60b-NiOl-T5-Mg39.9 0.02 18.0 0.27 42.3 0.10 n.d. 0.29 100.9 80.7
UR-60b-NiOl-T14-139.9 0.01 17.9 0.25 42.0 0.13 n.d. 0.33 100.5 80.7
UR-60b-NiOl-T3-2-Mg39.9 0.01 18.0 0.25 42.3 0.09 n.d. 0.37 100.9 80.7
UR-60b-NiOl-T3-2-Mg40.0 0.02 18.0 0.28 42.3 0.11 0.04 0.33 101.0 80.7
UR-60b-NiOl-T4-Mg-140.1 0.01 17.8 0.28 41.9 0.12 n.d. 0.38 100.6 80.7
UR-60b-NiOl-T440.0 0.01 17.9 0.16 42.1 0.11 n.d. 0.33 100.7 80.7
UR-60b-NiOl-T4-Mg-240.1 n.d. 17.9 0.23 42.1 0.09 n.d. 0.32 100.8 80.7
UR-60b-NiOl-T140.1 n.d. 18.0 0.29 42.2 0.11 n.d. 0.29 100.9 80.7
UR-60b-NiOl-T17-Mg39.7 0.02 17.9 0.28 42.0 0.11 0.04 0.33 100.4 80.7
UR-60b-NiOl-T740.0 0.01 18.0 0.29 42.3 0.09 0.03 0.36 101.0 80.7
UR-60b-NiOl-T439.7 0.02 18.0 0.28 42.3 0.11 0.04 0.40 100.9 80.7
UR-60b-NiOl-T4-Mg-140.0 0.02 17.9 0.24 42.1 0.10 n.d. 0.37 100.8 80.7
UR-60b-NiOl-T5-Mg39.9 0.02 18.0 0.25 42.2 0.11 n.d. 0.35 100.9 80.7
UR-60b-NiOl-T540.2 n.d. 17.9 0.25 42.0 0.11 n.d. 0.29 100.8 80.7
UR-60b-NiOl-T5-Mg40.0 n.d. 18.0 0.26 42.3 0.10 n.d. 0.33 101.0 80.7
UR-60b-NiOl-T4-Mg-239.9 0.01 17.9 0.25 42.0 0.11 0.04 0.35 100.6 80.7
UR-60b-NiOl-T3-2-Mg39.9 0.01 18.0 0.25 42.3 0.13 n.d. 0.36 101.0 80.7
UR-60b-NiOl-T1939.6 0.02 17.9 0.31 41.9 0.10 n.d. 0.35 100.1 80.7
UR-60b-NiOl-T1739.6 n.d. 17.9 0.32 42.0 0.10 n.d. 0.35 100.3 80.7
UR-60b-NiOl-T940.0 0.01 18.0 0.26 42.2 0.10 n.d. 0.34 101.0 80.7
UR-60b-NiOl-T940.1 0.02 18.0 0.23 42.2 0.09 n.d. 0.35 101.0 80.7
UR-60b-NiOl-T3-2-Mg39.9 n.d. 18.0 0.26 42.2 0.10 n.d. 0.36 100.9 80.7
UR-60b-NiOl-T539.9 n.d. 18.0 0.26 42.1 0.12 n.d. 0.30 100.8 80.7
UR-60b-NiOl-T1539.9 0.02 18.0 0.26 42.1 0.11 n.d. 0.35 100.7 80.7
UR-60b-NiOl-T5-Mg40.1 n.d. 18.0 0.34 42.1 0.11 n.d. 0.31 101.0 80.7
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UR-60b-NiOl-T4-Mg-239.7 0.01 18.0 0.26 42.0 0.12 0.04 0.36 100.4 80.6
UR-60b-NiOl-T940.0 n.d. 18.0 0.30 42.0 0.11 n.d. 0.33 100.7 80.6
UR-60b-NiOl-T440.0 0.02 17.9 0.23 41.9 0.12 n.d. 0.33 100.5 80.6
UR-60b-NiOl-T1639.7 0.01 18.0 0.28 42.1 0.11 n.d. 0.34 100.6 80.6
UR-60b-NiOl-T5-Mg40.0 0.02 18.0 0.31 42.0 0.10 0.04 0.30 100.8 80.6
UR-60b-NiOl-T17-Mg40.0 n.d. 18.0 0.29 42.0 0.11 n.d. 0.34 100.8 80.6
UR-60b-NiOl-T1639.9 0.02 18.0 0.32 42.0 0.10 n.d. 0.37 100.7 80.6
UR-60b-NiOl-T5-Mg39.8 0.01 18.0 0.28 42.1 0.11 n.d. 0.32 100.7 80.6
UR-60b-NiOl-T1839.6 0.02 17.9 0.29 41.7 0.12 n.d. 0.30 100.0 80.6
UR-60b-NiOl-T939.9 n.d. 18.1 0.25 42.1 0.10 n.d. 0.33 100.8 80.6
UR-60b-NiOl-T3-339.6 n.d. 18.1 0.24 42.2 0.11 0.04 0.33 100.6 80.6
UR-60b-NiOl-T3-139.9 n.d. 18.1 0.21 42.1 0.09 n.d. 0.33 100.7 80.6
UR-60b-NiOl-T140.1 0.01 18.1 0.20 42.1 0.11 0.06 0.33 100.9 80.6
UR-60b-NiOl-T1839.9 0.02 18.0 0.26 41.9 0.10 0.03 0.32 100.5 80.6
UR-60b-NiOl-T1-Mg39.8 0.01 18.0 0.19 42.0 0.10 n.d. 0.32 100.5 80.6
UR-60b-NiOl-T3-339.8 0.01 18.0 0.25 41.8 0.11 0.10 0.34 100.5 80.6
UR-60b-NiOl-T140.0 0.02 18.0 0.20 42.0 0.11 n.d. 0.32 100.7 80.6
UR-60b-NiOl-T3-2-Mg39.9 0.01 18.1 0.23 42.2 0.10 n.d. 0.33 101.0 80.6
UR-60b-NiOl-T1839.9 0.02 18.1 0.25 42.0 0.12 n.d. 0.32 100.7 80.6
UR-60b-NiOl-T1939.9 n.d. 18.0 0.27 41.9 0.10 n.d. 0.36 100.6 80.6
UR-60b-NiOl-T14-139.9 0.02 18.1 0.28 42.1 0.12 n.d. 0.34 100.9 80.6
UR-60b-NiOl-T3-539.8 0.01 18.0 0.20 41.9 0.12 n.d. 0.32 100.4 80.5
UR-60b-NiOl-T1739.8 0.01 18.0 0.21 41.9 0.09 n.d. 0.29 100.3 80.5
UR-60b-NiOl-T14-140.0 n.d. 18.1 0.35 42.0 0.10 n.d. 0.32 101.0 80.5
UR-60b-NiOl-T4-Mg-239.9 0.01 18.2 0.25 42.1 0.11 n.d. 0.31 100.9 80.5
UR-60b-NiOl-T1-Mg39.8 0.01 18.1 0.25 42.0 0.12 n.d. 0.33 100.7 80.5
UR-60b-NiOl-T4-Mg-239.7 n.d. 18.1 0.24 42.1 0.11 n.d. 0.31 100.6 80.5
UR-60b-NiOl-T6-Mg39.7 0.02 18.2 0.24 42.3 0.11 n.d. 0.34 101.0 80.5
UR-60b-NiOl-T939.8 0.01 18.2 0.26 42.2 0.12 n.d. 0.33 101.0 80.5
UR-60b-NiOl-T1739.7 0.02 18.1 0.22 41.9 0.11 n.d. 0.32 100.4 80.5
UR-60b-NiOl-T4-Mg-239.9 0.01 18.2 0.30 42.1 0.11 0.05 0.33 101.0 80.5
UR-60b-NiOl-T6-Mg39.7 n.d. 18.1 0.27 42.0 0.11 0.11 0.35 100.6 80.5
UR-60b-NiOl-T3-440.0 n.d. 18.1 0.27 41.9 0.12 n.d. 0.31 100.8 80.5
UR-60b-NiOl-T3-440.0 0.02 18.2 0.21 42.0 0.12 0.06 0.34 100.9 80.5
UR-60b-NiOl-T739.8 0.01 18.3 0.24 42.2 0.11 n.d. 0.32 101.0 80.5
UR-60b-NiOl-T4-Mg-140.0 0.01 18.2 0.28 42.1 0.12 n.d. 0.32 101.0 80.5
UR-60b-NiOl-T539.8 0.01 18.2 0.24 42.0 0.11 n.d. 0.33 100.7 80.5
UR-60b-NiOl-T939.9 n.d. 18.0 0.18 41.6 0.11 n.d. 0.33 100.2 80.5
UR-60b-NiOl-T1-Mg40.0 0.01 18.2 0.22 42.0 0.11 n.d. 0.31 101.0 80.4
UR-60b-NiOl-T1939.7 0.01 18.1 0.23 41.8 0.11 n.d. 0.33 100.4 80.4
UR-60b-NiOl-T4-Mg-239.8 n.d. 18.3 0.26 42.1 0.11 n.d. 0.33 100.9 80.4
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UR-60b-NiOl-T2040.0 0.01 18.2 0.24 41.9 0.12 n.d. 0.34 100.8 80.4
UR-60b-NiOl-T1839.7 0.02 18.1 0.22 41.7 0.11 0.04 0.33 100.2 80.4
UR-60b-NiOl-T4-Mg-239.7 n.d. 18.1 0.17 41.6 0.11 n.d. 0.32 100.1 80.4
UR-60b-NiOl-T1739.7 0.01 18.2 0.25 41.8 0.11 n.d. 0.26 100.2 80.4
UR-60b-NiOl-T1540.0 n.d. 18.3 0.29 42.0 0.10 n.d. 0.33 101.0 80.4
UR-60b-NiOl-T17-Mg39.8 n.d. 18.3 0.26 42.1 0.10 n.d. 0.34 100.9 80.4
UR-60b-NiOl-T939.7 n.d. 18.3 0.26 42.1 0.10 n.d. 0.33 100.8 80.4
UR-60b-NiOl-T1639.8 n.d. 18.3 0.28 42.0 0.11 n.d. 0.31 100.8 80.4
UR-60b-NiOl-T3-339.7 n.d. 18.3 0.34 42.0 0.10 n.d. 0.31 100.9 80.4
UR-60b-NiOl-T6-Mg39.8 0.02 18.3 0.27 41.9 0.10 n.d. 0.30 100.7 80.3
UR-60b-NiOl-T539.9 0.01 18.2 0.27 41.7 0.11 n.d. 0.30 100.5 80.3
UR-60b-NiOl-T1739.9 n.d. 18.3 0.24 42.0 0.11 n.d. 0.33 101.0 80.3
UR-60b-NiOl-T4-Mg-239.8 0.01 18.4 0.25 42.1 0.10 n.d. 0.37 101.0 80.3
UR-60b-NiOl-T1-Mg39.8 0.02 18.3 0.24 42.0 0.11 0.04 0.33 100.8 80.3
UR-60b-NiOl-T1-Mg39.9 0.01 18.3 0.22 41.9 0.10 n.d. 0.31 100.8 80.3
UR-60b-NiOl-T940.1 n.d. 18.3 0.20 41.9 0.11 n.d. 0.33 100.9 80.3
UR-60b-NiOl-T439.5 0.02 18.3 0.26 41.9 0.11 n.d. 0.29 100.5 80.3
UR-60b-NiOl-T4-Mg-139.9 0.02 18.3 0.21 41.9 0.09 n.d. 0.34 100.8 80.3
UR-60b-NiOl-T17-Mg39.7 0.01 18.3 0.34 41.8 0.11 n.d. 0.30 100.6 80.3
UR-60b-NiOl-T1739.8 0.02 18.3 0.20 41.8 0.11 n.d. 0.35 100.6 80.3
UR-60b-NiOl-T1939.8 0.01 18.3 0.18 41.7 0.11 n.d. 0.30 100.5 80.3
UR-60b-NiOl-T2039.9 n.d. 18.3 0.33 41.7 0.09 n.d. 0.33 100.6 80.3
UR-60b-NiOl-T2039.9 n.d. 18.3 0.33 41.7 0.11 n.d. 0.30 100.6 80.3
UR-60b-NiOl-T1939.9 n.d. 18.3 0.27 41.6 0.10 n.d. 0.30 100.5 80.2
UR-60b-NiOl-T440.1 0.02 18.4 0.23 41.8 0.11 n.d. 0.32 101.0 80.2
UR-60b-NiOl-T3-439.9 0.02 18.4 0.26 41.9 0.12 0.05 0.33 101.0 80.2
UR-60b-NiOl-T1839.5 0.01 18.3 0.32 41.6 0.11 n.d. 0.33 100.1 80.2
UR-60b-NiOl-T1939.7 0.02 18.4 0.28 41.9 0.11 n.d. 0.39 100.8 80.2
UR-60b-NiOl-T4-Mg-239.8 0.01 18.4 0.25 41.8 0.11 n.d. 0.33 100.7 80.2
UR-60b-NiOl-T1639.8 0.01 18.4 0.25 41.8 0.11 n.d. 0.26 100.7 80.2
UR-60b-NiOl-T1939.8 n.d. 18.5 0.25 41.9 0.09 0.08 0.30 100.9 80.2
UR-60b-NiOl-T940.0 n.d. 18.5 0.18 41.9 0.11 n.d. 0.33 101.0 80.2
UR-60b-NiOl-T1639.7 0.01 18.4 0.27 41.5 0.11 n.d. 0.28 100.2 80.1
UR-60b-NiOl-T1840.0 0.02 18.4 0.28 41.4 0.11 n.d. 0.28 100.5 80.1
UR-60b-NiOl-T1539.7 0.01 18.4 0.31 41.6 0.10 0.04 0.35 100.5 80.1
UR-60b-NiOl-T639.7 0.01 18.5 0.28 41.6 0.12 0.06 0.29 100.6 80.1
UR-60b-NiOl-T539.9 n.d. 18.6 0.22 41.9 0.09 n.d. 0.28 101.0 80.1
UR-60b-NiOl-T1839.7 0.02 18.4 0.24 41.5 0.10 n.d. 0.26 100.2 80.1
UR-60b-NiOl-T2039.9 n.d. 18.5 0.33 41.7 0.11 n.d. 0.28 100.9 80.0
UR-60b-NiOl-T439.8 0.02 18.5 0.24 41.5 0.11 n.d. 0.31 100.5 80.0
UR-60b-NiOl-T739.7 n.d. 18.7 0.19 41.9 0.11 n.d. 0.34 101.0 80.0
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UR-60b-NiOl-T3-539.7 n.d. 18.4 0.21 41.3 0.11 n.d. 0.33 100.1 80.0
UR-60b-NiOl-T1739.8 0.01 18.6 0.32 41.6 0.10 n.d. 0.30 100.7 80.0
UR-60b-NiOl-T2039.9 n.d. 18.6 0.28 41.5 0.14 n.d. 0.29 100.7 80.0
UR-60b-NiOl-T14-239.8 0.01 18.7 0.29 41.8 0.12 n.d. 0.33 101.0 79.9
UR-60b-NiOl-T2039.8 0.01 18.7 0.22 41.6 0.11 0.03 0.29 100.8 79.9
UR-60b-NiOl-T939.8 n.d. 18.7 0.20 41.6 0.11 n.d. 0.33 100.8 79.9
UR-60b-NiOl-T2039.7 0.01 18.7 0.31 41.6 0.11 n.d. 0.27 100.8 79.9
UR-60b-NiOl-T17-Mg39.5 n.d. 18.7 0.27 41.6 0.12 0.03 0.27 100.5 79.8
UR-60b-NiOl-T14-139.8 n.d. 18.8 0.23 41.6 0.12 n.d. 0.32 100.9 79.8
UR-60b-NiOl-T3-439.9 0.01 18.7 0.25 41.5 0.12 0.10 0.33 100.9 79.8
UR-60b-NiOl-T1639.6 0.01 18.7 0.29 41.3 0.11 0.06 0.34 100.4 79.7
UR-60b-NiOl-T2040.0 n.d. 18.9 0.30 41.5 0.11 n.d. 0.25 101.0 79.7
UR-60b-NiOl-T1939.8 n.d. 18.9 0.27 41.5 0.10 n.d. 0.29 100.8 79.7
UR-60b-NiOl-T14-239.6 n.d. 18.9 0.36 41.3 0.13 n.d. 0.33 100.7 79.6
UR-60b-NiOl-T14-239.6 0.01 18.9 0.35 41.3 0.12 n.d. 0.29 100.4 79.6
UR-60b-NiOl-T1939.5 0.01 18.9 0.31 41.5 0.11 n.d. 0.23 100.6 79.6
UR-60b-NiOl-T1639.7 0.02 18.9 0.28 41.3 0.12 n.d. 0.26 100.6 79.6
UR-60b-NiOl-T3-539.8 0.01 18.9 0.31 41.3 0.10 0.04 0.27 100.7 79.5
UR-60b-NiOl-T1739.7 0.01 18.9 0.24 41.2 0.11 n.d. 0.25 100.5 79.5
UR-60b-NiOl-T1139.6 n.d. 18.9 0.26 41.1 0.11 0.03 0.27 100.3 79.5
UR-60b-NiOl-T639.5 0.01 19.0 0.37 41.2 0.11 n.d. 0.21 100.4 79.5
UR-60b-NiOl-T839.6 0.01 19.0 0.31 41.3 0.11 n.d. 0.31 100.6 79.5
UR-60b-NiOl-T1939.8 0.01 18.9 0.26 41.0 0.11 0.03 0.27 100.3 79.5
UR-60b-NiOl-T3-139.7 0.01 19.0 0.28 41.3 0.12 n.d. 0.24 100.7 79.4
UR-60b-NiOl-T3-239.6 0.01 19.1 0.32 41.3 0.13 n.d. 0.28 100.9 79.4
UR-60b-NiOl-T139.8 0.01 19.0 0.22 41.0 0.13 n.d. 0.31 100.5 79.4
UR-60b-NiOl-T839.9 0.01 19.1 0.29 41.2 0.10 n.d. 0.31 100.9 79.4
UR-60b-NiOl-T139.8 0.01 19.2 0.23 41.3 0.10 n.d. 0.27 100.9 79.4
UR-60b-NiOl-T1139.6 0.02 19.1 0.26 41.1 0.09 n.d. 0.26 100.4 79.3
UR-60b-NiOl-T1939.4 n.d. 19.1 0.32 41.1 0.11 n.d. 0.27 100.3 79.3
UR-60b-NiOl-T1139.3 0.01 19.1 0.25 41.0 0.11 0.03 0.24 100.0 79.3
UR-60b-NiOl-T139.8 0.02 19.2 0.28 41.2 0.10 0.08 0.32 101.0 79.3
UR-60b-NiOl-T14-239.6 0.02 19.2 0.25 41.2 0.11 0.04 0.26 100.7 79.2
UR-60b-NiOl-T1039.4 0.02 19.2 0.24 41.0 0.12 n.d. 0.19 100.1 79.2
UR-60b-NiOl-T1139.7 0.01 19.2 0.23 41.0 0.13 n.d. 0.18 100.4 79.2
UR-60b-NiOl-T1039.4 0.01 19.3 0.33 41.1 0.12 n.d. 0.17 100.4 79.2
UR-60b-NiOl-T3-539.7 0.01 19.2 0.20 41.0 0.11 n.d. 0.22 100.5 79.2
UR-60b-NiOl-T639.6 n.d. 19.4 0.26 41.3 0.12 n.d. 0.26 100.9 79.2
UR-60b-NiOl-T1938.6 0.02 19.1 0.26 40.8 0.11 0.04 0.27 99.2 79.1
UR-60b-NiOl-T14-239.6 0.01 19.3 0.33 41.1 0.12 n.d. 0.29 100.8 79.1
UR-60b-NiOl-T3-339.3 0.02 19.3 0.35 40.9 0.11 n.d. 0.25 100.3 79.1
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UR-60b-NiOl-T139.7 0.02 19.3 0.19 40.9 0.10 0.03 0.26 100.5 79.1
UR-60b-NiOl-T14-139.8 0.01 19.2 0.24 40.8 0.10 n.d. 0.30 100.4 79.1
UR-60b-NiOl-T139.8 0.01 19.3 0.39 40.9 0.11 n.d. 0.27 100.8 79.1
UR-60b-NiOl-T539.8 n.d. 19.3 0.27 40.9 0.11 n.d. 0.24 100.7 79.1
UR-60b-NiOl-T439.6 0.01 19.4 0.31 41.0 0.13 n.d. 0.33 100.8 79.1
UR-60b-NiOl-T1139.5 n.d. 19.4 0.24 41.0 0.12 0.03 0.23 100.5 79.1
UR-60b-NiOl-T1039.8 0.02 19.4 0.32 41.0 0.13 0.03 0.18 100.9 79.0
UR-60b-NiOl-T1139.6 0.01 19.3 0.29 40.8 0.14 n.d. 0.24 100.4 79.0
UR-60b-NiOl-T639.7 0.02 19.4 0.32 40.9 0.12 n.d. 0.20 100.6 79.0
UR-60b-NiOl-T1139.2 n.d. 19.4 0.32 40.8 0.12 n.d. 0.17 100.0 79.0
UR-60b-NiOl-T14-139.7 0.01 19.5 0.32 41.0 0.13 n.d. 0.34 101.0 79.0
UR-60b-NiOl-T439.7 n.d. 19.5 0.28 41.0 0.11 n.d. 0.28 101.0 78.9
UR-60b-NiOl-T3-439.4 0.01 19.5 0.30 40.9 0.11 0.12 0.31 100.6 78.9
UR-60b-NiOl-T1839.6 0.01 19.5 0.34 41.0 0.12 0.04 0.19 100.8 78.9
UR-60b-NiOl-T14-239.4 0.02 19.6 0.26 41.1 0.12 n.d. 0.28 100.8 78.9
UR-60b-NiOl-T1139.6 n.d. 19.6 0.29 41.1 0.11 n.d. 0.29 101.0 78.9
UR-60b-NiOl-T239.8 0.01 19.5 0.33 40.9 0.13 n.d. 0.15 100.8 78.9
UR-60b-NiOl-T1739.6 0.01 19.6 0.29 40.9 0.14 n.d. 0.28 100.9 78.8
UR-60b-NiOl-T239.7 0.02 19.7 0.27 40.8 0.10 0.03 0.14 100.8 78.7
UR-60b-NiOl-T1139.6 n.d. 19.7 0.23 40.8 0.12 n.d. 0.20 100.6 78.7
UR-60b-NiOl-T1039.5 n.d. 19.8 0.32 41.1 0.12 n.d. 0.18 101.0 78.7
UR-60b-NiOl-T1039.5 0.01 19.7 0.23 40.7 0.12 n.d. 0.19 100.4 78.7
UR-60b-NiOl-T239.4 n.d. 19.6 0.32 40.5 0.12 0.03 0.17 100.2 78.7
UR-60b-NiOl-T1139.4 0.01 19.7 0.29 40.7 0.14 n.d. 0.25 100.6 78.6
UR-60b-NiOl-T239.5 0.01 19.8 0.31 40.8 0.11 n.d. 0.19 100.7 78.6
UR-60b-NiOl-T3-539.5 0.01 19.9 0.22 40.9 0.12 0.04 0.22 100.9 78.6
UR-60b-NiOl-T1139.5 n.d. 19.8 0.27 40.7 0.13 n.d. 0.17 100.6 78.6
UR-60b-NiOl-T1339.6 0.01 19.7 0.31 40.6 0.14 n.d. 0.14 100.5 78.6
UR-60b-NiOl-T3-439.6 0.01 19.9 0.26 40.8 0.12 n.d. 0.24 101.0 78.5
UR-60b-NiOl-T1639.5 0.01 19.9 0.25 40.8 0.13 n.d. 0.28 100.8 78.5
UR-60b-NiOl-T1939.4 0.01 20.0 0.19 41.1 0.11 n.d. 0.22 101.0 78.5
UR-60b-NiOl-T2039.8 0.01 19.8 0.34 40.6 0.13 n.d. 0.29 101.0 78.5
UR-60b-NiOl-T1039.6 n.d. 19.9 0.25 40.7 0.14 n.d. 0.17 100.8 78.5
UR-60b-NiOl-T239.5 0.01 19.9 0.32 40.6 0.14 n.d. 0.17 100.6 78.4
UR-60b-NiOl-T839.4 0.02 20.0 0.32 40.6 0.12 n.d. 0.21 100.7 78.3
UR-60b-NiOl-T1040.0 0.01 20.0 0.31 40.4 0.13 n.d. 0.19 101.0 78.3
UR-60b-NiOl-T1139.3 0.02 19.9 0.24 40.2 0.14 n.d. 0.17 100.0 78.3
UR-60b-NiOl-T1339.5 n.d. 20.1 0.35 40.5 0.12 n.d. 0.14 100.8 78.3
UR-60b-NiOl-T539.4 n.d. 20.0 0.36 40.5 0.11 n.d. 0.25 100.6 78.3
UR-60b-NiOl-T3-539.9 n.d. 19.9 0.32 40.1 0.15 n.d. 0.25 100.7 78.3
UR-60b-NiOl-T1339.5 n.d. 20.0 0.32 40.3 0.13 n.d. 0.16 100.4 78.2
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-60b-NiOl-T1039.5 0.01 20.1 0.32 40.5 0.13 n.d. 0.16 100.7 78.2
UR-60b-NiOl-T3-139.8 0.01 20.1 0.27 40.4 0.10 n.d. 0.29 101.0 78.2
UR-60b-NiOl-T3-339.2 0.01 20.1 0.32 40.2 0.11 n.d. 0.26 100.2 78.1
UR-60b-NiOl-T17-Mg39.5 0.01 20.2 0.35 40.5 0.13 n.d. 0.24 101.0 78.1
UR-60b-NiOl-T1739.2 0.01 20.2 0.24 40.4 0.13 n.d. 0.25 100.5 78.1
UR-60b-NiOl-T1939.6 n.d. 20.2 0.34 40.4 0.13 n.d. 0.20 100.9 78.1
UR-60b-NiOl-T640.3 0.01 19.9 0.28 39.6 0.13 n.d. 0.16 100.4 78.1
UR-60b-NiOl-T3-539.4 0.02 20.4 0.30 40.3 0.12 n.d. 0.22 100.7 77.9
UR-60b-NiOl-T3-239.5 0.01 20.3 0.25 40.0 0.13 n.d. 0.27 100.5 77.9
UR-60b-NiOl-T1739.4 0.02 20.6 0.32 40.1 0.13 n.d. 0.18 100.7 77.7
UR-60b-NiOl-T1139.2 0.02 20.5 0.29 39.9 0.19 n.d. 0.18 100.3 77.6
UR-60b-NiOl-T3-139.4 0.01 20.5 0.35 39.9 0.12 n.d. 0.19 100.5 77.6
UR-60b-NiOl-T12-239.3 n.d. 20.6 0.31 39.8 0.13 n.d. 0.18 100.4 77.5
UR-60b-NiOl-T439.0 0.01 20.7 0.25 40.1 0.10 n.d. 0.22 100.4 77.5
UR-60b-NiOl-T239.5 0.01 20.9 0.27 40.1 0.12 n.d. 0.14 101.0 77.4
UR-60b-NiOl-T1039.2 0.02 20.9 0.35 40.1 0.13 0.04 0.15 100.9 77.4
UR-60b-NiOl-T1139.1 0.02 20.5 0.25 39.5 0.17 n.d. 0.18 99.7 77.4
UR-60b-NiOl-T139.6 n.d. 20.8 0.34 39.7 0.13 0.06 0.33 100.9 77.3
UR-60b-NiOl-T1539.5 0.01 20.8 0.40 39.7 0.15 n.d. 0.26 100.9 77.3
UR-60b-NiOl-T3-339.0 n.d. 20.8 0.29 39.6 0.12 n.d. 0.27 100.1 77.3
UR-60b-NiOl-T839.5 n.d. 20.9 0.31 39.6 0.12 n.d. 0.19 100.6 77.2
UR-60b-NiOl-T439.2 0.01 21.0 0.33 39.7 0.19 n.d. 0.20 100.6 77.1
UR-60b-NiOl-T839.2 n.d. 21.0 0.27 39.8 0.10 0.04 0.30 100.7 77.1
UR-60b-NiOl-T3-439.4 n.d. 21.0 0.29 39.7 0.12 n.d. 0.25 100.9 77.1
UR-60b-NiOl-T1839.5 n.d. 21.0 0.25 39.5 0.13 0.03 0.18 100.7 77.0
UR-60b-NiOl-T14-239.4 n.d. 21.1 0.30 39.7 0.11 n.d. 0.29 100.9 77.0
UR-60b-NiOl-T3-539.5 0.02 20.9 0.35 39.2 0.19 n.d. 0.17 100.4 77.0
UR-60b-NiOl-T839.2 0.01 21.1 0.31 39.6 0.12 n.d. 0.25 100.6 77.0
UR-60b-NiOl-T12-239.3 0.02 21.4 0.37 39.7 0.13 n.d. 0.15 101.0 76.8
UR-60b-NiOl-T1739.2 n.d. 21.4 0.30 39.5 0.13 n.d. 0.19 100.7 76.7
UR-60b-NiOl-T239.1 0.02 21.4 0.40 39.3 0.16 n.d. 0.18 100.6 76.6
UR-60b-NiOl-T639.2 n.d. 21.5 0.29 39.3 0.14 n.d. 0.18 100.7 76.6
UR-60b-NiOl-T12-139.2 0.01 21.6 0.27 39.3 0.13 n.d. 0.13 100.6 76.5
UR-60b-NiOl-T3-439.4 0.04 21.7 0.34 38.8 0.17 n.d. 0.21 100.7 76.1
UR-60b-NiOl-T839.3 n.d. 21.8 0.29 38.9 0.13 n.d. 0.25 100.6 76.1
UR-60b-NiOl-T12-138.8 0.01 21.8 0.36 38.8 0.14 n.d. 0.14 100.0 76.0
UR-60b-NiOl-T12-139.0 n.d. 21.9 0.33 38.9 0.12 0.03 0.17 100.4 76.0
UR-60b-NiOl-T739.4 0.02 22.0 0.35 38.6 0.15 n.d. 0.25 100.7 75.8
UR-60b-NiOl-T239.0 n.d. 22.0 0.44 38.6 0.12 n.d. 0.15 100.3 75.8
UR-60b-NiOl-T1738.9 0.01 22.1 0.33 38.7 0.13 n.d. 0.15 100.4 75.7
UR-60b-NiOl-T3-239.0 0.01 22.1 0.23 38.6 0.20 n.d. 0.16 100.3 75.7
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CommentSiO2 Al2O3 FeO MnO MgO CaO Cr2O3 NiO Total Fo#
UR-60b-NiOl-T1139.2 0.03 22.1 0.34 38.5 0.23 n.d. 0.19 100.6 75.6
UR-60b-NiOl-T939.0 n.d. 22.3 0.25 38.8 0.12 n.d. 0.29 100.8 75.6
UR-60b-NiOl-T2039.3 0.01 22.5 0.28 38.6 0.14 n.d. 0.15 100.9 75.4
UR-60b-NiOl-T739.0 0.01 23.0 0.31 38.2 0.14 n.d. 0.22 100.9 74.8
UR-60b-NiOl-T1038.8 0.02 23.0 0.33 38.0 0.24 n.d. 0.15 100.5 74.7
UR-60b-NiOl-T638.9 0.01 23.2 0.33 38.3 0.16 n.d. 0.09 101.0 74.7
UR-60b-NiOl-T439.1 0.02 23.1 0.38 38.0 0.18 0.05 0.18 100.9 74.6
UR-60b-NiOl-T238.2 0.02 23.0 0.29 37.7 0.16 n.d. 0.16 99.5 74.5
UR-60b-NiOl-T539.1 0.01 23.2 0.35 37.7 0.18 n.d. 0.20 100.7 74.3
UR-60b-NiOl-T12-238.7 n.d. 23.1 0.36 37.5 0.14 0.05 0.11 100.0 74.3
UR-60b-NiOl-T1638.7 0.02 23.1 0.35 37.5 0.17 n.d. 0.19 100.0 74.3
UR-60b-NiOl-T538.9 n.d. 23.3 0.41 37.6 0.17 n.d. 0.22 100.5 74.2
UR-60b-NiOl-T3-338.6 0.01 23.7 0.32 37.3 0.18 n.d. 0.16 100.2 73.8
UR-60b-NiOl-T438.6 n.d. 23.9 0.38 37.5 0.13 n.d. 0.23 100.8 73.7
UR-60b-NiOl-T12-138.6 n.d. 24.0 0.37 37.7 0.13 n.d. 0.16 100.9 73.7
UR-60b-NiOl-T3-538.7 0.02 23.7 0.37 37.1 0.19 n.d. 0.18 100.3 73.6
UR-60b-NiOl-T12-238.8 0.02 23.8 0.27 37.2 0.20 n.d. 0.17 100.5 73.6
UR-60b-NiOl-T1738.7 0.01 23.9 0.36 37.3 0.18 n.d. 0.14 100.6 73.5
UR-60b-NiOl-T438.9 n.d. 23.9 0.31 37.2 0.16 n.d. 0.18 100.6 73.5
UR-60b-NiOl-T438.5 n.d. 24.1 0.34 37.5 0.15 n.d. 0.16 100.9 73.5
UR-60b-NiOl-T1551.4 0.70 17.4 0.32 27.0 2.27 0.15 0.10 99.3 73.4
UR-60b-NiOl-T1738.6 0.02 24.2 0.34 36.9 0.21 n.d. 0.13 100.4 73.1
UR-60b-NiOl-T14-238.8 n.d. 24.4 0.40 37.0 0.15 n.d. 0.22 100.9 73.0
UR-60b-NiOl-T1338.9 0.01 24.4 0.35 36.7 0.19 0.05 0.15 100.7 72.8
UR-60b-NiOl-T1038.6 0.01 24.5 0.37 36.8 0.16 n.d. 0.17 100.6 72.8
UR-60b-NiOl-T2038.7 0.02 24.7 0.40 36.4 0.23 n.d. 0.12 100.6 72.4
UR-60b-NiOl-T1838.6 n.d. 24.9 0.39 36.6 0.17 n.d. 0.14 100.8 72.4
UR-60b-NiOl-T3-138.8 0.02 24.9 0.39 36.4 0.20 n.d. 0.14 100.9 72.2
UR-60b-NiOl-T2038.5 0.02 24.9 0.42 36.3 0.21 n.d. 0.08 100.4 72.2
UR-60b-NiOl-T1538.8 n.d. 24.9 0.35 36.3 0.19 n.d. 0.14 100.8 72.2
UR-60b-NiOl-T239.0 0.01 25.0 0.37 35.9 0.24 n.d. 0.13 100.7 71.9
UR-60b-NiOl-T1838.4 0.02 25.6 0.48 35.8 0.18 n.d. 0.13 100.6 71.4
UR-60b-NiOl-T238.6 0.02 25.7 0.41 35.7 0.23 n.d. 0.10 100.8 71.3
UR-60b-NiOl-T838.2 n.d. 26.0 0.47 35.5 0.18 n.d. 0.19 100.4 70.9
UR-60b-NiOl-T12-145.8 0.51 22.7 0.40 29.6 1.69 n.d. 0.09 100.8 69.9
UR-60b-NiOl-T839.6 0.07 26.4 0.51 33.8 0.39 n.d. 0.10 100.8 69.5
UR-60b-NiOl-T138.4 0.03 27.2 0.49 34.3 0.21 n.d. 0.15 100.8 69.2
UR-60b-NiOl-T12-137.9 0.01 27.3 0.42 33.8 0.25 n.d. 0.09 99.8 68.9
UR-60b-NiOl-T14-237.8 0.01 28.1 0.44 33.6 0.23 n.d. 0.16 100.4 68.1
UR-60b-NiOl-T1137.7 0.03 28.0 0.51 32.9 0.22 n.d. 0.13 99.5 67.7
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Figure A5 Histograms of forsterite content (Fo mol% = XMgO/(XMgO+XFeO) 
x100) of the analyzed olivine phenocrysts for the 18 subduction zone samples 
in Table II-6. All electron microprobe analyses are reported in Table A4. 
Histograms do not reflect the entire distribution of the olivine phenocryst 
composition: there was intentional sampling bias to analyze the most Mg-rich 
(and therefore Ni-rich) olivine crystals in each sample (see text). The black 
shading indicates the highest 3 mol% Fo of the analyzed olivine population in 
each sample, which was used to fit the linear relationship between wt% NiO 
vs. mol% Fo (see Fig. II-4).  
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Appendix I (page 1) Histograms of forsterite content (Fo mol% = XMgO/(XMgO+XFeO) x100) of the analyzed olivine 
phenocrysts for the 18 subduction zone samples in Table 6.  All electron microprobe analyses are reported in Appendix 
H. Histograms do not reflect the entire distribution of olivine phenocryst composition; there was intentional sampling 
bias to analyze the most Mg-rich (and therefore Ni-rich) olivine crystals in each sample (see text).  The black shading 
indicates the highest 3 mol% Fo of the analyzed olivine population in each sample, which was used to fit the linear 
relationship between wt% NiO vs. mol% Fo (see Fig. 4).
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Appendix I (page 2) Histograms of forsterite content (Fo mol% = XMgO/(XMgO+XFeO) x100) of the analyzed olivine 
phenocrysts for the 18 subduction zone samples in Table 6.   All electron microprobe analyses are reported in Appendix 
H. Histograms do not reflect the entire distribution of olivine phenocryst composition; there was intentional sampling 
bias to analyze the most Mg-rich (and therefore Ni-rich) olivine crystals in each sample (see text).  The black shading 
indicates the highest 3 mol% Fo of the analyzed olivine population in each sample, which was used to fit the linear 
relationship between wt% NiO vs. mol% Fo (see Fig. 4).
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Appendix I (page 1) Histograms of forsterite content (Fo mol% = XMgO/(XMgO+XFeO) x100) of the analyzed olivine 
phenocrysts for the 18 subduction zone samples in Table 6.  All electron microprobe analyses are reported in Appendix 
H. Histograms do not reflect the entire distribution of olivine phenocryst composition; there was intentional sampling 
bias to analyze the most Mg-rich (and therefore Ni-rich) olivine crystals in each sample (see text).  The black shading 
indicates the highest 3 mol% Fo of the analyzed olivine population in each sample, which was used to fit the linear 
relationship between wt% NiO vs. mol% Fo (see Fig. 4).
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Figure A6 Histogram of KD
oliv-liq  (=(XMgOoliv /XFeOoliv)/(XMgOliq/XFeOliq)) for 108 

hydrous olivine-melt equilibrium experiments from the literature where oxygen 
fugacity was buffered or known(Almeev et al., 2007; Médard and Grove, 2008; 
Moore and Carmichael, 1998; Parman et al., 2011; Righter and Carmichael, 
1996; Sisson and Grove, 1993a; Sisson and Grove, 1993b; Wagner et al.,1995). 
The Fe3+ /Fe2+ ratio in each experimental melt was calculated from the model of 
Jayasuriya et al. (2004; their Eq. 12) based on reported temperature, oxygen 
fugacity, and melt composition. The average KD value of these 108 
experiments is 0.37 ± 0.04 (1σ), which is higher than the average value of 0.34 
from anhydrous olivine-melt experiments (Matzen et al., 2011). 
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 Table A5 Experimental conditions, melt compositions, Fe2+/Fe3+ results, olivine Mg/Fe and 
 KD calculation of 108 hydrous experiments in Fig. A6

Study
Experiment T(˚C) NNO SiO2 TiO2 Al2O3 FeO* Fe2O3* MnO MgO

Almeev et al., 2007 #118 1210 -0.3 50.23 1.01 15.76 7.68 2.06 0.23 9.00
Almeev et al., 2007 #114 1210 -0.2 50.13 1.03 15.71 7.44 2.35 0.14 9.08
Almeev et al., 2007 #144 1175 0.1 50.33 1.08 15.96 5.89 4.16 0.14 8.64
Almeev et al., 2007 #115 1210 0.7 49.95 1.05 15.63 6.96 2.82 0.16 9.29
Almeev et al., 2007 #143 1175 0.6 50.28 1.07 15.91 5.35 4.66 0.16 8.95
Almeev et al., 2007 #146 1175 1.4 50.35 1.55 14.86 8.03 3.75 0.23 7.56
Almeev et al., 2007 #225 1210 1.0 49.84 1.11 15.37 7.68 2.15 0.11 9.23
Almeev et al., 2007 #140 1155 1.6 50.51 1.09 15.98 5.11 4.92 0.14 8.71
Almeev et al., 2007 #113 1190 1.6 50.06 1.07 15.92 6.55 3.19 0.16 8.68
Almeev et al., 2007 #155 1220 1.8 49.87 1.07 16.05 7.43 1.90 0.19 9.47
Almeev et al., 2007 #138 1155 0.8 50.34 1.07 15.87 4.78 5.18 0.14 9.21
Almeev et al., 2007 #112 1190 1.8 49.95 1.03 15.81 6.12 3.92 0.16 8.93
Almeev et al., 2007 #6 1200 2.3 50.35 1.08 15.73 6.75 2.67 0.18 8.89
Almeev et al., 2007 #87 1190 1.5 50.06 1.06 15.73 5.95 3.80 0.17 9.20
Almeev et al., 2007 #189 1130 1.9 50.73 1.08 15.71 4.07 5.54 0.15 8.87
Almeev et al., 2007 #193 1170 2.2 50.49 1.07 15.84 5.59 4.12 0.14 8.71
Almeev et al., 2007 #88 1190 2.2 50.01 1.05 15.57 5.79 4.00 0.17 9.38
Almeev et al., 2007 #194 1170 2.5 50.53 1.06 15.79 5.23 4.32 0.17 9.02
Almeev et al., 2007 #192 1170 2.8 50.40 1.08 15.81 5.26 4.40 0.20 8.91
Almeev et al., 2007 #31 1200 3.2 50.45 1.06 16.01 5.69 3.20 0.20 9.24
Almeev et al., 2007 #62 1170 3.5 50.61 1.19 15.82 6.13 3.81 0.18 8.01
Almeev et al., 2007 #188 1130 -0.2 50.72 1.05 15.70 3.85 5.80 0.17 9.11

Barclay and Carmichael, 2004 Jor46.2 1100 2.7 46.64 1.47 13.76 3.52 3.45 0.12 5.45
Berndt et al., 2005 62 1100 3.52 49.79 0.82 16.07 3.74 5.67 0.19 9.10
Berndt et al., 2005 129 1150 -1.55 50.60 0.84 16.70 6.91 1.03 0.14 8.71
Berndt et al., 2005 45 1100 3.52 50.15 0.82 16.29 3.63 5.62 0.17 8.97
Berndt et al., 2005 65 1150 2.87 49.88 0.77 16.29 4.52 5.04 0.10 9.21
Berndt et al., 2005 134 1100 -0.71 50.32 0.80 16.90 6.72 1.50 0.19 8.11

Moore and Carmichael, 1998 PEM22-17 1000 2.2 60.79 0.89 18.99 2.03 1.75 0.00 3.38
Moore and Carmichael, 1998 SAT-M22-2 1100 2.1 56.37 0.67 18.97 3.46 2.63 0.00 5.75
Moore and Carmichael, 1998 PEM22-12 1050 2.6 57.31 0.70 19.36 1.09 4.27 0.00 5.75
Moore and Carmichael, 1998 PEM22-6 1075 2 62.61 0.97 18.09 2.82 2.84 0.00 3.00
Moore and Carmichael, 1998 PEM22-1 1050 2.7 59.41 0.93 18.00 3.15 2.43 0.00 3.28
Moore and Carmichael, 1998 PEM22-9 1125 5.6 56.32 0.52 19.60 3.11 2.73 0.00 3.94
Moore and Carmichael, 1998 PEM22-8 1100 1.6 54.32 0.80 19.79 3.57 2.97 0.00 4.74
Moore and Carmichael, 1998 PEM22-7 1150 2 55.90 0.71 19.08 3.25 2.80 0.00 5.70
Moore and Carmichael, 1998 PEM22-20 1000 2 58.39 0.55 18.68 3.08 2.73 0.00 3.80
Moore and Carmichael, 1998 PEM22-18 1025 2 58.06 1.09 19.21 3.01 2.56 0.00 3.60
Moore and Carmichael, 1998 PEM22-19 1000 2 59.75 0.57 18.83 3.09 2.63 0.00 3.83
Moore and Carmichael, 1998 PEM22-2 1100 2 56.25 0.82 18.68 2.75 2.95 0.00 5.65

Médard and Grove, 2008 #7 1173 0 48.00 0.58 18.68 6.24 1.70 0.16 10.73
Médard and Grove, 2008 #126 1130 0 58.50 0.56 15.10 4.24 1.26 0.08 8.16
Médard and Grove, 2008 #8 1190 0 48.40 0.59 18.79 5.77 1.54 0.16 10.61
Médard and Grove, 2008 #127 1150 0 57.70 0.56 14.80 4.43 1.29 0.10 9.17
Médard and Grove, 2008 #1 1147 0 47.00 1.19 12.61 7.12 2.01 0.16 10.24
Médard and Grove, 2008 #23 1220 0 48.10 0.54 18.61 6.62 1.75 0.13 10.22
Médard and Grove, 2008 #11 1204 0 47.90 0.54 18.66 6.65 1.76 0.14 10.41
Médard and Grove, 2008 #13 1144 0 48.00 0.59 18.72 6.17 1.72 0.17 10.68
Médard and Grove, 2008 #5 1147 0 48.20 0.59 18.72 6.06 1.67 0.15 10.67

Parman et al., 2011 SAR11 1050 0 52.86 1.02 18.94 7.06 2.20 0.14 4.35
Parman et al., 2011 PAF19 1050 0 53.97 0.99 16.05 8.90 2.81 0.25 4.82
Parman et al., 2011 SAR5 1050 0 53.54 0.73 18.62 5.97 1.83 0.16 5.74
Parman et al., 2011 SAR7 1070 0 53.33 0.73 17.71 5.91 1.82 0.16 6.57
Parman et al., 2011 SAR3 1040 0 54.07 0.77 19.08 6.02 1.82 0.16 5.20
Parman et al., 2011 SAR4 1030 0 55.15 0.83 18.61 6.16 1.92 0.16 4.60
Parman et al., 2011 PAF5 1040 0 51.66 0.77 18.54 7.37 2.24 0.23 6.02
Parman et al., 2011 SAR17 1070 0 52.40 0.82 17.67 7.23 2.23 0.15 6.11
Parman et al., 2011 PAF22 1050 0 51.24 0.77 18.30 7.56 2.33 0.22 6.12
Parman et al., 2011 PAF15 1040 0 52.18 0.61 17.37 8.67 2.72 0.26 5.25
Parman et al., 2011 PAF24 1070 0 49.74 0.67 17.95 8.07 2.48 0.22 7.07
Parman et al., 2011 PAF11 1037 0 52.46 0.82 17.98 7.54 2.32 0.20 5.53
Parman et al., 2011 SAR15 1060 0 52.68 0.76 17.97 6.77 2.12 0.17 5.80
Parman et al., 2011 PAF16 1040 0 50.20 0.69 17.97 8.34 2.58 0.25 6.13
Parman et al., 2011 SAR9 1090 0 52.67 0.72 16.66 5.91 1.83 0.11 7.48
Parman et al., 2011 SAR16 1040 0 54.16 0.82 18.37 6.86 2.15 0.16 4.84
Parman et al., 2011 PAF17 1020 0 52.89 0.82 17.64 8.76 2.75 0.25 4.65
Parman et al., 2011 PAF8 1030 0 52.31 0.85 18.35 7.51 2.33 0.22 5.33
Parman et al., 2011 PAF20 1030 0 54.73 1.13 17.10 8.10 2.54 0.20 3.98
Parman et al., 2011 SAR2 1011 0 56.67 1.11 18.33 5.93 1.92 0.17 3.76
Parman et al., 2011 PAF7 1040 0 51.39 0.78 18.32 7.39 2.28 0.21 5.93
Parman et al., 2011 PAF6 1060 0 50.85 0.68 17.83 6.89 2.09 0.19 7.37

melt composition (wt%)
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Experiment

#118
#114
#144
#115
#143
#146
#225
#140
#113
#155
#138
#112
#6

#87
#189
#193
#88
#194
#192
#31
#62
#188

Jor46.2
62

129
45
65

134
PEM22-17
SAT-M22-2
PEM22-12
PEM22-6
PEM22-1
PEM22-9
PEM22-8
PEM22-7

PEM22-20
PEM22-18
PEM22-19
PEM22-2

#7 
#126
#8 

#127 
#1 
#23 
#11 
#13 
#5 

SAR11
PAF19
SAR5
SAR7
SAR3
SAR4
PAF5

SAR17
PAF22
PAF15
PAF24
PAF11
SAR15
PAF16
SAR9

SAR16
PAF17
PAF8
PAF20
SAR2
PAF7
PAF6

CaO Na2O K2O P2O5 Total melt Mg/Fe
olivine 

XMgO/(XMgO+XFeO)*1
00

olivine Mg/Fe KD

12.07 2.10 0.06 0.00 100.21 2.09 86.0 6.1 0.341
12.14 2.15 0.06 0.00 100.24 2.18 86.4 6.3 0.344
11.86 2.28 0.06 0.00 100.42 2.61 88.4 7.6 0.344
12.15 2.20 0.07 0.00 100.28 2.38 87.2 6.8 0.351
11.78 2.23 0.07 0.00 100.47 2.98 89.3 8.4 0.357
11.54 2.41 0.09 0.00 100.38 1.68 82.3 4.7 0.361
12.45 2.14 0.13 0.00 100.22 2.14 85.4 5.8 0.367
11.71 2.24 0.07 0.00 100.49 3.04 89.0 8.1 0.377
12.46 2.15 0.07 0.00 100.32 2.36 86.1 6.2 0.382
11.99 2.14 0.08 0.00 100.19 2.27 85.5 5.9 0.385
11.62 2.23 0.08 0.00 100.52 3.44 89.8 8.8 0.390
12.18 2.22 0.06 0.00 100.39 2.60 86.8 6.6 0.396
12.41 2.15 0.06 0.00 100.27 2.35 85.5 5.9 0.397
12.11 2.23 0.06 0.00 100.38 2.76 86.9 6.6 0.416
12.19 2.13 0.07 0.00 100.55 3.88 90.2 9.2 0.420
12.16 2.23 0.07 0.00 100.41 2.78 86.6 6.5 0.428
12.15 2.21 0.06 0.00 100.40 2.89 87.1 6.7 0.429
12.00 2.22 0.09 0.00 100.43 3.08 87.7 7.1 0.432
12.08 2.25 0.06 0.00 100.44 3.02 87.1 6.7 0.448
12.15 2.25 0.05 0.00 100.32 2.89 86.4 6.4 0.455
12.25 2.31 0.07 0.00 100.38 2.33 83.6 5.1 0.457
11.88 2.23 0.07 0.00 100.58 4.22 90.0 9.0 0.469
7.58 4.25 2.82 1.19 90.27 2.76 89.2 8.3 0.334

12.79 2.11 0.12 0.17 100.55 4.3 94.9 18.6 0.233
12.84 2.22 0.05 0.05 100.09 2.2 88.2 7.5 0.300
12.47 2.26 0.11 0.08 100.55 4.4 93.2 13.6 0.323
12.41 2.20 0.03 0.04 100.47 3.6 91.4 10.7 0.339
13.23 2.15 0.09 0.13 100.13 2.2 85.7 6.0 0.358
6.16 4.58 1.60 0.00 100.18 2.98 90.4 9.4 0.318
7.59 3.41 1.41 0.00 100.26 2.97 89.2 8.3 0.359
7.08 3.43 1.44 0.00 100.43 9.41 96.3 25.7 0.366
5.73 2.35 1.86 0.00 100.28 1.89 83.7 5.1 0.368
5.72 5.40 1.92 0.00 100.24 1.86 83.3 5.0 0.372
7.55 5.19 1.32 0.00 100.27 2.26 85.7 6.0 0.376
8.20 4.63 1.27 0.00 100.30 2.36 86.2 6.3 0.378
6.68 4.87 1.29 0.00 100.28 3.13 88.6 7.8 0.403
7.35 4.36 1.33 0.00 100.27 2.20 84.4 5.4 0.406
7.12 4.26 1.35 0.00 100.26 2.13 82.9 4.9 0.438
5.82 4.28 1.45 0.00 100.26 2.21 83.2 5.0 0.447
7.31 4.62 1.27 0.00 100.30 3.66 88.7 7.8 0.467
11.70 2.29 0.08 0.05 100.21 3.07 89.5 8.5 0.360
8.36 3.07 0.68 0.12 100.13 3.43 90.4 9.4 0.365
11.76 2.25 0.09 0.04 100.00 3.28 89.9 8.9 0.368
8.23 3.06 0.66 0.14 100.14 3.69 90.9 10.0 0.369
11.98 3.18 3.24 1.43 100.16 2.56 87.4 6.9 0.369
11.83 2.22 0.08 0.08 100.19 2.75 88.1 7.4 0.371
11.68 2.03 0.08 0.04 99.90 2.79 88.1 7.4 0.377
11.64 2.32 0.08 0.03 100.12 3.09 89.1 8.2 0.378
11.68 2.24 0.08 0.06 100.12 3.14 88.5 7.7 0.408
10.62 2.44 0.46 0.13 100.22 1.10 80.1 4.0 0.273
10.16 1.57 0.58 0.18 100.28 0.97 75.1 3.0 0.320
10.76 2.28 0.47 0.07 100.18 1.72 83.5 5.1 0.338
11.36 2.09 0.45 0.05 100.18 1.98 85.4 5.9 0.338
10.36 2.13 0.50 0.08 100.18 1.54 81.8 4.5 0.342
9.60 2.48 0.57 0.10 100.19 1.33 79.5 3.9 0.344
11.55 1.38 0.41 0.05 100.22 1.46 80.9 4.2 0.344
11.45 1.72 0.39 0.05 100.22 1.51 81.3 4.3 0.347
11.73 1.48 0.43 0.05 100.23 1.44 80.4 4.1 0.352
11.14 1.44 0.51 0.14 100.27 1.08 75.4 3.1 0.352
12.30 1.31 0.41 0.04 100.25 1.56 81.3 4.3 0.360
11.44 1.40 0.44 0.10 100.23 1.31 78.4 3.6 0.361
11.29 2.09 0.48 0.08 100.21 1.53 80.8 4.2 0.362
12.16 1.37 0.43 0.15 100.26 1.31 78.2 3.6 0.365
12.33 1.95 0.43 0.10 100.18 2.26 86.1 6.2 0.365
10.25 2.10 0.47 0.04 100.22 1.26 77.3 3.4 0.368
10.41 1.46 0.53 0.13 100.28 0.95 71.8 2.5 0.373
11.11 1.64 0.50 0.10 100.23 1.26 76.6 3.3 0.386
10.03 1.63 0.64 0.17 100.25 0.88 69.0 2.2 0.393
8.26 3.11 0.80 0.13 100.19 1.13 73.8 2.8 0.400
11.96 1.44 0.44 0.08 100.23 1.43 77.7 3.5 0.411
12.45 1.40 0.39 0.08 100.21 1.91 79.5 3.9 0.490

melt composition (wt%)
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Study
Experiment T(˚C) ∆NNO SiO2 TiO2 Al2O3 FeO* Fe2O3* MnO MgO

melt composition (wt%)

Righter and Carmichael, 1996 93A 1050 4.06 50.0 1.66 12.75 2.14 5.53 0 8.30
Righter and Carmichael, 1996 74A 1015 1.48 53.3 1.23 13.24 4.04 1.93 0 4.70

Sisson and Grove, 1993a 79-35g-#11 1035 0 49.00 0.72 19.70 6.72 2.19 0.16 6.37
Sisson and Grove, 1993a 79-35g-#6 1050 0 48.20 0.65 19.40 6.47 2.11 0.16 6.96
Sisson and Grove, 1993a 79-35g-#4 1050 0 49.40 0.72 19.20 6.41 2.07 0.15 6.58
Sisson and Grove, 1993a 79-35g-#10 1025 0 49.10 0.73 19.50 6.77 2.23 0.17 6.37
Sisson and Grove, 1993a 82-66+NAOH-#2 985 0 54.80 0.62 20.10 4.99 1.76 0.16 3.32
Sisson and Grove, 1993a 85S52b+An80-#1 965 0 53.70 0.93 20.00 5.24 1.78 0.16 3.75
Sisson and Grove, 1993a 87S35a-#3 970 0 52.10 1.27 19.30 6.39 2.18 0.15 4.14
Sisson and Grove, 1993a 82-66+Ab-#1 965 0 55.90 0.83 20.20 4.86 1.68 0.14 3.52
Sisson and Grove, 1993a 85S52b-#13 968 0 55.40 1.15 18.30 5.80 2.05 0.13 3.70
Sisson and Grove, 1993a 85S52b+An80-#9 943 0 57.10 0.70 19.10 5.26 1.83 0.16 2.80
Sisson and Grove, 1993a 82-66+NAOH-#1 965 0 55.40 0.60 19.90 5.19 1.79 0.17 3.64
Sisson and Grove, 1993a 82-62-#4 1000 0 51.80 1.28 19.40 6.60 2.24 0.17 4.56
Sisson and Grove, 1993a 85S52b-#11 1024 0 54.90 1.09 17.90 6.01 2.02 0.16 4.56
Sisson and Grove, 1993a 79-35g-#12 1000 0 52.50 0.98 19.20 6.15 2.10 0.20 4.99
Sisson and Grove, 1993a 85S52b-#14 940 0 56.30 1.09 18.60 5.47 1.98 0.13 3.09
Sisson and Grove, 1993a 82-62-#3 1012 0 51.50 1.19 19.20 6.67 2.25 0.19 4.98
Sisson and Grove, 1993a 82-66-#3 1012 0 52.90 1.08 19.10 6.07 2.03 0.17 4.80
Sisson and Grove, 1993a 82-66-#5 1000 0 52.70 1.06 19.30 5.96 1.99 0.14 4.83
Sisson and Grove, 1993a 85S52b+An80-#14 960 0 56.50 1.04 18.80 5.22 1.77 0.17 3.27
Sisson and Grove, 1993a 87S35a-#11 965 0 53.20 1.10 19.20 5.90 1.92 0.16 3.66
Sisson and Grove, 1993a 85S52b-#12 998 0 55.00 1.13 18.00 5.81 2.10 0.18 4.42
Sisson and Grove, 1993a 82-66-#7 965 0 59.10 0.54 19.10 4.05 1.30 0.19 3.25
Sisson and Grove, 1993b 82-66-8 1020 0 55.80 1.49 17.40 6.28 2.18 0.18 3.45
Sisson and Grove, 1993b 79-35g-17 1100 0 48.70 0.63 19.00 6.47 1.93 0.14 7.87
Sisson and Grove, 1993b 82-66-10 1050 0 53.20 1.18 17.70 6.25 2.08 0.14 5.03
Sisson and Grove, 1993b 82-66-9 1035 0 54.80 1.38 17.50 6.19 2.12 0.17 4.14
Sisson and Grove, 1993b 79-35g-16 1082 0 51.10 0.93 17.50 6.86 2.28 0.18 6.09
Sisson and Grove, 1993b 1140MF-18 1050 0 57.20 0.94 17.50 5.26 1.72 0.11 4.26

Wagner et al., 1995 12 1050 0 52.30 1.12 18.10 7.36 2.05 0.14 5.31
Wagner et al., 1995 2 1015 0 54.60 1.58 17.20 7.39 2.23 0.19 3.70
Wagner et al., 1995 15 1075 0 51.80 1.08 17.80 7.26 2.04 0.18 5.80
Wagner et al., 1995 14 1045 0 53.50 1.19 17.90 6.78 1.91 0.18 4.86
Wagner et al., 1995 1 1000 0 56.00 1.58 17.10 7.00 2.12 0.15 3.30
Wagner et al., 1995 13 1035 0 53.90 1.21 17.60 6.80 2.00 0.08 4.63
Wagner et al., 1995 8 985 0 55.90 1.64 17.10 6.99 2.12 0.20 3.12

* FeO and Fe2O3 content of the melt were calculated from Jayasuriya et al. (2004) model, based on reported melt composition,Texpt and ∆NNO
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Experiment

93A
74A

79-35g-#11
79-35g-#6
79-35g-#4

79-35g-#10
82-66+NAOH-#2
85S52b+An80-#1

87S35a-#3
82-66+Ab-#1
85S52b-#13

85S52b+An80-#9
82-66+NAOH-#1

82-62-#4
85S52b-#11
79-35g-#12
85S52b-#14

82-62-#3
82-66-#3
82-66-#5

85S52b+An80-#14
87S35a-#11
85S52b-#12

82-66-#7
82-66-8

79-35g-17
82-66-10
82-66-9

79-35g-16
1140MF-18

12
2

15
14
1

13
8

CaO Na2O K2O P2O5 Total melt Mg/Fe
olivine 

XMgO/(XMgO+XFeO)*1
00

olivine Mg/Fe KD

melt composition (wt%)

7.58 2.39 5.00 0.00 95.35 6.90 95.1 19.4 0.355
7.90 3.04 5.52 2.05 96.95 2.07 88.9 8.0 0.259

12.10 3.08 0.11 0.09 100.24 1.69 84.9 5.6 0.300
13.20 2.89 0.12 0.09 100.25 1.92 86.4 6.4 0.301
12.60 2.77 0.12 0.06 100.09 1.83 84.7 5.6 0.329
12.20 2.99 0.11 0.09 100.25 1.68 83.6 5.1 0.330
7.63 5.56 0.94 0.28 100.17 1.19 77.7 3.5 0.341
8.77 3.98 1.60 0.33 100.24 1.28 78.5 3.6 0.350
8.77 4.49 1.00 0.42 100.21 1.16 76.2 3.2 0.361
7.35 4.85 0.76 0.16 100.25 1.29 78.1 3.6 0.361
7.42 3.99 1.94 0.32 100.20 1.14 75.9 3.1 0.362
6.59 4.17 2.13 0.39 100.22 0.95 72.2 2.6 0.365
7.67 4.64 1.02 0.25 100.27 1.25 77.2 3.4 0.368
9.59 3.96 0.45 0.18 100.23 1.23 76.9 3.3 0.370
7.12 4.03 2.07 0.35 100.21 1.35 78.4 3.6 0.373
9.64 4.15 0.21 0.14 100.26 1.45 79.4 3.9 0.375
7.22 4.09 1.94 0.30 100.21 1.01 72.4 2.6 0.383

10.00 3.72 0.42 0.14 100.27 1.33 77.6 3.5 0.384
9.66 3.41 0.82 0.13 100.17 1.41 78.2 3.6 0.393
9.80 3.44 0.80 0.16 100.18 1.44 78.3 3.6 0.401
7.42 3.68 2.04 0.36 100.28 1.12 73.5 2.8 0.403
8.58 4.54 1.23 0.64 100.13 1.11 73.2 2.7 0.404
7.06 4.04 2.18 0.18 100.10 1.36 76.3 3.2 0.421
7.45 4.00 0.88 0.31 100.17 1.43 76.8 3.3 0.431
7.71 4.18 1.23 0.27 100.17 0.98 73.3 2.7 0.356

12.60 2.62 0.10 0.15 100.20 2.17 85.6 6.0 0.364
10.00 3.53 0.87 0.23 100.21 1.43 79.5 3.9 0.370
8.51 4.01 1.09 0.24 100.15 1.19 76.3 3.2 0.371
11.50 3.53 0.17 0.15 100.29 1.58 80.8 4.2 0.377
7.86 3.80 1.30 0.22 100.17 1.44 78.0 3.5 0.407
9.40 0.48 3.70 0.24 100.19 1.29 79.1 3.8 0.340
7.90 0.72 4.40 0.29 100.20 0.89 71.5 2.5 0.356
9.70 0.51 3.80 0.23 100.20 1.42 79.7 3.9 0.362
9.20 0.54 3.80 0.24 100.10 1.28 77.9 3.5 0.363
7.30 0.80 4.60 0.28 100.22 0.84 69.8 2.3 0.363
9.00 0.60 4.10 0.22 100.14 1.21 76.4 3.2 0.374
7.00 0.87 4.90 0.32 100.16 0.80 67.3 2.1 0.387

avg 0.372
st. dev 0.041
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Figure A7 Pressure-Temperature phase diagrams for MAS-22 and Jor-46 with 
all individual experiments plotted. MAS-22 experiments are from Moore and 
Carmichael (1998) and Jor-46 experiments are from Barclay and Carmichael 
(2004). Note that the 1-bar experiments for MAS-22 from Moore and 
Carmicheal (1998) at 1149˚C reported no presence of olivine. However, the 
marked difference of MgO content in the liquid of that experiments compared 
to the starting material (4.5wt% vs 6.68%) suggests the crystallization of 
olivine in the experiment. 
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Table A6 Experiments used to calibrate the ∆T-H2O relation

Study Expt # ol vol% P(MPa) T (˚C) water-
saturated?

Medard and Grove 2008 82-72f #23 1 10 1220 no
Medard and Grove 2008 82-72f #11 <0.5 25 1204 no
Medard and Grove 2008 82-72f #8 <0.5 50 1190 yes
Medard and Grove 2008 82-72f #7 1 100 1173 yes
Medard and Grove 2008 82-72f #13 1 200 1144 yes
Medard and Grove 2008 82-72f #5 1 200 1147 yes
Medard and Grove 2008 85-41c #127 <0.5 198 1150 yes
Medard and Grove 2008 85-41c #126 3 198 1139 yes
Medard and Grove 2008 Bb-107 #1 1 200 1147 yes

Almeev et al., 2007 155 0.5 203 1220 no
Almeev et al., 2007 115 0.5 204 1210 no
Almeev et al., 2007 6 1.9 204 1200 no
Almeev et al., 2007 31 1.4 203 1200 no
Almeev et al., 2007 88 0.4 203 1190 no
Almeev et al., 2007 143 1.4 205 1175 no
Almeev et al., 2007 193 2.2 205 1170 no
Almeev et al., 2007 194 1.4 205 1170 no
Almeev et al., 2007 192 1.7 205 1170 no
Almeev et al., 2007 138 0.8 204 1155 no
Almeev et al., 2007 188 1.1 203 1130 no

Sisson and Grove, 1993a 85S52b #11 1 200 1024 yes
Sisson and Grove, 1993a 85S52b #12 2 200 998 yes
Sisson and Grove, 1993b 1140-MF #18 1 100 1050 yes

Parman et al., 2010 PAF24 1.3 200 1070 yes
Parman et al., 2010 SAR9 1.2 200 1090 yes
Wagner et al., 1995 15 <0.5 100 1075 yes
Wagner et al., 1995 12 2 100 1050 yes

Moore and Carmichael, 1998 PEM 22-7 3 73 1150 yes
Moore and Carmichael, 1998 PEM 22-2 3 107 1100 yes
Moore and Carmichael, 1998 PEM 22-12 3 208 1050 yes

Berndt 2005 65 1.3 205 1150 no
Berndt 2005 45 1.8 202 1100 no
Berndt 2005 62 1.5 204 1100 yes
Berndt 2005 129 3.3 207 1150 no
Berndt 2005 134 4.4 203 1100 yes

Righter and Carmichael 1996 93A 4.2 75.1 1180 yes
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Table A7 Plagioclase phenocryst compositions for UR-60 and UR-61
Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#

UR-60b-plagT23 46.68 33.14 0.53 16.82 1.91 0.02 n.d 99.14 82.8
UR-60b-plagT15 46.63 33.34 0.62 16.61 1.89 0.08 n.d 99.31 82.5
UR-60b-plagT3 47.78 33.19 0.50 16.52 2.01 0.06 n.d 100.16 81.7
UR-60b-plagT3 47.53 32.54 0.51 16.47 2.09 0.06 n.d 99.29 81.1
UR-60b-plagT4 47.24 32.55 0.50 16.44 2.14 0.01 n.d 98.95 80.9

UR-60b-plagT20 47.53 32.29 0.58 16.29 2.11 0.05 n.d 99.01 80.8
UR-60b-plagT2 47.47 32.35 0.60 16.39 2.15 0.03 n.d 99.06 80.7

UR-60b-plagT25 47.44 32.49 0.56 16.21 2.14 0.03 n.d 99.04 80.6
UR-60b-plagT4 47.48 32.72 0.61 16.10 2.16 0.02 n.d 99.12 80.4

UR-60b-plagT17 48.00 32.23 0.61 16.26 2.19 0.03 n.d 99.32 80.3
UR-60b-plagT1 48.01 32.59 0.59 16.14 2.15 0.08 0.07 99.69 80.2
UR-60b-plagT3 47.30 32.62 0.55 16.21 2.16 0.09 n.d 99.02 80.2

UR-60b-plagT17 48.09 32.54 0.55 16.25 2.19 0.07 n.d 99.87 80.1
UR-60b-plagT2 47.34 32.45 0.64 16.48 2.26 0.03 n.d 99.24 79.9

UR-60b-plagT13 47.19 32.26 0.60 16.47 2.26 0.04 n.d 98.95 79.9
UR-60b-plagT19 47.68 32.45 0.55 16.00 2.20 0.08 n.d 99.01 79.7
UR-60b-plagT2 47.73 32.12 0.84 16.06 2.21 0.12 n.d 99.29 79.5
UR-60b-plagT3 48.07 31.97 0.63 16.15 2.27 0.06 n.d 99.14 79.4
UR-60b-plagT1 47.57 32.60 0.57 16.20 2.27 0.09 0.05 99.48 79.3

UR-60b-plagT19 48.16 32.37 0.66 16.08 2.28 0.07 n.d 99.77 79.3
UR-60b-plagT21 47.90 32.39 0.53 16.03 2.29 0.05 n.d 99.26 79.2
UR-60b-plagT23 48.27 32.45 0.59 15.96 2.30 0.05 n.d 99.57 79.1
UR-60b-plagT10 48.05 32.74 0.46 15.93 2.25 0.12 n.d 99.64 79.0
UR-60b-plagT20 47.53 32.49 0.64 15.91 2.31 0.06 n.d 99.10 78.9
UR-60b-plagT17 47.44 32.47 0.65 16.28 2.36 0.07 n.d 99.37 78.9
UR-60b-plagT13 48.68 32.42 0.58 15.46 2.23 0.08 n.d 99.47 78.9
UR-60b-plagT13 47.22 32.63 0.70 15.97 2.35 0.03 n.d 99.12 78.8
UR-60b-plagT20 48.14 32.51 0.59 15.75 2.28 0.08 n.d 99.36 78.8
UR-60b-plagT6 48.67 31.85 0.61 15.54 2.28 0.06 n.d 99.11 78.7
UR-60b-plagT3 47.94 32.09 0.75 15.87 2.34 0.07 0.09 99.36 78.6

UR-60b-plagT17 47.79 32.21 0.61 15.95 2.35 0.09 0.06 99.18 78.5
UR-60b-plagT17 47.96 32.61 0.68 15.71 2.35 0.09 n.d 99.54 78.3
UR-60b-plagT23 48.00 32.13 0.53 15.97 2.41 0.07 n.d 99.22 78.2
UR-60b-plagT10 48.24 32.33 0.56 15.88 2.44 0.02 n.d 99.62 78.2
UR-60b-plagT2 48.47 31.87 0.60 15.83 2.41 0.07 n.d 99.27 78.1

UR-60b-plagT22 48.16 31.84 0.56 15.88 2.44 0.06 n.d 99.01 78.0
UR-60b-plagT17 48.07 32.05 0.67 15.69 2.44 0.06 n.d 99.04 77.8
UR-60b-plagT22 48.54 32.73 0.52 15.68 2.48 0.05 n.d 100.10 77.5
UR-60b-plagT1 48.70 32.65 0.57 15.53 2.48 0.04 n.d 100.14 77.4

UR-60b-plagT20 48.35 32.31 0.60 15.90 2.52 0.08 n.d 99.93 77.3
UR-60b-plagT10 48.80 32.34 0.47 15.48 2.48 0.07 n.d 99.70 77.2
UR-60b-plagT21 48.76 31.89 0.55 15.72 2.52 0.07 n.d 99.62 77.2
UR-60b-plagT4 48.44 32.40 0.62 15.90 2.54 0.09 n.d 100.13 77.2

UR-60b-plagT13 47.76 32.13 0.53 15.83 2.53 0.09 n.d 98.97 77.1
UR-60b-plagT10 47.86 32.52 0.50 15.47 2.48 0.08 n.d 99.03 77.1
UR-60b-plagT10 48.34 32.12 0.66 16.02 2.57 0.10 n.d 99.98 77.1
UR-60b-plagT4 48.36 31.95 0.57 15.53 2.49 0.11 n.d 99.14 77.0
UR-60b-plagT1 48.01 32.20 0.50 15.55 2.55 0.04 n.d 99.03 77.0
UR-60b-plagT9 48.68 31.84 0.63 15.40 2.55 0.08 n.d 99.30 76.6
UR-60b-plagT1 48.88 32.54 0.55 15.79 2.64 0.05 n.d 100.49 76.6

UR-60b-plagT20 48.55 32.33 0.55 15.74 2.63 0.09 n.d 99.98 76.4
UR-60b-plagT17 49.06 31.94 0.67 15.50 2.61 0.06 n.d 99.95 76.3
UR-60b-plagT23 48.24 31.81 0.54 15.62 2.67 0.04 n.d 99.04 76.2
UR-60b-plagT22 48.83 32.19 0.58 15.25 2.61 0.04 n.d 99.64 76.1
UR-60b-plagT1 48.52 31.82 0.56 15.53 2.68 0.04 0.09 99.31 76.0

UR-60b-plagT20 49.21 32.05 0.62 15.58 2.68 0.07 0.06 100.35 76.0
UR-60b-plagT4 48.31 31.99 0.51 15.58 2.74 0.03 n.d 99.30 75.7
UR-60b-plagT5 48.49 31.59 0.59 15.55 2.74 0.07 n.d 99.21 75.5

UR-60b-plagT19 48.88 31.66 0.55 15.50 2.74 0.07 n.d 99.54 75.5
UR-60b-plagT5 49.12 31.48 0.51 15.08 2.65 0.08 n.d 99.10 75.5

UR-60b-plagT17 49.16 32.03 0.61 15.56 2.77 0.05 n.d 100.33 75.4
UR-60b-plagT15 48.85 32.16 0.56 15.40 2.70 0.11 n.d 99.88 75.4
UR-60b-plagT2 49.15 31.19 0.60 15.48 2.75 0.08 n.d 99.28 75.3

UR-60b-plagT14 49.09 32.25 0.67 15.19 2.73 0.05 n.d 100.12 75.3
UR-60b-plagT7 49.09 31.81 0.53 15.31 2.73 0.07 n.d 99.51 75.3
UR-60b-plagT3 49.47 31.50 0.51 15.38 2.75 0.07 n.d 99.82 75.2

UR-60b-plagT13 48.73 31.60 0.54 15.20 2.72 0.11 n.d 99.01 75.1
UR-60b-plagT9 48.98 31.47 0.55 15.37 2.78 0.08 n.d 99.46 75.0

UR-60b-plagT22 49.32 31.85 0.49 15.45 2.81 0.06 n.d 100.09 74.9
UR-60b-plagT17 49.36 32.01 0.55 15.10 2.73 0.11 n.d 100.00 74.9
UR-60b-plagT10 48.83 31.76 0.53 15.33 2.84 0.06 0.06 99.58 74.6
UR-60b-plagT22 49.45 31.75 0.51 14.97 2.78 0.07 n.d 99.66 74.6
UR-60b-plagT1 49.54 31.15 0.52 15.12 2.82 0.06 n.d 99.33 74.5
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-60b-plagT15 49.11 31.46 0.58 15.13 2.82 0.06 n.d 99.29 74.5
UR-60b-plagT7 48.85 31.74 0.49 15.36 2.86 0.07 n.d 99.57 74.5
UR-60b-plagT5 48.70 31.88 0.58 14.93 2.80 0.04 n.d 99.05 74.5
UR-60b-plagT1 48.96 31.42 0.54 15.26 2.87 0.03 n.d 99.18 74.5

UR-60b-plagT20 49.29 31.14 0.56 15.30 2.86 0.07 0.07 99.46 74.4
UR-60b-plagT4 49.01 31.42 0.77 15.39 2.86 0.09 n.d 99.61 74.4

UR-60b-plagT20 49.22 31.66 0.65 15.15 2.87 0.04 n.d 99.77 74.3
UR-60b-plagT12 48.67 31.71 0.57 15.39 2.93 0.04 n.d 99.36 74.2
UR-60b-plagT1 49.84 31.27 0.54 14.89 2.80 0.10 n.d 99.55 74.2
UR-60b-plagT4 49.13 31.53 0.55 14.92 2.84 0.09 n.d 99.13 74.0

UR-60b-plagT20 49.12 31.50 0.56 15.13 2.91 0.08 n.d 99.34 73.9
UR-60b-plagT1 49.40 31.44 0.52 14.92 2.88 0.08 n.d 99.23 73.8
UR-60b-plagT1 49.68 31.43 0.48 15.17 2.95 0.05 n.d 99.85 73.7

UR-60b-plagT17 49.46 31.23 0.53 14.75 2.87 0.08 n.d 99.12 73.6
UR-60b-plagT19 49.17 31.30 0.53 15.09 2.95 0.07 n.d 99.26 73.6
UR-60b-plagT22 49.09 31.28 0.60 15.19 3.01 0.07 n.d 99.30 73.3
UR-60b-plagT13 49.16 31.13 0.70 14.87 2.94 0.10 0.05 99.06 73.3
UR-60b-plagT18 48.98 31.92 0.60 14.83 2.95 0.07 n.d 99.47 73.3
UR-60b-plagT13 49.45 31.49 0.53 14.60 2.89 0.09 n.d 99.08 73.2
UR-60b-plagT20 49.86 31.37 0.56 15.05 3.02 0.05 n.d 99.99 73.1
UR-60b-plagT2 49.49 31.12 0.59 15.04 3.03 0.06 n.d 99.43 73.1

UR-60b-plagT20 49.77 31.06 0.48 14.78 2.99 0.07 n.d 99.35 72.9
UR-60b-plagT9 49.18 31.63 0.68 14.68 2.98 0.09 n.d 99.35 72.8

UR-60b-plagT13 49.32 31.22 0.57 14.91 3.03 0.09 n.d 99.25 72.7
UR-60b-plagT20 49.69 31.57 0.53 14.84 3.03 0.07 n.d 99.92 72.7
UR-60b-plagT8 49.59 30.92 0.56 14.80 3.01 0.09 n.d 99.02 72.7

UR-60b-plagT24 49.20 30.93 0.54 14.84 3.14 0.09 0.06 98.96 72.0
UR-60b-plagT9 49.53 31.22 0.51 14.86 3.13 0.12 n.d 99.56 71.9

UR-60b-plagT12 50.01 31.15 0.57 14.59 3.11 0.07 n.d 99.64 71.9
UR-60b-plagT15 49.88 31.10 0.62 14.64 3.10 0.12 n.d 99.63 71.8
UR-60b-plagT7 49.97 30.63 0.55 14.46 3.10 0.08 n.d 98.99 71.7
UR-60b-plagT11 50.45 30.93 0.62 14.67 3.15 0.10 n.d 100.12 71.6
UR-60b-plagT1 49.90 31.30 0.48 14.16 3.07 0.07 n.d 99.17 71.5

UR-60b-plagT18 49.81 30.87 0.58 14.73 3.17 0.11 n.d 99.52 71.5
UR-60b-plagT19 49.69 31.13 0.59 14.35 3.11 0.09 n.d 99.11 71.5
UR-60b-plagT2 49.74 31.01 0.55 14.80 3.21 0.08 n.d 99.47 71.4

UR-60b-plagT20 49.71 30.75 0.53 14.59 3.19 0.08 n.d 98.98 71.3
UR-60b-plagT5 49.95 30.92 0.55 14.39 3.13 0.12 n.d 99.20 71.3
UR-60b-plagT6 49.69 31.27 0.57 14.49 3.18 0.10 n.d 99.49 71.2

UR-60b-plagT12 49.61 30.95 0.58 14.55 3.21 0.09 n.d 99.09 71.1
UR-60b-plagT1 50.51 31.30 0.62 14.49 3.18 0.12 n.d 100.28 71.1

UR-60b-plagT12 50.89 30.80 0.55 14.59 3.22 0.09 n.d 100.15 71.1
UR-60b-plagT5 49.75 30.89 0.63 14.39 3.18 0.10 n.d 99.14 71.0

UR-60b-plagT20 50.04 30.95 0.66 14.36 3.18 0.10 n.d 99.47 71.0
UR-60b-plagT25 49.35 31.03 0.61 14.54 3.21 0.11 n.d 99.01 71.0
UR-60b-plagT12 50.17 30.40 0.55 14.42 3.19 0.10 n.d 99.02 71.0
UR-60b-plagT18 49.73 31.05 0.61 14.32 3.19 0.08 n.d 99.18 70.9
UR-60b-plagT1 49.93 30.90 0.50 14.59 3.26 0.07 0.08 99.45 70.9
UR-60b-plagT6 50.16 30.66 0.60 14.37 3.20 0.09 n.d 99.32 70.9
UR-60b-plagT1 50.05 30.81 0.63 14.20 3.13 0.14 n.d 99.14 70.9

UR-60b-plagT18 50.61 30.67 0.57 14.34 3.20 0.09 n.d 99.74 70.9
UR-60b-plagT23 49.72 31.06 0.57 14.39 3.22 0.09 n.d 99.25 70.8
UR-60b-plagT12 50.26 31.30 0.50 14.25 3.19 0.11 n.d 99.74 70.7
UR-60b-plagT1 50.09 30.80 0.56 14.26 3.21 0.08 n.d 99.13 70.7

UR-60b-plagT12 50.73 30.57 0.60 14.60 3.29 0.09 n.d 100.06 70.7
UR-60b-plagT11 49.94 30.74 0.59 14.66 3.29 0.11 n.d 99.41 70.6
UR-60b-plagT18 49.89 30.72 0.59 14.46 3.26 0.10 n.d 99.20 70.6
UR-60b-plagT15 49.66 30.92 0.52 14.52 3.29 0.08 n.d 99.10 70.6
UR-60b-plagT7 50.20 31.28 0.55 14.22 3.21 0.13 n.d 99.71 70.4

UR-60b-plagT20 50.16 30.87 0.56 14.25 3.29 0.03 n.d 99.17 70.4
UR-60b-plagT7 50.68 31.00 0.63 14.42 3.26 0.12 n.d 100.28 70.4

UR-60b-plagT13 50.31 30.73 0.59 14.41 3.30 0.08 n.d 99.57 70.4
UR-60b-plagT10 50.48 30.57 0.45 14.57 3.33 0.10 n.d 99.58 70.3
UR-60b-plagT1 50.12 31.38 0.54 14.34 3.29 0.09 0.06 99.95 70.3

UR-60b-plagT10 50.67 31.18 0.56 14.22 3.27 0.10 n.d 100.18 70.2
UR-60b-plagT4 50.19 30.82 0.62 14.39 3.32 0.09 n.d 99.60 70.2
UR-60b-plagT1 49.98 30.68 0.56 14.50 3.34 0.10 n.d 99.35 70.2

UR-60b-plagT15 50.13 30.61 0.60 14.18 3.27 0.10 n.d 99.02 70.1
UR-60b-plagT18 50.93 30.61 0.61 14.24 3.29 0.11 n.d 99.84 70.1
UR-60b-plagT1 49.65 30.99 0.57 14.40 3.35 0.09 n.d 99.20 70.0

UR-60b-plagT17 50.08 31.00 0.57 14.01 3.22 0.15 n.d 99.20 70.0
UR-60b-plagT2 50.24 30.75 0.53 14.32 3.34 0.08 n.d 99.41 70.0

UR-60b-plagT17 50.90 30.87 0.53 14.31 3.35 0.07 n.d 100.19 69.9
UR-60b-plagT21 50.00 30.82 0.49 14.20 3.32 0.09 0.08 99.16 69.9
UR-60b-plagT17 50.49 30.73 0.65 14.16 3.35 0.06 0.06 99.65 69.7
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-60b-plagT1 50.34 30.69 0.46 14.09 3.34 0.07 n.d 99.17 69.7

UR-60b-plagT10 50.63 30.47 0.70 13.97 3.33 0.10 n.d 99.28 69.4
UR-60b-plagT2 50.16 31.09 0.51 13.90 3.33 0.08 n.d 99.22 69.4

UR-60b-plagT23 50.22 31.05 0.57 14.13 3.35 0.14 n.d 99.56 69.4
UR-60b-plagT21 50.54 30.34 0.65 14.35 3.44 0.10 n.d 99.54 69.3
UR-60b-plagT10 50.13 30.89 0.55 14.00 3.40 0.07 n.d 99.19 69.2
UR-60b-plagT12 51.32 30.76 0.58 14.33 3.48 0.08 n.d 100.66 69.1
UR-60b-plagT22 50.78 30.83 0.58 14.10 3.44 0.08 n.d 99.88 69.1
UR-60b-plagT17 50.15 31.03 0.47 14.24 3.44 0.14 n.d 99.66 69.0
UR-60b-plagT22 50.35 30.72 0.52 14.07 3.46 0.10 n.d 99.40 68.8
UR-60b-plagT3 50.64 30.33 0.54 13.94 3.47 0.07 n.d 99.11 68.7
UR-60b-plagT8 50.50 30.47 0.65 14.08 3.48 0.13 n.d 99.45 68.6
UR-60b-plagT7 50.49 31.02 0.54 13.99 3.49 0.08 n.d 99.73 68.6

UR-60b-plagT20 50.55 30.93 0.63 13.95 3.46 0.11 n.d 99.83 68.5
UR-60b-plagT3 50.51 30.58 0.57 14.06 3.51 0.10 n.d 99.54 68.5

UR-60b-plagT12 50.82 30.85 0.63 14.02 3.48 0.13 n.d 100.11 68.5
UR-60b-plagT5 50.69 30.84 0.61 13.87 3.46 0.11 n.d 99.73 68.5

UR-60b-plagT22 51.10 30.85 0.77 14.21 3.60 0.13 n.d 100.79 68.1
UR-60b-plagT23 50.86 30.55 0.65 13.98 3.57 0.08 n.d 99.88 68.0
UR-60b-plagT16 50.99 30.37 0.77 13.88 3.53 0.12 n.d 99.82 68.0
UR-60b-plagT3 50.32 30.20 0.85 13.67 3.49 0.14 0.12 98.97 67.8
UR-60b-plagT2 50.84 30.29 0.61 13.86 3.58 0.12 n.d 99.45 67.7

UR-60b-plagT15 51.32 30.17 0.57 13.84 3.58 0.18 n.d 99.80 67.4
UR-60b-plagT12 51.07 30.21 0.64 13.60 3.61 0.08 n.d 99.44 67.2
UR-60b-plagT5 50.96 30.39 0.69 13.49 3.64 0.11 n.d 99.40 66.8

UR-60b-plagT16 51.63 30.03 0.72 13.64 3.69 0.12 n.d 100.05 66.6
UR-60b-plagT15 52.28 30.39 0.75 13.11 3.59 0.11 n.d 100.33 66.4
UR-60b-plagT16 51.27 30.11 0.66 13.24 3.67 0.12 n.d 99.28 66.1
UR-60b-plagT16 51.59 29.89 0.83 13.53 3.79 0.13 n.d 99.93 65.9
UR-60b-plagT16 51.65 29.78 0.55 13.50 3.87 0.10 n.d 99.53 65.5
UR-60b-plagT16 51.93 30.24 0.71 13.46 3.88 0.09 n.d 100.51 65.4
UR-60b-plagT22 52.18 30.03 0.60 13.33 3.82 0.16 n.d 100.19 65.2
UR-60b-plagT14 51.69 29.88 0.61 13.34 3.89 0.11 0.05 99.76 65.0
UR-60b-plagT16 51.80 30.36 0.78 12.95 3.77 0.13 n.d 100.00 65.0
UR-60b-plagT6 51.23 29.86 0.78 13.19 3.91 0.13 n.d 99.24 64.6
UR-60b-plagT2 51.55 29.61 0.71 13.21 3.95 0.13 0.05 99.36 64.4

UR-60b-plagT16 51.69 29.80 0.71 13.23 3.98 0.09 n.d 99.65 64.4
UR-60b-plagT25 51.91 29.59 0.66 13.01 3.90 0.12 n.d 99.32 64.4
UR-60b-plagT14 51.98 29.77 0.68 12.87 3.86 0.17 n.d 99.48 64.2
UR-60b-plagT14 51.44 29.80 0.83 13.22 4.04 0.16 n.d 99.60 63.8
UR-60b-plagT25 51.54 29.70 0.75 12.95 4.00 0.15 n.d 99.22 63.5
UR-60b-plagT4 51.63 29.31 0.80 13.07 4.06 0.14 n.d 99.19 63.5

UR-60b-plagT18 51.99 29.48 0.85 12.90 4.00 0.15 n.d 99.61 63.5
UR-60b-plagT16 51.51 29.96 0.72 12.96 4.03 0.15 n.d 99.49 63.4
UR-60b-plagT20 52.53 29.17 0.85 12.70 4.08 0.15 n.d 99.71 62.7
UR-60b-plagT8 51.73 29.50 0.70 12.84 4.15 0.13 n.d 99.25 62.6

UR-60b-plagT15 52.03 29.43 0.75 12.72 4.12 0.16 0.06 99.41 62.4
UR-60b-plagT16 52.45 29.61 0.66 12.80 4.19 0.12 0.05 100.11 62.4
UR-60b-plagT7 52.49 29.39 0.84 12.42 4.03 0.19 n.d 99.45 62.3
UR-60b-plagT11 52.18 29.50 0.90 12.72 4.20 0.14 n.d 99.76 62.1
UR-60b-plagT15 52.51 29.03 0.92 12.57 4.15 0.18 n.d 99.48 61.9
UR-60b-plagT16 52.20 29.02 0.82 12.65 4.23 0.15 n.d 99.27 61.8
UR-60b-plagT8 52.10 28.89 0.83 12.64 4.27 0.18 n.d 99.14 61.4

UR-60b-plagT10 52.32 29.94 0.80 12.45 4.27 0.20 n.d 100.10 61.0
UR-60b-plagT16 52.80 29.35 0.88 12.27 4.23 0.18 n.d 99.90 60.9
UR-60b-plagT11 52.02 29.10 0.92 12.52 4.30 0.23 n.d 99.23 60.8
UR-60b-plagT3 51.85 28.93 0.96 12.55 4.37 0.17 n.d 98.95 60.8
UR-60b-plagT1 52.60 28.85 0.73 12.35 4.35 0.13 0.07 99.22 60.6
UR-60b-plagT5 53.02 29.14 0.78 12.26 4.36 0.18 n.d 99.85 60.2

UR-60b-plagT23 52.38 29.00 0.77 12.25 4.42 0.17 n.d 99.21 59.9
UR-60b-plagT20 53.55 29.00 0.82 12.15 4.39 0.23 n.d 100.26 59.7
UR-60b-plagT13 52.48 28.77 0.93 12.21 4.49 0.26 n.d 99.46 59.2
UR-60b-plagT8 52.23 28.80 1.08 12.04 4.44 0.25 n.d 99.13 59.1
UR-60b-plagT7 52.45 28.96 0.88 12.06 4.54 0.23 n.d 99.36 58.7

UR-60b-plagT20 53.52 28.68 0.99 12.00 4.63 0.26 0.06 100.26 58.0
UR-60b-plagT9 53.64 28.45 0.93 11.75 4.58 0.26 n.d 99.81 57.7
UR-60b-plagT1 53.58 28.19 0.98 11.74 4.63 0.21 n.d 99.52 57.6

UR-60b-plagT21 53.59 28.58 0.78 11.96 4.70 0.27 n.d 100.09 57.6
UR-60b-plagT9 53.28 28.12 0.86 11.82 4.69 0.21 n.d 99.16 57.5

UR-60b-plagT10 53.46 28.27 1.05 11.76 4.72 0.21 n.d 99.63 57.2
UR-60b-plagT22 53.91 28.34 0.98 11.90 4.84 0.25 n.d 100.45 56.8
UR-60b-plagT25 53.97 28.19 0.92 11.39 4.81 0.23 0.07 99.74 55.9
UR-60b-plagT12 54.26 27.99 0.88 11.39 4.81 0.30 n.d 99.74 55.7
UR-60b-plagT16 54.19 27.96 1.04 11.43 4.88 0.24 n.d 99.97 55.6
UR-60b-plagT1 53.85 28.36 0.96 11.40 4.95 0.20 0.07 100.02 55.4
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-60b-plagT21 53.85 27.78 1.13 11.39 5.02 0.27 n.d 99.51 54.7

An50 55.24 27.64 0.39 9.95 5.41 0.52 n.d 99.26 48.9
UR-60b-plagT6 56.19 26.74 1.11 9.78 5.79 0.36 n.d 100.14 47.3

UR-60b-plagT20 57.81 25.32 1.10 8.91 5.51 0.75 0.15 99.89 45.1
UR-60b-plagT22 57.09 26.68 1.03 9.14 6.08 0.40 n.d 100.52 44.3
UR-60b-plagT11 58.83 23.44 1.29 8.53 5.38 0.99 0.16 99.03 43.9

Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-61b-plag-T9 47.6 32.8 0.71 16.2 1.92 0.05 n.d. 99.5 82.1
UR-61b-plag-T8 47.9 32.8 0.58 16.4 2.11 0.03 n.d. 99.9 81.0
UR-61b-plag-T6 47.5 32.6 0.53 16.4 2.14 0.05 n.d. 99.4 80.7

UR-61b-plag-T26 47.7 32.9 0.61 16.0 2.13 0.06 n.d. 99.5 80.3
UR-61b-plag-T14 48.1 32.4 0.51 16.1 2.18 0.04 n.d. 99.5 80.1
UR-61b-plag-T18 47.8 32.3 0.57 16.0 2.15 0.07 n.d. 99.0 80.1

UR-61b-plag-T3-redo 47.8 32.7 0.46 16.2 2.19 0.05 n.d. 99.4 80.1
UR-61b-plag-T13 47.7 32.4 0.60 16.3 2.22 0.06 n.d. 99.5 80.0
UR-61b-plag-T19 47.6 32.8 0.55 16.1 2.19 0.05 n.d. 99.4 80.0
UR-61b-plag-T3 47.5 32.2 0.59 16.4 2.20 0.10 n.d. 99.2 80.0

UR-61b-plag-T21 47.9 32.6 0.62 16.0 2.18 0.05 n.d. 99.4 80.0
UR-61b-plag-T18 47.7 32.8 0.60 16.0 2.18 0.06 n.d. 99.4 79.9
UR-61b-plag-T27 47.8 32.3 0.58 16.4 2.25 0.08 n.d. 99.5 79.7
UR-61b-plag-T18 47.4 32.2 0.63 16.4 2.25 0.09 n.d. 99.0 79.6
UR-61b-plag-T10 48.1 32.7 0.58 16.0 2.24 0.07 n.d. 99.7 79.5
UR-61b-plag-T23 47.9 32.5 0.48 16.1 2.25 0.08 n.d. 99.4 79.4
UR-61b-plag-T18 47.7 32.2 0.52 16.0 2.27 0.05 n.d. 99.0 79.4
UR-61b-plag-T10 47.6 32.4 0.56 15.9 2.22 0.10 n.d. 99.0 79.4
UR-61b-plag-T19 47.6 32.8 0.62 16.2 2.28 0.07 n.d. 99.6 79.3
UR-61b-plag-T9 48.1 32.0 0.91 15.8 2.22 0.09 n.d. 99.3 79.3
UR-61b-plag-T9 48.1 30.9 2.31 15.5 2.19 0.09 n.d. 99.9 79.2

UR-61b-plag-T3-redo 47.6 32.5 0.57 16.0 2.28 0.07 n.d. 99.0 79.2
UR-61b-plag-T10 48.3 32.5 0.56 15.9 2.29 0.08 n.d. 99.7 78.9
UR-61b-plag-T9 47.7 32.4 0.56 15.9 2.32 0.06 n.d. 99.2 78.8

UR-61b-plag-T20 47.8 32.3 0.65 15.9 2.33 0.06 n.d. 99.2 78.8
UR-61b-plag-T20 47.8 32.3 0.56 16.2 2.37 0.07 n.d. 99.3 78.7
UR-61b-plag-T19 48.4 32.3 0.61 16.1 2.34 0.09 n.d. 100.0 78.7
UR-61b-plag-T17 48.0 32.0 0.65 16.0 2.36 0.09 n.d. 99.3 78.6
UR-61b-plag-T6 48.1 32.3 0.61 16.0 2.38 0.06 n.d. 99.7 78.5

UR-61b-plag-T14 48.1 32.5 0.57 15.7 2.38 0.03 n.d. 99.4 78.3
UR-61b-plag-T24 48.3 32.1 0.67 15.8 2.38 0.06 n.d. 99.4 78.2
UR-61b-plag-T9 48.6 31.7 0.58 15.8 2.39 0.07 n.d. 99.3 78.2

UR-61b-plag-T19 48.5 32.2 0.61 15.8 2.38 0.10 n.d. 99.7 78.2
UR-61b-plag-T24 48.8 32.4 0.56 16.0 2.40 0.10 n.d. 100.4 78.2
UR-61b-plag-T17 48.4 31.8 0.59 15.8 2.41 0.04 n.d. 99.0 78.1
UR-61b-plag-T27 48.1 32.0 0.58 16.0 2.43 0.06 n.d. 99.3 78.1
UR-61b-plag-T10 48.1 32.3 0.57 16.1 2.46 0.10 0.05 99.7 77.9
UR-61b-plag-T21 48.5 32.5 0.49 15.7 2.46 0.06 n.d. 99.8 77.6
UR-61b-plag-T21 48.5 32.2 0.52 15.5 2.45 0.04 n.d. 99.3 77.6
UR-61b-plag-T13 48.1 31.7 0.54 16.0 2.55 0.05 n.d. 99.0 77.4
UR-61b-plag-T17 48.6 31.7 0.54 15.7 2.52 0.08 n.d. 99.2 77.1

UR-61b-plag-T3-redo 48.7 31.7 0.55 15.4 2.51 0.04 n.d. 99.0 77.0
UR-61b-plag-T9 48.3 32.1 0.50 15.9 2.55 0.13 n.d. 99.6 76.9

UR-61b-plag-T27 48.7 31.7 0.68 15.8 2.61 0.03 0.08 99.6 76.8
UR-61b-plag-T23 48.3 32.0 0.55 15.5 2.60 -0.01 n.d. 99.0 76.8
UR-61b-plag-T19 48.2 31.9 0.55 15.7 2.58 0.07 0.05 99.2 76.8
UR-61b-plag-T23 48.3 31.7 0.60 15.7 2.59 0.06 n.d. 99.0 76.7
UR-61b-plag-T6 48.0 32.3 0.56 15.5 2.55 0.10 n.d. 99.2 76.6

UR-61b-plag-T26 48.1 32.1 0.54 15.6 2.56 0.10 n.d. 99.1 76.6
UR-61b-plag-T8 48.8 31.8 0.55 15.3 2.55 0.05 n.d. 99.2 76.6
UR-61b-plag-T5 49.0 32.1 0.55 15.5 2.57 0.08 n.d. 99.8 76.6

UR-61b-plag-T23 48.7 32.0 0.50 15.8 2.63 0.06 n.d. 99.8 76.6
UR-61b-plag-T19 48.6 32.0 0.54 15.5 2.60 0.04 n.d. 99.4 76.5
UR-61b-plag-T9 48.4 31.9 0.51 15.5 2.59 0.06 n.d. 99.1 76.5

UR-61b-plag-T22 49.0 31.9 0.57 15.2 2.59 0.07 n.d. 99.5 76.1
UR-61b-plag-T10 48.6 31.8 0.52 15.3 2.66 0.06 n.d. 99.1 75.8
UR-61b-plag-T18 48.5 31.7 0.60 15.3 2.66 0.05 n.d. 99.0 75.8
UR-61b-plag-T10 49.1 31.7 0.53 15.3 2.68 0.06 n.d. 99.6 75.7
UR-61b-plag-T23 49.7 31.8 0.61 15.0 2.63 0.05 n.d. 99.9 75.6
UR-61b-plag-T9 48.7 31.4 0.56 15.6 2.73 0.08 n.d. 99.1 75.6

UR-61b-plag-T22 48.9 31.9 0.61 14.9 2.64 0.07 n.d. 99.1 75.3
UR-61b-plag-T6 48.7 31.6 0.61 15.4 2.75 0.08 n.d. 99.2 75.2

UR-61b-plag-T14 48.6 32.6 0.50 15.2 2.76 0.02 n.d. 99.8 75.1
UR-61b-plag-T8 49.1 31.6 0.59 15.1 2.69 0.12 n.d. 99.3 75.1

plagioclase composition (wt%)
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-61b-plag-T7 48.9 31.7 0.54 15.1 2.71 0.09 n.d. 99.2 75.1

UR-61b-plag-T22 48.5 31.6 0.52 15.3 2.75 0.11 0.13 99.0 75.0
UR-61b-plag-T13 49.1 31.5 0.51 15.1 2.74 0.07 n.d. 99.1 75.0
UR-61b-plag-T23 49.8 31.2 0.60 15.2 2.79 0.05 n.d. 99.8 74.9
UR-61b-plag-T4 49.0 32.0 0.76 15.0 2.78 0.08 n.d. 99.7 74.5
UR-61b-plag-T5 48.9 31.7 0.48 15.0 2.80 0.07 n.d. 99.1 74.5
UR-61b-plag-T11 49.2 31.3 0.48 15.0 2.77 0.13 n.d. 99.0 74.4
UR-61b-plag-T27 48.8 31.6 0.60 15.4 2.86 0.10 n.d. 99.4 74.4
UR-61b-plag-T26 49.4 31.3 0.56 15.1 2.85 0.07 n.d. 99.3 74.2

UR-61b-plag-T3-redo 49.6 31.3 0.57 15.0 2.86 0.08 n.d. 99.6 74.1
UR-61b-plag-T20 49.5 31.2 0.61 14.9 2.83 0.12 n.d. 99.3 73.9
UR-61b-plag-T5 49.7 31.1 0.56 15.1 2.92 0.07 n.d. 99.6 73.8

UR-61b-plag-T17 49.2 31.4 0.60 15.0 2.92 0.07 n.d. 99.4 73.6
UR-61b-plag-T3 49.3 31.4 0.58 14.7 2.86 0.07 n.d. 99.1 73.6

UR-61b-plag-T15 49.2 31.4 0.70 15.1 2.95 0.06 n.d. 99.5 73.5
UR-61b-plag-T14 49.9 31.7 0.59 14.9 2.95 0.03 n.d. 100.3 73.5
UR-61b-plag-T27 49.4 31.4 0.56 14.9 2.92 0.08 n.d. 99.4 73.5
UR-61b-plag-T23 49.4 31.4 0.51 14.6 2.87 0.07 n.d. 99.0 73.5
UR-61b-plag-T3 49.8 31.5 0.60 14.9 2.95 0.05 n.d. 100.1 73.4

UR-61b-plag-T20 49.8 31.1 0.54 14.8 2.92 0.06 n.d. 99.4 73.4
UR-61b-plag-T10 49.2 31.8 0.55 15.0 2.93 0.12 0.05 99.8 73.4
UR-61b-plag-T14 49.4 31.3 0.53 15.0 2.92 0.13 n.d. 99.4 73.3

UR-61b-plag-T3-redo 49.1 31.5 0.55 15.1 3.00 0.07 n.d. 99.4 73.3
UR-61b-plag-T9 49.7 31.2 0.56 14.9 2.94 0.10 n.d. 99.5 73.3
UR-61b-plag-T7 49.5 31.0 0.68 15.0 3.01 0.09 n.d. 99.3 73.0

UR-61b-plag-T3-redo 49.3 31.6 0.57 14.6 2.93 0.07 n.d. 99.2 73.0
UR-61b-plag-T24 49.3 31.3 0.54 14.7 2.97 0.10 n.d. 99.1 72.8
UR-61b-plag-T9 49.5 30.6 1.19 14.6 2.93 0.13 n.d. 99.4 72.8

UR-61b-plag-T16 49.5 31.2 0.61 14.6 2.97 0.10 n.d. 99.1 72.7
UR-61b-plag-T17 49.8 31.0 0.57 14.7 2.99 0.10 n.d. 99.3 72.6
UR-61b-plag-T4 49.1 31.3 0.71 14.9 3.02 0.12 n.d. 99.3 72.6

UR-61b-plag-T23 49.7 31.0 0.58 14.8 3.02 0.09 n.d. 99.2 72.6
UR-61b-plag-T11 49.3 31.4 0.57 14.6 3.02 0.06 n.d. 99.1 72.5
UR-61b-plag-T19 49.8 31.5 0.53 14.5 2.99 0.10 n.d. 99.6 72.4
UR-61b-plag-T19 50.0 30.9 0.61 14.7 3.01 0.11 0.05 99.5 72.4
UR-61b-plag-T15 49.6 30.9 0.54 14.8 3.08 0.05 n.d. 99.1 72.4
UR-61b-plag-T13 49.6 31.3 0.62 14.5 3.04 0.08 0.05 99.3 72.2
UR-61b-plag-T17 49.9 31.0 0.64 14.6 3.07 0.07 0.06 99.6 72.2
UR-61b-plag-T21 49.7 31.3 0.67 14.4 3.01 0.10 n.d. 99.2 72.1
UR-61b-plag-T10 50.0 31.0 0.46 14.8 3.11 0.07 n.d. 99.5 72.1
UR-61b-plag-T10 49.6 31.5 0.61 14.4 3.04 0.08 n.d. 99.4 72.0
UR-61b-plag-T16 49.9 31.0 0.54 14.6 3.09 0.07 n.d. 99.4 72.0
UR-61b-plag-T26 49.7 31.1 0.53 14.6 3.06 0.10 n.d. 99.2 72.0
UR-61b-plag-T14 49.8 30.9 0.59 14.4 3.05 0.08 n.d. 99.0 72.0
UR-61b-plag-T13 49.5 30.9 0.59 14.6 3.09 0.10 n.d. 99.0 71.9
UR-61b-plag-T12 49.9 31.1 0.56 14.3 3.06 0.07 n.d. 99.0 71.8
UR-61b-plag-T26 50.0 30.9 0.60 14.4 3.07 0.08 0.06 99.3 71.8
UR-61b-plag-T27 49.6 31.3 0.45 14.5 3.13 0.04 n.d. 99.2 71.7
UR-61b-plag-T23 50.0 30.6 0.63 14.6 3.15 0.09 n.d. 99.1 71.6
UR-61b-plag-T9 49.1 31.1 0.62 14.7 3.18 0.07 n.d. 99.0 71.6

UR-61b-plag-T19 49.5 31.5 0.57 14.6 3.13 0.10 n.d. 99.6 71.6
UR-61b-plag-T15 50.3 30.5 0.55 14.4 3.12 0.07 n.d. 99.1 71.5
UR-61b-plag-T27 50.0 31.3 0.59 14.5 3.18 0.04 n.d. 99.8 71.5
UR-61b-plag-T22 51.2 28.7 1.44 13.8 2.78 0.41 n.d. 99.2 71.4
UR-61b-plag-T27 49.8 31.1 0.59 14.3 3.11 0.08 n.d. 99.1 71.3
UR-61b-plag-T24 50.1 30.8 0.53 14.4 3.17 0.06 n.d. 99.1 71.3
UR-61b-plag-T19 50.2 30.7 0.61 14.6 3.18 0.11 0.06 99.6 71.2
UR-61b-plag-T3 49.7 30.5 0.61 14.8 3.24 0.08 n.d. 99.0 71.2

UR-61b-plag-T16 49.9 30.8 0.62 14.6 3.18 0.15 n.d. 99.4 71.2
UR-61b-plag-T6 50.2 30.4 0.62 14.4 3.18 0.10 0.06 99.1 71.1

UR-61b-plag-T20 50.3 31.3 0.65 14.0 3.10 0.09 0.05 99.6 70.9
UR-61b-plag-T4 49.9 31.2 0.81 14.3 3.18 0.10 n.d. 99.6 70.9

UR-61b-plag-T20 50.4 30.7 0.60 14.6 3.27 0.10 n.d. 99.8 70.7
UR-61b-plag-T13 50.0 30.8 0.61 14.4 3.25 0.07 n.d. 99.1 70.7
UR-61b-plag-T5 49.7 30.6 0.62 14.6 3.30 0.10 0.06 99.2 70.5

UR-61b-plag-T15 50.0 30.7 0.62 14.2 3.23 0.08 n.d. 99.1 70.5
UR-61b-plag-T3 49.8 30.8 0.73 14.3 3.23 0.11 0.07 99.2 70.5
UR-61b-plag-T8 50.0 31.0 0.53 14.2 3.24 0.10 n.d. 99.2 70.4
UR-61b-plag-T5 50.0 30.7 0.58 14.4 3.28 0.11 n.d. 99.1 70.4

UR-61b-plag-T19 49.9 31.2 0.52 14.3 3.27 0.11 n.d. 99.4 70.4
UR-61b-plag-T18 50.5 31.0 0.63 14.5 3.31 0.09 n.d. 100.2 70.4
UR-61b-plag-T27 50.4 30.8 0.56 14.2 3.24 0.12 n.d. 99.6 70.3
UR-61b-plag-T6 50.3 30.8 0.57 14.5 3.31 0.12 0.07 99.9 70.3
UR-61b-plag-T3 50.4 30.7 0.58 14.3 3.27 0.11 n.d. 99.4 70.3
UR-61b-plag-T9 50.9 31.2 0.58 14.1 3.24 0.10 n.d. 100.2 70.2
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-61b-plag-T8 49.9 30.7 0.55 14.6 3.36 0.11 n.d. 99.3 70.1

UR-61b-plag-T18 50.2 30.8 0.62 14.2 3.27 0.13 n.d. 99.4 70.1
UR-61b-plag-T18 49.9 30.6 0.54 14.3 3.28 0.13 n.d. 99.0 70.1
UR-61b-plag-T12 50.1 30.9 0.57 14.2 3.30 0.08 n.d. 99.2 70.0
UR-61b-plag-T15 50.0 30.5 0.63 14.4 3.32 0.12 n.d. 99.1 70.0
UR-61b-plag-T24 50.0 30.8 0.58 14.1 3.32 0.09 n.d. 99.1 69.9
UR-61b-plag-T14 50.5 31.1 0.56 14.0 3.30 0.07 n.d. 99.5 69.7
UR-61b-plag-T13 50.3 30.9 0.57 14.1 3.28 0.14 n.d. 99.4 69.7
UR-61b-plag-T24 50.7 30.2 0.58 14.2 3.34 0.09 n.d. 99.2 69.7

UR-61b-plag-T3-redo 51.0 30.9 0.57 14.0 3.31 0.11 n.d. 100.0 69.7
UR-61b-plag-T4 50.5 30.3 0.68 14.3 3.39 0.10 n.d. 99.5 69.6
UR-61b-plag-T3 50.6 31.1 0.61 14.1 3.34 0.10 n.d. 100.0 69.6

UR-61b-plag-T23 50.5 30.3 0.62 14.0 3.32 0.10 n.d. 99.0 69.5
UR-61b-plag-T7 50.4 30.4 0.46 14.2 3.37 0.15 n.d. 99.2 69.4

UR-61b-plag-T27 51.3 30.2 0.67 13.6 3.27 0.08 n.d. 99.2 69.4
UR-61b-plag-T8 50.3 30.7 0.63 14.2 3.39 0.13 n.d. 99.4 69.3

UR-61b-plag-T14 50.7 30.6 0.54 14.3 3.46 0.07 n.d. 99.8 69.3
UR-61b-plag-T21 50.5 30.5 0.55 14.0 3.34 0.13 n.d. 99.1 69.3
UR-61b-plag-T18 50.5 30.5 0.60 13.9 3.36 0.07 n.d. 99.0 69.2
UR-61b-plag-T23 50.5 30.2 0.42 14.3 3.44 0.12 n.d. 99.2 69.2
UR-61b-plag-T13 50.4 30.5 0.48 14.1 3.45 0.07 n.d. 99.3 69.1
UR-61b-plag-T12 50.8 30.5 0.61 13.6 3.35 0.07 0.05 99.2 68.9
UR-61b-plag-T5 50.3 30.6 0.44 14.1 3.44 0.12 n.d. 99.1 68.8
UR-61b-plag-T2 51.1 30.7 0.66 14.1 3.44 0.15 n.d. 100.4 68.8

UR-61b-plag-T12 50.8 30.6 0.60 13.9 3.41 0.10 n.d. 99.5 68.7
UR-61b-plag-T12 50.8 30.1 0.47 14.0 3.46 0.12 n.d. 99.1 68.6
UR-61b-plag-T18 50.4 29.9 0.58 14.4 3.58 0.09 n.d. 99.1 68.6
UR-61b-plag-T10 50.3 30.5 0.59 14.0 3.48 0.10 n.d. 99.1 68.6
UR-61b-plag-T7 50.8 29.9 0.49 14.1 3.53 0.09 n.d. 99.0 68.4

UR-61b-plag-T12 51.2 30.2 0.56 13.8 3.45 0.12 n.d. 99.6 68.4
UR-61b-plag-T15 50.8 30.3 0.64 13.8 3.47 0.07 n.d. 99.2 68.4
UR-61b-plag-T16 50.3 30.5 0.58 14.0 3.52 0.10 0.07 99.2 68.3

UR-61b-plag-T3-redo 50.6 30.7 0.69 13.7 3.44 0.11 n.d. 99.5 68.2
UR-61b-plag-T14 50.5 30.2 0.50 14.0 3.52 0.14 n.d. 99.0 68.2
UR-61b-plag-T8 50.6 30.4 0.67 13.7 3.57 0.12 0.06 99.3 67.5

UR-61b-plag-T15 51.2 30.0 0.59 13.5 3.54 0.07 n.d. 99.1 67.5
UR-61b-plag-T1 51.2 30.2 0.69 13.5 3.54 0.12 n.d. 99.5 67.4

UR-61b-plag-T18 50.7 30.6 0.65 13.8 3.62 0.09 n.d. 99.6 67.4
UR-61b-plag-T15 51.1 30.4 0.56 13.5 3.56 0.13 n.d. 99.4 67.2
UR-61b-plag-T8 51.2 30.1 0.83 13.6 3.61 0.11 n.d. 99.6 67.1
UR-61b-plag-T9 51.7 30.1 0.66 13.5 3.67 0.10 0.07 100.0 66.6

UR-61b-plag-T26 51.1 30.0 0.58 13.6 3.71 0.10 n.d. 99.3 66.6
UR-61b-plag-T21 51.2 30.4 0.55 13.2 3.60 0.13 n.d. 99.3 66.5
UR-61b-plag-T5 51.5 30.1 0.72 13.4 3.67 0.12 n.d. 99.7 66.3

UR-61b-plag-T25 51.4 30.0 0.76 13.3 3.68 0.10 n.d. 99.6 66.3
UR-61b-plag-T26 51.6 30.0 0.57 13.4 3.70 0.12 0.05 99.6 66.2
UR-61b-plag-T24 51.4 30.2 0.57 13.6 3.75 0.15 n.d. 99.9 66.2
UR-61b-plag-T7 51.2 29.5 0.71 13.6 3.76 0.11 n.d. 99.0 66.2

UR-61b-plag-T10 51.3 30.0 0.82 13.4 3.72 0.12 n.d. 99.4 66.1
UR-61b-plag-T23 51.2 30.0 0.66 13.5 3.77 0.10 n.d. 99.4 66.1
UR-61b-plag-T5 51.3 30.1 0.67 13.5 3.79 0.08 n.d. 99.5 66.0

UR-61b-plag-T15 51.1 30.2 0.78 13.4 3.71 0.18 n.d. 99.6 66.0
UR-61b-plag-T8 51.3 29.9 0.58 13.2 3.71 0.12 n.d. 99.1 65.9
UR-61b-plag-T2 51.6 30.1 0.69 13.3 3.81 0.07 n.d. 99.5 65.5

UR-61b-plag-T12 51.1 29.8 0.69 13.4 3.80 0.16 0.10 99.1 65.4
UR-61b-plag-T2 51.3 29.9 0.68 13.3 3.85 0.14 n.d. 99.3 65.1

UR-61b-plag-T25 51.7 29.1 0.69 13.4 3.89 0.17 n.d. 99.2 65.0
UR-61b-plag-T20 52.3 29.3 0.75 13.1 3.87 0.11 n.d. 99.7 64.7
UR-61b-plag-T23 51.6 29.8 0.76 13.2 3.87 0.14 0.06 99.6 64.7
UR-61b-plag-T8 51.9 29.9 0.63 13.2 3.90 0.13 n.d. 99.8 64.7
UR-61b-plag-T2 52.2 29.6 0.62 13.3 3.95 0.12 n.d. 99.9 64.6

UR-61b-plag-T16 52.1 29.2 0.64 13.0 3.89 0.11 n.d. 99.3 64.4
UR-61b-plag-T25 51.7 29.3 0.68 13.1 3.94 0.11 0.05 99.2 64.4
UR-61b-plag-T18 51.6 29.7 0.73 13.1 3.95 0.11 0.06 99.4 64.4
UR-61b-plag-T16 51.6 29.6 0.75 13.1 3.92 0.14 n.d. 99.4 64.3
UR-61b-plag-T25 51.6 29.6 0.86 13.0 3.90 0.12 0.05 99.2 64.3
UR-61b-plag-T26 51.9 29.9 0.73 13.1 3.92 0.17 n.d. 99.9 64.3
UR-61b-plag-T21 51.7 29.9 0.62 13.1 3.96 0.13 n.d. 99.6 64.2
UR-61b-plag-T5 52.2 29.6 0.70 13.1 3.93 0.14 n.d. 99.6 64.2

UR-61b-plag-T21-last5 52.0 29.7 0.72 12.8 3.90 0.14 0.07 99.6 64.0
UR-61b-plag-T21 51.7 29.9 0.73 12.9 3.96 0.17 n.d. 99.5 63.7
UR-61b-plag-T2 51.7 29.6 0.64 13.2 4.05 0.15 n.d. 99.5 63.7
UR-61b-plag-T2 51.9 29.5 0.66 12.9 3.97 0.17 n.d. 99.3 63.6
UR-61b-plag-T11 51.4 29.8 0.70 13.0 4.01 0.16 n.d. 99.2 63.5
UR-61b-plag-T2 52.0 29.4 0.63 12.8 4.03 0.09 0.10 99.1 63.4
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Comment SiO2 Al2O3 FeO CaO Na2O K2O BaO Total An#
UR-61b-plag-T27 52.0 29.2 0.81 12.9 4.04 0.15 n.d. 99.3 63.3
UR-61b-plag-T22 52.3 29.5 0.71 12.9 4.00 0.20 0.05 99.8 63.2
UR-61b-plag-T2 52.2 29.4 0.60 12.7 4.00 0.12 n.d. 99.2 63.2

UR-61b-plag-T21 52.2 29.6 0.80 12.6 4.02 0.10 n.d. 99.4 63.0
UR-61b-plag-T1 52.2 29.2 0.83 12.8 4.01 0.22 n.d. 99.4 63.0
UR-61b-plag-T1 51.9 26.0 2.65 11.1 3.55 0.17 n.d. 100.1 62.7
UR-61b-plag-T2 52.5 29.0 0.62 13.0 4.16 0.16 n.d. 99.6 62.7

UR-61b-plag-T21-last5 52.8 29.0 0.74 13.0 4.21 0.16 n.d. 100.1 62.6
UR-61b-plag-T1 53.0 29.5 0.80 12.6 4.18 0.16 0.08 100.6 61.9
UR-61b-plag-T1 52.7 28.9 0.82 12.5 4.14 0.17 0.05 99.4 61.9

UR-61b-plag-T24 52.8 28.7 0.68 12.7 4.27 0.13 n.d. 99.4 61.7
UR-61b-plag-T24 52.4 28.9 0.82 12.6 4.25 0.15 n.d. 99.3 61.6
UR-61b-plag-T8 53.1 28.7 0.86 12.3 4.27 0.21 n.d. 99.7 60.7

UR-61b-plag-T3-redo 52.4 28.7 0.90 12.4 4.36 0.15 n.d. 99.2 60.6
UR-61b-plag-T24 52.9 29.0 0.83 12.1 4.22 0.19 n.d. 99.5 60.6
UR-61b-plag-T1 53.6 29.5 0.87 12.3 4.28 0.20 n.d. 100.9 60.6
UR-61b-plag-T1 53.1 29.2 0.99 12.4 4.35 0.20 n.d. 100.6 60.5

UR-61b-plag-T12 53.1 28.9 0.89 12.1 4.27 0.23 n.d. 99.7 60.2
UR-61b-plag-T13 52.8 29.1 0.65 12.5 4.42 0.20 n.d. 99.8 60.2
UR-61b-plag-T20 52.7 28.7 0.87 12.1 4.35 0.16 n.d. 99.1 60.0
UR-61b-plag-T22 52.6 28.9 0.91 12.1 4.32 0.25 n.d. 99.3 59.9
UR-61b-plag-T14 52.6 28.5 0.89 12.2 4.45 0.17 n.d. 99.0 59.6
UR-61b-plag-T6 53.3 29.0 0.86 12.1 4.42 0.23 n.d. 100.0 59.5

UR-61b-plag-T23 52.9 28.7 0.83 11.9 4.38 0.21 n.d. 99.1 59.3
UR-61b-plag-T23 53.0 28.6 0.95 11.9 4.39 0.23 n.d. 99.2 59.2
UR-61b-plag-T1 52.8 28.6 1.05 12.0 4.43 0.28 0.12 99.7 58.9
UR-61b-plag-T2 52.7 28.6 0.76 12.1 4.50 0.28 n.d. 99.1 58.7

UR-61b-plag-T22 52.7 29.0 0.89 11.7 4.43 0.20 n.d. 99.1 58.7
UR-61b-plag-T7 53.0 28.1 0.97 12.0 4.51 0.23 n.d. 99.0 58.7

UR-61b-plag-T27 53.2 28.4 0.92 12.1 4.58 0.22 0.07 99.6 58.6
UR-61b-plag-T16 53.5 28.5 0.69 11.9 4.52 0.21 0.08 99.5 58.5
UR-61b-plag-T1 53.9 28.4 0.98 11.8 4.51 0.20 0.07 100.0 58.3

UR-61b-plag-T10 53.1 28.7 0.87 11.8 4.58 0.15 n.d. 99.4 58.3
UR-61b-plag-T25 52.9 28.5 0.93 12.1 4.66 0.20 n.d. 99.5 58.2
UR-61b-plag-T5 53.0 28.4 0.95 12.0 4.63 0.25 n.d. 99.3 57.9

UR-61b-plag-T12 54.0 28.4 0.85 11.9 4.68 0.18 0.05 100.3 57.9
UR-61b-plag-T25 53.9 28.6 0.78 11.8 4.66 0.13 n.d. 100.1 57.8

UR-61b-plag-T3-redo 53.9 27.7 0.80 11.7 4.51 0.38 0.07 99.3 57.7
UR-61b-plag-T24 53.4 28.2 0.93 11.8 4.66 0.23 n.d. 99.4 57.6
UR-61b-plag-T21 53.1 28.2 0.95 11.8 4.70 0.21 n.d. 99.1 57.5
UR-61b-plag-T6 53.2 28.5 0.86 11.5 4.60 0.19 n.d. 99.2 57.4

UR-61b-plag-T21-last5 52.9 28.0 1.00 11.8 4.71 0.25 0.08 99.0 57.2
UR-61b-plag-T1 53.3 28.1 0.87 11.6 4.66 0.21 n.d. 99.0 57.1

UR-61b-plag-T14 55.0 27.3 0.92 11.1 4.59 0.32 n.d. 99.7 56.2
UR-61b-plag-T17 53.9 27.9 0.93 11.4 4.82 0.23 n.d. 99.5 55.9
UR-61b-plag-T17 53.6 28.0 1.01 11.4 4.78 0.31 n.d. 99.2 55.9
UR-61b-plag-T5 53.4 28.1 0.81 11.5 4.92 0.19 n.d. 99.1 55.8

UR-61b-plag-T19 54.0 28.0 1.02 11.2 4.87 0.20 0.08 99.5 55.3
UR-61b-plag-T15 53.8 28.2 1.03 11.0 4.93 0.26 0.05 99.4 54.4
UR-61b-plag-T1 54.3 27.8 1.08 10.6 4.74 0.32 n.d. 99.2 54.3
UR-61b-plag-T7 54.5 27.4 1.17 10.9 5.06 0.31 n.d. 99.7 53.4
UR-61b-plag-T9 56.1 26.3 1.13 10.8 4.98 0.48 n.d. 100.2 53.1

UR-61b-plag-T24 55.6 27.0 0.85 10.3 5.36 0.33 n.d. 99.7 50.5
UR-61b-plag-T2 55.9 27.3 1.03 10.3 5.75 0.33 n.d. 100.9 48.9

383



 

Figure A8 Histograms of the An# for plagioclase phenocryst in UR-60 and UR-
61.  
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Figure A9 The MELTS software (Ghiroso and Sack, 1995; Asimow et al, 2001) 
was used to calculate the olivine liquidus temperature at 1 bar at two fO2 
conditions (ΔQFM = +1 and +2, which is approximately equal to ΔNNO = +0.2 
and + 1.2) for the whole-rock compositions in Table II-6. For the 14 samples 
that have olivine as their liquidus phase according to MELTS, the liquidus 
temperature calculated from MELTS matches the results from the Mg -
thermometer in this study with an average deviation of 20 and 13 °C, 
respectively, for the ΔQFM = +1 and +2 runs. This close match in temperature 
is within the ± 1-sigma error of the Mg-thermometer calibration (±26˚C, Table II-
3 in text). In addition, the composition of the most Mg-rich olivine analyzed in 
each sample (Table II-6) closely matches (within <1 % Fo content) the liquidus 
olivine composition predicted by MELTS. 
These results support the following conclusions: (1) the whole-rock 
compositions in Table II-6 closely approximate liquid compositions, (2) these 
liquids had ΔNNO values between ~0 and +1.2 (as calculated from olivine KD 
and shown in Table II-6), and (3) the most Mg-rich olivine in each sample 
closely approximates the first olivine to crystalize from each liquid.  
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 Appendix N The MELTS software (Ghiroso and Sack, 1995; Asimow et al, 2001) was used to calculate the 
olivine liquidus temperature at 1 bar at two fO2 conditions (∆QFM = +1 and +2, which is approximately equal to 
∆NNO = +0.2 and + 1.2) for the whole-rock compositions in Table 6.  For the 14 samples that have olivine as 
their liquidus phase according to MELTS, the liquidus temperature calculated from MELTS matches the results 
from the Mg -thermometer in this study with an average deviation of 20 and 13 °C, respectively, for the ∆QFM = 
+1 and +2 runs.  This close match in temperature is within the ± 1-sigma error of the Mg-thermometer calibration 
(±26˚C, Table 3 in text).  In addition, the composition of the most Mg-rich olivine analyzed in each sample (Table 
6) closely matches (within <1 % Fo content) the liquidus olivine composition predicted by MELTS.

These results support the following conclusions: (1) the whole-rock compositions in Table 6 closely approximate 
liquid compositions, (2) these liquids had ∆NNO values between ~0 and +1.2 (as calculated from olivine KD and 
shown in Table 6), and (3) the most Mg-rich olivine in each sample closely approximates the first olivine to 
crystallize from each liquid.  
.

±26˚C ±26˚C

±1% Fo ±1% Fo

Figure caption: (a) Plot of the olivine liquidus temperature calculated by MELTS (at ∆QFM = +1) vs. the 
temperature calculated with the Mg-thermometer in this study (Table 3) for whole-rock samples from the Mexican 
volcanic arc (Table 6).  Solid line is the 1:1 correspondence and dashed lines are ± 26°C (1-sigma error of 
Mg-thermometer).  (b) Same as (a) but MELTS run at ∆QFM = +2.   (c) Plot of the olivine liquidus composition (Fo#) 
calculated by MELTS (at ∆QFM = +1) vs. the most Mg-rich olivine analyzed in each sample (Table 6).  Solid line is 
the 1:1 correspondence and dashed lines are ± 1 % Fo.  (d) Same as (c) but MELTS run at ∆QFM = +2.     
.

(a) (b)

(d)(c)
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Appendix B 

 Table B1 Standards employed for electron microprobe analyses of glass 
 

Element Standard 
name Mineral name of the standard 

Fe  FESI  Bohlen Ferrosilite 
Na, Al  JADE JD-1 Jadeite 

Mn  BHRH Broken Hill Rhodonite 
Si VGBS Smithsonian Indian Ocean basaltic glass 
Ca  WOLL Wollastonite 
K GKFS St. Gothard Adularia 

Na  ALBA Amelia Albite 
Mg, Ti GEIK Geikielite 

P BACL Alforsite (Ba-Cl apatite) 
   

Note: all mineral standards are from University of Michigan collection.  
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Table B2 Olivine crystal compositions for each experiments
Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#

UR-46-20-1-1-olivD1-1 47.11 0.06 40.45 0.21 0.06 0.22 11.13 0.47 99.7 88.3
UR-46-20-1-1-olivD1-2 47.14 0.07 40.56 0.20 0.06 0.18 11.10 0.48 99.8 88.3
UR-46-20-1-1-olivD1-3 46.80 0.07 40.23 0.21 0.06 0.14 11.03 0.50 99.0 88.3
UR-46-20-1-1-olivD1-4 46.52 0.07 40.43 0.20 0.06 0.14 11.06 0.50 99.0 88.2
UR-46-20-1-2-olivD1-1 46.99 0.14 40.70 0.24 0.06 0.16 10.94 0.40 99.6 88.4
UR-46-20-1-2-olivD1-2 46.85 0.10 40.36 0.27 0.07 0.15 11.04 0.41 99.2 88.3
UR-46-20-1-2-olivD1-3 46.91 0.15 40.53 0.25 0.07 0.19 10.84 0.38 99.3 88.5

average 46.90 0.09 40.47 0.23 0.06 0.17 11.02 0.45 99.39 88.36
stdandard deviation 0.21 0.04 0.15 0.03 0.00 0.03 0.10 0.05 0.32 0.10

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-22-1-olivA1-1 46.82 0.11 41.27 0.24 0.07 0.13 11.09 0.49 100.2 88.3
UR-46-22-1-olivA1-2 47.06 0.09 40.96 0.25 0.06 0.17 11.04 0.48 100.1 88.4
UR-46-22-1-olivA2-1 46.51 0.06 41.30 0.20 0.05 0.16 11.09 0.58 100.0 88.2
UR-46-22-1-olivA2-2 46.16 0.10 41.01 0.20 0.07 0.18 11.15 0.55 99.4 88.1
UR-46-22-1-olivA2-3 47.17 0.07 41.47 0.20 0.06 0.20 10.60 0.65 100.4 88.8
UR-46-22-2-olivB1-1 46.49 0.08 41.48 0.25 0.07 0.15 10.89 0.39 99.8 88.4

average 46.70 0.09 41.25 0.22 0.06 0.17 10.98 0.52 99.99 88.35
stdandard deviation 0.38 0.02 0.22 0.03 0.01 0.03 0.20 0.09 0.34 0.25

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-21-1-olivB1-1 47.12 0.11 40.76 0.21 0.08 0.18 11.23 0.40 100.1 88.2
UR-46-21-1-olivB2-3 47.37 0.11 41.21 0.20 0.07 0.20 11.12 0.42 100.7 88.4
UR-46-21-1-olivB2-4 47.04 0.08 40.85 0.23 0.06 0.18 11.29 0.41 100.1 88.1
UR-46-21-1-olivC1-1 46.33 0.09 40.66 0.21 0.05 0.16 11.53 0.48 99.5 87.7
UR-46-21-2-olivB1-1 46.39 0.06 40.34 0.26 0.03 0.15 11.41 0.51 99.1 87.9
UR-46-21-2-olivC1-2 46.75 0.06 41.61 0.21 0.05 0.20 11.53 0.56 101.0 87.8
UR-46-21-2-olivD1-1 46.49 0.09 40.95 0.21 0.05 0.18 11.50 0.54 100.0 87.8
UR-46-21-2-olivD1-3 46.55 0.06 40.66 0.21 0.04 0.14 11.67 0.54 99.9 87.7
UR-46-21-2-olivD1-4 46.11 0.09 40.73 0.23 0.06 0.13 11.53 0.43 99.3 87.7
UR-46-21-2-olivD1-5 46.91 0.09 40.55 0.23 0.05 0.16 11.91 0.46 100.4 87.5

average 46.71 0.08 40.83 0.22 0.05 0.17 11.47 0.47 100.01 87.89
stdandard deviation 0.40 0.02 0.36 0.02 0.02 0.02 0.23 0.06 0.58 0.26

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-21-1-1-olivA2-1 46.31 0.06 40.48 0.21 0.07 0.14 11.86 0.41 99.5 87.4
UR-46-21-1-1-olivA2-2 46.41 0.10 40.34 0.22 0.07 0.16 11.94 0.43 99.7 87.4
UR-46-21-1-1-olivA2-4 46.58 0.08 40.52 0.21 0.06 0.16 11.78 0.44 99.8 87.6
UR-46-21-1-1-olivA2-5 45.88 0.11 40.50 0.21 0.07 0.19 11.77 0.39 99.1 87.4
UR-46-21-1-1-olivA2-6 46.54 0.07 40.59 0.22 0.07 0.13 12.03 0.42 100.1 87.3
UR-46-21-1-1-olivB1-1 45.68 0.08 40.48 0.21 0.07 0.25 11.99 0.39 99.2 87.2
UR-46-21-1-1-olivB1-2 46.26 0.07 40.62 0.21 0.06 0.17 11.92 0.41 99.7 87.4
UR-46-21-1-1-olivB1-3 45.91 0.06 40.69 0.22 0.05 0.16 11.86 0.37 99.3 87.3
UR-46-21-1-1-olivB1-4 46.78 0.09 41.09 0.22 0.06 0.20 11.64 0.43 100.5 87.7
UR-46-21-1-1-olivF1-1 46.67 0.05 40.88 0.20 0.06 0.17 11.91 0.40 100.3 87.5
UR-46-21-1-1-olivF1-2 47.15 0.07 41.04 0.20 0.06 0.18 11.76 0.43 100.9 87.7
UR-46-21-1-1-olivF1-3 46.61 0.10 40.87 0.21 0.07 0.23 11.93 0.41 100.4 87.4
UR-46-21-1-1-olivF1-4 46.80 0.10 41.06 0.20 0.08 0.15 11.60 0.43 100.4 87.8
UR-46-21-1-1-olivF1-5 47.08 0.10 41.06 0.20 0.08 0.18 11.60 0.51 100.8 87.9
UR-46-21-1-1-olivF2-1 46.76 0.06 41.19 0.21 0.05 0.21 12.06 0.43 101.0 87.4
UR-46-21-1-1-olivF2-2 46.58 0.04 40.73 0.19 0.06 0.15 11.73 0.46 99.9 87.6
UR-46-21-1-1-olivF2-3 46.72 0.10 40.79 0.21 0.09 0.19 11.85 0.47 100.4 87.5
UR-46-21-1-1-olivF2-4 46.94 0.06 40.62 0.20 0.06 0.20 11.99 0.41 100.5 87.5
UR-46-21-1-1-olivF2-5 46.65 0.07 40.44 0.21 0.06 0.19 11.92 0.38 99.9 87.5
UR-46-21-1-1-olivF2-6 46.55 0.07 41.02 0.20 0.06 0.18 12.12 0.39 100.6 87.3
UR-46-21-1-1-olivG1-1 45.99 0.07 41.26 0.22 0.06 0.13 12.09 0.39 100.2 87.1
UR-46-21-1-1-olivG1-2 46.02 0.08 41.12 0.21 0.07 0.17 11.94 0.40 100.0 87.3
UR-46-21-1-1-olivG1-3 46.42 0.12 41.24 0.20 0.07 0.20 11.56 0.49 100.3 87.7
UR-46-21-1-1-olivG1-4 46.13 0.07 40.83 0.21 0.05 0.20 12.03 0.42 99.9 87.2
UR-46-21-1-1-olivG1-5 45.66 0.09 41.13 0.22 0.05 0.15 12.03 0.43 99.8 87.1
UR-46-21-1-2-olivA1-1 45.85 0.07 40.62 0.21 0.05 0.14 12.14 0.44 99.5 87.1
UR-46-21-1-2-olivA1-2 46.04 0.05 40.40 0.21 0.05 0.25 12.14 0.41 99.6 87.1
UR-46-21-1-2-olivA1-3 46.34 0.06 40.66 0.22 0.05 0.19 12.11 0.45 100.1 87.2
UR-46-21-1-2-olivA1-4 46.43 0.05 40.85 0.23 0.04 0.18 12.17 0.42 100.4 87.2
UR-46-21-1-2-olivA1-5 46.49 0.05 41.18 0.22 0.04 0.24 12.18 0.41 100.8 87.2
UR-46-21-1-2-olivA1-6 46.28 0.09 41.04 0.18 0.06 0.15 11.82 0.53 100.1 87.5
UR-46-21-1-2-olivA1-7 46.39 0.07 40.82 0.21 0.06 0.14 12.01 0.45 100.1 87.3
UR-46-21-1-2-olivB1-1 46.69 0.07 40.77 0.21 0.06 0.17 11.84 0.46 100.3 87.5
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UR-46-21-1-2-olivB1-2 46.34 0.13 40.80 0.22 0.11 0.17 11.91 0.56 100.2 87.4
UR-46-21-1-2-olivB1-3 46.09 0.08 40.87 0.22 0.05 0.14 12.03 0.49 100.0 87.2
UR-46-21-1-2-olivB1-4 46.28 0.09 41.00 0.22 0.06 0.22 11.88 0.50 100.2 87.4
UR-46-21-1-2-olivB1-5 45.52 0.05 40.31 0.22 0.05 0.23 12.15 0.47 99.0 87.0
UR-46-21-1-2-olivB1-6 46.44 0.09 40.00 0.22 0.07 0.14 12.06 0.42 99.4 87.3
UR-46-21-1-2-olivB1-7 45.84 0.08 40.25 0.21 0.06 0.17 12.03 0.46 99.1 87.2
UR-46-21-1-2-olivC1-1 46.73 0.04 41.10 0.19 0.04 0.15 11.44 0.38 100.1 87.9
UR-46-21-1-2-olivC1-2 46.56 0.04 40.98 0.21 0.03 0.20 11.81 0.37 100.2 87.5
UR-46-21-1-2-olivC1-3 46.29 0.34 40.92 0.21 0.05 0.15 11.87 0.37 100.2 87.4
UR-46-21-1-2-olivC1-4 46.22 0.04 41.21 0.23 0.04 0.16 11.99 0.35 100.2 87.3
UR-46-21-1-2-olivC1-5 46.50 0.06 41.14 0.20 0.05 0.23 11.76 0.39 100.3 87.6

average 46.37 0.08 40.81 0.21 0.06 0.18 11.91 0.43 100.05 87.40
stdandard deviation 0.37 0.05 0.31 0.01 0.01 0.03 0.18 0.04 0.49 0.22

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-PC10-oliv3 49.92 0.05 41.69 0.17 0.02 0.20 7.33 0.66 100.1 92.4
UR-46-PC10-oliv4 50.03 0.05 41.06 0.17 0.03 0.18 7.92 0.48 99.9 91.8
UR-46-PC10-oliv5 49.37 0.05 41.72 0.19 0.01 0.17 7.77 0.49 99.8 91.9
UR-46-PC10-oliv6 49.29 0.03 41.80 0.19 0.01 0.18 7.63 0.53 99.7 92.0
UR-46-PC10-oliv7 49.81 0.04 42.19 0.17 0.02 0.17 7.74 0.55 100.7 92.0
UR-46-PC10-oliv8 49.39 0.06 41.40 0.16 0.03 0.19 7.73 0.54 99.5 91.9
UR-46-PC10-oliv9 48.94 0.05 41.35 0.18 0.02 0.13 7.82 0.51 99.0 91.8

UR-46-PC10-oliv10 49.60 0.08 41.80 0.20 0.02 0.19 7.82 0.55 100.3 91.9
UR-46-PC10-oliv11 49.62 0.05 42.72 0.19 0.01 0.15 7.70 0.52 101.0 92.0
UR-46-PC10-oliv12 48.98 0.06 41.67 0.20 0.02 0.18 7.79 0.57 99.5 91.8
UR-46-PC10-oliv13 48.33 0.48 40.97 0.19 0.40 0.10 9.06 0.55 100.1 90.5
UR-46-PC10-oliv14 49.36 0.06 41.52 0.18 0.00 0.14 7.74 0.55 99.6 91.9
UR-46-PC10-oliv15 49.65 0.05 41.92 0.18 0.01 0.13 7.75 0.50 100.2 91.9
UR-46-PC10-oliv16 49.81 0.05 42.56 0.17 0.01 0.26 7.67 0.52 101.1 92.0

average 49.44 0.08 41.74 0.18 0.04 0.17 7.82 0.54 100.01 91.85
stdandard deviation 0.46 0.11 0.50 0.01 0.10 0.04 0.38 0.05 0.59 0.42

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-PC12-oliv11 47.96 0.24 41.72 0.22 0.07 0.15 9.16 0.63 100.1 90.3

UR-46-PC12-oliv6redo 48.20 0.04 41.51 0.18 0.02 0.16 8.73 0.65 99.5 90.8
UR-46-PC12-oliv8redo 48.13 0.06 41.33 0.19 0.02 0.18 8.88 0.66 99.4 90.6

UR-46-PC12-oliv12 48.15 0.05 40.82 0.20 0.01 0.18 8.73 0.63 98.8 90.8
UR-46-PC12-oliv13 48.45 0.05 41.20 0.18 0.01 0.17 8.74 0.63 99.4 90.8

average 48.18 0.09 41.32 0.19 0.03 0.17 8.85 0.64 99.46 90.66
stdandard deviation 0.18 0.08 0.34 0.02 0.02 0.01 0.19 0.02 0.49 0.20

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-PC13-oliv1-1 46.45 0.03 41.66 0.17 0.02 0.17 11.34 0.37 100.2 88.0
UR-46-PC13-oliv1-2 46.27 0.04 41.09 0.16 0.02 0.19 11.27 0.37 99.4 88.0
UR-46-PC13-oliv1-3 46.58 0.04 40.98 0.16 0.03 0.22 11.25 0.40 99.7 88.1
UR-46-PC13-oliv1-4 46.53 0.05 40.87 0.16 0.03 0.17 11.30 0.35 99.5 88.0
UR-46-PC13-oliv1-5 46.29 0.06 41.11 0.16 0.03 0.21 11.27 0.35 99.5 88.0
UR-46-PC13-oliv2-1 46.27 0.04 40.94 0.17 0.02 0.16 11.32 0.34 99.3 87.9
UR-46-PC13-oliv2-2 46.34 0.05 41.21 0.17 0.03 0.23 11.12 0.39 99.5 88.1
UR-46-PC13-oliv2-3 46.79 0.03 41.47 0.17 0.01 0.21 11.25 0.38 100.3 88.1
UR-46-PC13-oliv2-4 46.67 0.04 41.36 0.17 0.02 0.19 11.21 0.37 100.0 88.1
UR-46-PC13-oliv2-5 46.39 0.06 41.41 0.17 0.03 0.21 11.33 0.35 99.9 88.0
UR-46-PC13-oliv3-1 46.76 0.04 41.26 0.16 0.05 0.14 11.08 0.38 99.9 88.3
UR-46-PC13-oliv3-2 46.50 0.05 41.47 0.17 0.02 0.18 11.12 0.38 99.9 88.2
UR-46-PC13-oliv3-3 46.26 0.04 41.23 0.17 0.02 0.23 11.42 0.35 99.7 87.8
UR-46-PC13-oliv3-4 46.25 0.04 41.26 0.17 0.03 0.14 11.35 0.34 99.6 87.9
UR-46-PC13-oliv3-5 46.62 0.04 41.42 0.15 0.03 0.16 11.25 0.38 100.1 88.1
UR-46-PC13-oliv4-1 46.48 0.04 41.52 0.16 0.02 0.13 11.34 0.34 100.0 88.0
UR-46-PC13-oliv4-2 46.56 0.05 41.33 0.15 0.03 0.17 11.09 0.40 99.8 88.2
UR-46-PC13-oliv4-3 46.76 0.12 41.36 0.17 0.01 0.18 11.26 0.34 100.2 88.1
UR-46-PC13-oliv4-4 44.88 3.33 40.49 0.23 0.02 0.14 10.82 0.36 100.3 88.1
UR-46-PC13-oliv4-5 46.23 0.02 41.22 0.17 0.01 0.15 11.36 0.36 99.5 87.9
UR-46-PC13-oliv6-1 46.61 0.05 41.31 0.16 0.03 0.16 10.72 0.40 99.4 88.6
UR-46-PC13-oliv6-2 46.92 0.04 41.39 0.18 0.02 0.17 10.74 0.41 99.9 88.6
UR-46-PC13-oliv6-3 46.59 0.04 41.61 0.16 0.02 0.19 10.72 0.39 99.7 88.6
UR-46-PC13-oliv6-4 46.67 0.06 41.30 0.16 0.04 0.15 10.77 0.42 99.6 88.5
UR-46-PC13-oliv6-5 46.74 0.04 41.18 0.19 0.02 0.19 10.76 0.39 99.5 88.6
UR-46-PC13-oliv7-1 46.56 0.05 40.87 0.17 0.02 0.18 10.68 0.39 98.9 88.6
UR-46-PC13-oliv7-2 46.85 0.04 41.23 0.15 0.03 0.17 10.75 0.42 99.6 88.6
UR-46-PC13-oliv7-3 46.90 0.05 41.24 0.18 0.03 0.18 10.71 0.42 99.7 88.6
UR-46-PC13-oliv7-4 46.84 0.04 41.45 0.15 0.03 0.12 10.68 0.39 99.7 88.7
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UR-46-PC13-oliv7-5 46.79 0.04 41.46 0.15 0.03 0.19 10.74 0.39 99.8 88.6
UR-46-PC13-oliv7-6 46.54 0.04 41.24 0.17 0.02 0.18 10.76 0.38 99.3 88.5
UR-46-PC13-oliv7-7 46.72 0.05 41.44 0.20 0.02 0.20 10.69 0.38 99.7 88.6
UR-46-PC13-oliv7-8 46.91 0.04 41.48 0.16 0.03 0.13 10.75 0.40 99.9 88.6
UR-46-PC13-oliv7-9 46.75 0.03 41.55 0.16 0.02 0.17 10.64 0.40 99.7 88.7

average 46.54 0.14 41.28 0.17 0.02 0.18 11.03 0.38 99.73 88.27
stdandard deviation 0.36 0.56 0.24 0.02 0.01 0.03 0.28 0.02 0.30 0.30

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-PC14-oliv1-1 47.19 0.05 41.18 0.15 0.08 0.16 10.50 0.66 100.0 88.9
UR-46-PC14-oliv1-2 47.43 0.06 40.58 0.16 0.08 0.18 10.27 0.70 99.5 89.2
UR-46-PC14-oliv1-3 47.47 0.05 40.72 0.15 0.05 0.16 10.35 0.67 99.6 89.1
UR-46-PC14-oliv1-4 47.11 0.04 40.93 0.15 0.04 0.15 10.77 0.57 99.8 88.6
UR-46-PC14-oliv2-1 47.00 0.06 41.17 0.16 0.05 0.11 10.69 0.54 99.8 88.7
UR-46-PC14-oliv2-2 47.30 0.04 40.82 0.16 0.04 0.24 10.92 0.53 100.0 88.5
UR-46-PC14-oliv2-3 46.81 0.04 41.30 0.14 0.05 0.13 10.52 0.58 99.6 88.8
UR-46-PC14-oliv2-4 47.44 0.06 40.83 0.16 0.08 0.20 10.41 0.57 99.7 89.0
UR-46-PC14-oliv3-1 47.29 0.04 41.16 0.18 0.02 0.14 11.00 0.50 100.3 88.5
UR-46-PC14-oliv3-2 47.21 0.04 41.04 0.17 0.03 0.22 10.93 0.53 100.2 88.5
UR-46-PC14-oliv4-1 47.05 0.05 41.44 0.17 0.03 0.23 10.53 0.54 100.0 88.8
UR-46-PC14-oliv4-2 48.01 0.07 41.69 0.14 0.06 0.19 10.05 0.64 100.8 89.5
UR-46-PC14-oliv4-3 48.25 0.05 41.80 0.16 0.03 0.14 10.23 0.58 101.2 89.4
UR-46-PC14-oliv4-4 47.51 0.04 41.37 0.15 0.02 0.15 10.62 0.57 100.4 88.9
UR-46-PC14-oliv5-1 46.82 0.04 40.50 0.16 0.02 0.17 11.02 0.51 99.2 88.3
UR-46-PC14-oliv5-2 46.61 0.06 40.42 0.15 0.03 0.17 10.75 0.53 98.7 88.5
UR-46-PC14-oliv6-1 47.58 0.04 41.18 0.16 0.05 0.16 10.17 0.62 100.0 89.3
UR-46-PC14-oliv6-2 48.25 0.04 40.44 0.16 0.03 0.19 10.43 0.58 100.1 89.2
UR-46-PC14-oliv7-1 48.15 0.04 41.90 0.15 0.03 0.17 10.61 0.62 101.7 89.0
UR-46-PC14-oliv7-2 47.69 0.04 41.09 0.17 0.02 0.19 10.93 0.56 100.7 88.6
UR-46-PC14-oliv7-3 49.01 0.04 41.32 0.15 0.05 0.19 10.18 0.69 101.6 89.6
UR-46-PC14-oliv7-4 47.61 0.05 40.27 0.13 0.04 0.17 10.24 0.68 99.2 89.2
UR-46-PC14-oliv8-1 47.90 0.03 41.06 0.17 0.06 0.17 10.73 0.53 100.7 88.8
UR-46-PC14-oliv8-2 47.57 0.06 41.05 0.15 0.07 0.18 10.58 0.59 100.2 88.9
UR-46-PC14-oliv8-3 47.70 0.06 41.07 0.16 0.03 0.19 10.49 0.62 100.3 89.0
UR-46-PC14-oliv8-4 48.08 0.04 41.04 0.15 0.04 0.17 10.46 0.60 100.6 89.1
UR-46-PC14-oliv8-5 47.41 0.06 40.87 0.17 0.03 0.14 10.82 0.58 100.1 88.7
UR-46-PC14-oliv8-6 47.57 0.04 41.34 0.20 0.02 0.17 10.97 0.52 100.8 88.5

average 47.54 0.05 41.06 0.16 0.04 0.17 10.58 0.59 100.18 88.90
stdandard deviation 0.52 0.01 0.40 0.01 0.02 0.03 0.28 0.06 0.69 0.33

Comment MgO Al2O3 SiO2 CaO Cr2O3 MnO FeO NiO Total Fo#
UR-46-PC17-oliv1 48.72 0.05 42.62 0.19 0.03 0.17 8.37 0.69 100.8 91.2
UR-46-PC17-oliv2 48.31 0.05 42.62 0.15 0.06 0.18 8.16 0.76 100.3 91.3
UR-46-PC17-oliv3 48.20 0.05 43.10 0.15 0.05 0.15 8.03 0.80 100.5 91.4
UR-46-PC17-oliv4-1 48.04 0.04 42.26 0.14 0.04 0.21 8.17 0.75 99.6 91.3
UR-46-PC17-oliv4-2 48.10 0.03 42.66 0.14 0.05 0.18 8.13 0.77 100.1 91.3
UR-46-PC17-oliv4-3 47.94 0.04 42.09 0.16 0.04 0.17 8.32 0.71 99.5 91.1
UR-46-PC17-oliv5-1 48.00 0.05 42.26 0.16 0.03 0.17 8.27 0.76 99.7 91.2
UR-46-PC17-oliv5-2 47.73 0.05 42.58 0.16 0.05 0.17 8.11 0.76 99.6 91.3
UR-46-PC17-oliv6-2 47.71 0.04 41.87 0.14 0.02 0.16 8.57 0.72 99.2 90.8
UR-46-PC17-oliv7-1 48.25 0.02 41.82 0.13 0.04 0.13 8.45 0.67 99.5 91.1
UR-46-PC17-oliv7-2 47.72 0.05 41.86 0.14 0.04 0.18 8.58 0.68 99.3 90.8
UR-46-PC17-oliv7-3 47.94 0.08 41.38 0.13 0.12 0.14 8.47 0.76 99.0 91.0
UR-46-PC17-oliv7-4 48.09 0.05 41.85 0.13 0.03 0.18 8.69 0.68 99.7 90.8
UR-46-PC17-oliv8-1 48.07 0.05 41.96 0.19 0.01 0.13 8.69 0.63 99.7 90.8
UR-46-PC17-oliv8-2 47.90 0.04 41.95 0.19 0.03 0.22 8.68 0.67 99.7 90.8
UR-46-PC17-oliv9-2 48.68 0.05 42.44 0.13 0.10 0.16 8.35 0.72 100.6 91.2
UR-46-PC17-oliv10-1 48.48 0.05 42.17 0.15 0.02 0.15 8.55 0.68 100.3 91.0
UR-46-PC17-oliv10-2 47.84 0.04 41.93 0.14 0.04 0.15 8.51 0.69 99.3 90.9
UR-46-PC17-oliv10-3 47.77 0.03 42.64 0.13 0.02 0.16 8.56 0.68 100.0 90.9
UR-46-PC17-oliv11-1 47.88 0.08 42.04 0.15 0.09 0.14 8.53 0.70 99.6 90.9
UR-46-PC17-oliv11-2 48.14 0.06 42.40 0.13 0.03 0.12 8.45 0.66 100.0 91.0
UR-46-PC17-oliv12-1 48.29 0.05 42.25 0.17 0.08 0.09 8.45 0.69 100.1 91.1
UR-46-PC17-oliv12-2 47.91 0.07 42.03 0.13 0.13 0.18 8.22 0.77 99.4 91.2
UR-46-PC17-oliv13 48.20 0.05 41.86 0.16 0.10 0.13 8.48 0.68 99.7 91.0
UR-46-PC17-oliv14-1 48.25 0.05 42.19 0.14 0.03 0.14 8.51 0.65 100.0 91.0
UR-46-PC17-oliv14-2 48.31 0.04 41.96 0.16 0.03 0.15 8.50 0.64 99.8 91.0
UR-46-PC17-oliv15-1 48.22 0.07 42.24 0.14 0.09 0.12 8.57 0.71 100.2 90.9
UR-46-PC17-oliv15-2 48.74 0.04 42.43 0.13 0.04 0.16 8.49 0.68 100.7 91.1
UR-46-PC17-oliv15-3 48.07 0.04 41.62 0.17 0.03 0.18 8.54 0.65 99.3 90.9
UR-46-PC17-oliv15-5 48.26 0.06 42.18 0.14 0.08 0.22 8.46 0.70 100.1 91.1
UR-46-PC17-oliv16 48.36 0.02 41.88 0.14 0.01 0.18 8.65 0.64 99.9 90.9
UR-46-PC17-oliv17 48.71 0.05 42.22 0.14 0.05 0.16 8.32 0.75 100.4 91.3
UR-46-PC17-oliv18-1 48.36 0.04 42.43 0.15 0.02 0.17 8.55 0.65 100.4 91.0
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UR-46-PC17-oliv19 48.29 0.04 42.61 0.14 0.02 0.20 8.32 0.70 100.3 91.2
UR-46-PC17-oliv20-1 48.20 0.04 42.52 0.13 0.04 0.18 8.03 0.76 99.9 91.5
UR-46-PC17-oliv20-2 48.09 0.04 42.53 0.16 0.03 0.17 8.20 0.79 100.0 91.3

average 48.16 0.05 42.21 0.15 0.05 0.16 8.41 0.71 99.90 91.07
stdandard deviation 0.28 0.01 0.35 0.02 0.03 0.03 0.19 0.05 0.45 0.19
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Table B3 Glass compositions in each experiments 
Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total

UR46-20-1-1-glassA1 3.27 9.44 17.39 52.05 0.11 0.58 8.87 0.75 0.14 7.60 100.2
UR46-20-1-1-glassA2 3.38 9.41 17.09 51.93 0.12 0.62 8.73 0.75 0.12 7.59 99.7
UR46-20-1-1-glassB1 3.21 9.05 17.97 52.30 0.11 0.65 8.75 0.78 0.12 7.54 100.5
UR46-20-1-1-glassB2 3.33 9.22 17.35 52.34 0.10 0.55 8.81 0.76 0.11 7.55 100.1
UR46-20-1-1-glassC1 3.36 9.40 17.56 52.13 0.12 0.64 8.76 0.77 0.13 7.62 100.5
UR46-20-1-1-glassC2 3.26 9.36 17.55 52.30 0.15 0.60 8.83 0.75 0.14 7.58 100.5
UR46-20-1-1-glassC3 3.43 9.41 17.53 52.14 0.16 0.65 8.66 0.74 0.11 7.61 100.4
UR46-20-1-1-glassD1 3.27 9.39 17.56 51.87 0.10 0.68 8.86 0.73 0.13 7.65 100.2
UR46-20-1-1-glassD2 3.26 9.35 17.49 52.34 0.11 0.58 8.68 0.78 0.12 7.65 100.4

UR46-20-1-1-glassD3 (near oliv) 3.28 9.09 17.42 51.76 0.19 0.70 8.73 0.75 0.13 7.63 99.7
UR46-20-1-1-glassD4 (near oliv) 3.21 9.13 17.61 52.19 0.17 0.57 8.78 0.75 0.14 7.63 100.2

UR46-20-1-1-glassE1 3.18 9.18 17.41 52.19 0.17 0.64 8.88 0.77 0.14 7.53 100.1
UR46-20-1-1-glassE2 3.21 9.25 17.29 52.22 0.12 0.60 8.75 0.76 0.14 7.62 100.0
UR46-20-1-1-glassF1 3.47 9.29 17.49 52.57 0.11 0.63 8.81 0.74 0.17 7.56 100.8
UR46-20-1-1-glassF2 3.17 9.36 17.39 52.01 0.18 0.59 8.71 0.76 0.13 7.56 99.8
UR46-20-1-2-glassA1 3.39 9.33 17.58 52.37 0.14 0.63 8.76 0.77 0.10 7.58 100.6
UR46-20-1-2-glassA2 3.37 9.47 17.68 51.89 0.14 0.59 8.82 0.75 0.14 7.54 100.4
UR46-20-1-2-glassB1 3.36 9.36 17.62 52.43 0.08 0.62 8.87 0.77 0.15 7.54 100.8
UR46-20-1-2-glassB2 3.45 9.44 17.94 52.23 0.19 0.60 8.72 0.75 0.13 7.55 101.0
UR46-20-1-2-glassC1 3.29 9.36 17.78 52.20 0.15 0.65 8.75 0.78 0.14 7.58 100.7
UR46-20-1-2-glassC2 3.32 9.49 17.62 52.33 0.13 0.63 8.73 0.76 0.12 7.56 100.7

UR46-20-1-2-glassD1 (near oliv) 3.39 9.08 17.65 52.25 0.13 0.61 8.76 0.76 0.14 7.55 100.3
UR46-20-1-2-glassD3 3.38 9.49 17.50 52.53 0.09 0.66 8.75 0.77 0.13 7.55 100.9
UR46-20-1-2-glassE2 3.30 9.32 17.59 52.42 0.10 0.63 8.84 0.78 0.16 7.55 100.7

average 3.31 9.32 17.54 52.21 0.13 0.62 8.77 0.76 0.13 7.58 100.38
standard deviation 0.09 0.13 0.19 0.21 0.03 0.04 0.06 0.01 0.02 0.04 0.36

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
UR-46-22-1-glassA1 (near oliv1) 3.35 9.19 17.73 52.61 0.10 0.65 8.82 0.79 0.12 7.44 100.8
UR-46-22-1-glassA2 (near oliv2) 3.46 8.85 17.91 52.76 0.15 0.62 8.79 0.75 0.13 7.40 100.8
UR-46-22-1-glassA3 (near oliv2) 3.41 8.81 17.70 52.57 0.13 0.63 8.83 0.76 0.14 7.46 100.4
UR-46-22-1-glassB1 (near oliv1) 3.25 8.77 17.28 52.26 0.09 0.64 8.86 0.78 0.13 7.48 99.5
UR-46-22-1-glassB2 (near oliv1) 3.34 8.61 17.61 52.74 0.20 0.66 8.75 0.76 0.15 7.61 100.4

UR-46-22-1-glassB3 (inside oliv1) 3.45 8.06 17.76 52.55 0.05 0.70 8.66 0.73 0.14 7.37 99.5
UR-46-22-1-glassB4 3.22 9.03 17.37 52.19 0.14 0.60 8.74 0.78 0.12 7.58 99.8
UR-46-22-1-glassB5 3.27 9.44 17.61 52.38 0.16 0.64 8.79 0.76 0.12 7.65 100.8
UR-46-22-1-glassB6 3.28 9.16 17.60 52.81 0.19 0.66 8.67 0.76 0.11 7.52 100.8
UR-46-22-1-glassB7 3.40 9.05 17.48 52.35 0.15 0.63 8.83 0.76 0.13 7.45 100.2
UR-46-22-1-glassA4 3.40 8.90 17.68 52.77 0.07 0.66 8.74 0.76 0.14 7.37 100.5
UR-46-22-1-glassA5 3.29 9.10 17.65 52.47 0.06 0.60 8.83 0.76 0.12 7.55 100.4
UR-46-22-1-glassA6 3.37 9.23 17.40 52.40 0.15 0.64 8.76 0.75 0.14 7.47 100.3
UR-46-22-1-glassA7 3.38 8.90 17.73 52.86 0.15 0.62 8.78 0.76 0.12 7.48 100.8
UR-46-22-1-glassC1 3.43 9.08 17.69 52.57 0.16 0.63 8.75 0.77 0.13 7.64 100.9
UR-46-22-1-glassC2 3.48 9.18 17.66 52.89 0.04 0.66 8.60 0.76 0.13 7.49 100.9
UR-46-22-1-glassC3 3.26 9.06 17.66 52.76 0.12 0.63 8.66 0.76 0.12 7.59 100.6
UR-46-22-1-glassC4 3.24 9.17 17.40 52.06 0.08 0.64 8.78 0.77 0.14 7.56 99.8
UR-46-22-2-glassA1 3.38 9.30 17.59 52.18 0.10 0.61 8.75 0.77 0.12 7.65 100.5
UR-46-22-2-glassA2 3.47 9.23 17.38 52.60 0.12 0.67 8.83 0.76 0.16 7.62 100.8
UR-46-22-2-glassA3 3.40 9.32 17.69 52.51 0.23 0.65 8.70 0.77 0.13 7.51 100.9
UR-46-22-2-glassA4 3.44 9.32 17.48 52.74 0.20 0.60 8.69 0.76 0.12 7.60 101.0
UR-46-22-2-glassB1 3.24 9.21 17.43 52.32 0.16 0.64 8.78 0.77 0.13 7.42 100.1
UR-46-22-2-glassB2 3.38 9.19 17.74 52.58 0.12 0.67 8.76 0.79 0.13 7.50 100.8
UR-46-22-2-glassB3 3.37 8.94 17.75 52.58 0.15 0.58 8.81 0.75 0.13 7.49 100.5

UR-46-22-2-glassB4 (near oliv1) 3.36 8.79 17.77 52.48 0.15 0.65 8.81 0.78 0.15 7.33 100.3
UR-46-22-2-glassB5 (near oliv1) 3.40 8.94 17.91 52.39 0.13 0.58 8.80 0.75 0.12 7.42 100.4

UR-46-22-2-glassB6 3.41 9.33 17.72 53.26 0.12 0.63 8.80 0.77 0.13 7.58 101.7

average 3.36 9.04 17.62 52.56 0.13 0.64 8.76 0.76 0.13 7.51 100.51
standard deviation 0.08 0.28 0.16 0.26 0.05 0.03 0.06 0.01 0.01 0.09 0.48

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
UR46-21-1-glassA1 3.47 9.23 17.50 52.31 0.14 0.63 8.77 0.76 0.11 7.57 100.5
UR46-21-1-glassA2 3.45 9.29 17.60 52.10 0.11 0.63 8.71 0.78 0.13 7.39 100.2
UR46-21-1-glassA3 3.45 9.26 17.29 51.89 0.09 0.66 8.84 0.77 0.16 7.61 100.0

UR46-21-1-glassA5 (near oliv) 3.56 8.81 18.05 52.51 0.16 0.66 8.94 0.78 0.12 7.35 100.9
UR46-21-1-glassB1 (near oliv) 3.67 8.83 17.84 52.23 0.21 0.67 8.81 0.77 0.12 7.27 100.4
UR46-21-1-glassB2 (near oliv) 4.00 7.72 18.84 53.51 0.07 0.77 8.47 0.78 0.13 6.69 101.0
UR46-21-1-glassB3 (near oliv) 3.54 8.63 18.08 52.57 0.11 0.70 8.70 0.81 0.15 7.16 100.4

UR46-21-1-glassB4 3.53 9.13 17.81 52.47 0.15 0.61 8.87 0.77 0.14 7.22 100.7
UR46-21-1-glassB5 3.44 8.94 17.46 52.45 0.12 0.63 8.84 0.80 0.15 7.29 100.1

UR46-21-1-glassC1 (near oliv) 3.42 8.58 17.99 52.96 0.21 0.64 8.81 0.78 0.12 7.45 101.0
UR46-21-1-glassC2 3.40 8.73 17.84 52.17 0.13 0.64 8.76 0.79 0.12 7.30 99.9
UR46-21-1-glassC3 3.41 9.08 17.58 51.86 0.18 0.69 8.85 0.79 0.14 7.58 100.1
UR46-21-1-glassC4 3.34 9.06 17.38 51.93 0.11 0.64 8.86 0.76 0.13 7.47 99.7
UR46-21-2-glassA1 3.50 8.91 17.77 53.08 0.19 0.68 8.51 0.76 0.15 7.18 100.7
UR46-21-2-glassA2 3.50 9.19 17.41 52.03 0.18 0.67 8.61 0.75 0.14 7.28 99.8
UR46-21-2-glassA3 3.51 8.86 17.65 52.54 0.24 0.64 8.61 0.74 0.12 7.19 100.1

UR46-21-2-glassB1 (near oliv) 3.55 8.70 17.85 51.98 0.16 0.65 8.73 0.75 0.14 7.40 99.9
UR46-21-2-glassB2 3.51 9.25 17.43 52.02 0.14 0.63 8.84 0.77 0.10 7.69 100.4
UR46-21-2-glassB3 3.30 9.19 17.24 51.58 0.13 0.61 8.86 0.75 0.14 7.69 99.5
UR46-21-2-glassC1 3.34 8.81 17.55 51.78 0.09 0.61 8.85 0.77 0.11 7.58 99.5
UR46-21-2-glassC2 3.59 8.96 17.46 52.05 0.15 0.64 8.73 0.77 0.11 7.57 100.0

UR46-21-2-glassC4 (near oliv) 3.62 8.41 18.03 52.97 0.18 0.70 8.59 0.77 0.13 7.34 100.7
UR46-21-2-glassC6 3.32 9.01 17.18 51.32 0.18 0.61 8.88 0.77 0.11 7.71 99.1

UR46-21-2-glassD1 (near oliv) 3.58 8.60 17.83 52.23 0.17 0.64 8.88 0.78 0.13 7.60 100.4
UR46-21-2-glassD2 (near oliv) 3.52 8.54 17.83 51.99 0.20 0.65 8.86 0.77 0.15 7.39 99.9

UR46-21-2-glassD3 3.42 9.24 17.69 52.12 0.11 0.63 8.84 0.77 0.13 7.57 100.5

avg 3.50 8.88 17.70 52.26 0.15 0.65 8.77 0.77 0.13 7.41 100.21
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standard deviation 0.14 0.35 0.35 0.49 0.04 0.04 0.12 0.02 0.02 0.22 0.49

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
UR46-21-1-1-glassA1 (near oliv) 3.47 7.75 18.52 53.34 0.13 0.69 9.02 0.78 0.13 7.24 101.1
UR46-21-1-1-glassA2 (near oliv) 3.63 7.80 18.51 53.05 0.09 0.67 8.98 0.78 0.12 7.30 100.9

UR46-21-1-1-glassA3 3.58 8.04 18.24 52.39 0.25 0.63 8.93 0.79 0.12 7.29 100.2
UR46-21-1-1-glassA4 3.55 7.98 18.43 53.01 0.10 0.71 8.89 0.81 0.13 7.32 100.9

UR46-21-1-1-glassB1 (near oliv) 3.43 8.00 18.17 53.10 0.16 0.65 8.96 0.78 0.12 7.45 100.8
UR46-21-1-1-glassB2 3.36 8.38 18.01 52.06 0.21 0.65 9.11 0.75 0.16 7.48 100.2
UR46-21-1-1-glassC1 3.44 8.36 18.02 52.91 0.11 0.67 8.99 0.79 0.13 7.51 100.9
UR46-21-1-1-glassC2 3.37 8.31 17.95 52.27 0.17 0.64 9.06 0.78 0.14 7.51 100.2
UR46-21-1-1-glassD1 3.51 8.24 17.93 52.55 0.15 0.59 9.07 0.79 0.12 7.41 100.3
UR46-21-1-1-glassE1 3.43 8.27 17.85 52.18 0.19 0.67 9.06 0.78 0.11 7.38 99.9
UR46-21-1-1-glassE2 3.50 8.14 18.01 52.11 0.17 0.64 9.02 0.77 0.15 7.57 100.1

UR46-21-1-1-glassF1 (near oliv) 3.51 7.88 18.08 52.77 0.18 0.71 8.98 0.79 0.10 7.40 100.4
UR46-21-1-1-glassF3 (near oliv) 3.55 7.85 18.56 52.76 0.18 0.70 8.87 0.76 0.12 7.31 100.7

UR46-21-1-1-glassF4 3.44 8.17 17.74 52.36 0.17 0.62 9.07 0.79 0.13 7.48 100.0
UR46-21-1-1-glassG1 3.44 8.35 18.15 52.57 0.13 0.67 9.04 0.77 0.15 7.57 100.8

UR46-21-1-1-glassG2 (near oliv) 3.48 7.74 18.25 53.08 0.12 0.68 8.85 0.79 0.12 7.33 100.4
UR46-21-1-1-glassG3 3.48 8.06 18.19 52.57 0.12 0.66 9.03 0.78 0.13 7.30 100.3

UR46-21-1-2-glassA1 (near oliv) 3.36 8.01 18.08 52.61 0.18 0.64 9.03 0.78 0.15 7.50 100.3
UR46-21-1-2-glassA2 (near oliv) 3.43 7.64 18.63 53.42 0.11 0.69 8.90 0.80 0.15 7.17 100.9
UR46-21-1-2-glassA3 (near oliv) 3.30 8.00 18.05 52.38 0.11 0.60 9.04 0.78 0.13 7.36 99.8

UR46-21-1-2-glassA4 3.43 8.25 17.97 52.86 0.16 0.65 8.86 0.81 0.13 7.38 100.5
UR46-21-1-2-glassA5 3.60 8.15 17.97 53.03 0.16 0.66 8.98 0.79 0.13 7.29 100.8
UR46-21-1-2-glassB1 3.53 8.12 18.32 52.87 0.06 0.60 8.89 0.78 0.13 7.44 100.7
UR46-21-1-2-glassB2 3.37 8.05 17.83 52.64 0.11 0.70 9.09 0.81 0.13 7.46 100.2

UR46-21-1-2-glassB3 (inside oliv) 3.53 7.82 18.60 53.04 0.19 0.66 8.92 0.79 0.13 7.26 100.9
UR46-21-1-2-glassB4 (near oliv) 3.65 7.83 18.07 52.63 0.08 0.66 8.87 0.79 0.13 7.36 100.1
UR46-21-1-2-glassB5 (near oliv) 3.52 7.87 18.46 52.61 0.20 0.62 9.04 0.80 0.14 7.31 100.6
UR46-21-1-2-glassC1 (near oliv) 3.56 8.09 18.09 53.19 0.12 0.66 8.96 0.78 0.13 7.42 101.0

UR46-21-1-2-glassC3 3.45 8.12 18.06 52.67 0.15 0.62 9.00 0.80 0.13 7.50 100.5
UR46-21-1-2-glassC4 3.48 8.16 18.00 52.77 0.15 0.61 8.87 0.80 0.14 7.44 100.4
UR46-21-1-2-glassD2 3.46 8.16 17.98 53.25 0.15 0.62 8.96 0.80 0.15 7.35 100.9

avg 3.48 8.05 18.15 52.74 0.15 0.65 8.98 0.79 0.13 7.39 100.51
standard deviation 0.08 0.20 0.24 0.36 0.04 0.03 0.08 0.01 0.01 0.10 0.36

Comment Na2O MgO SiO2 Al2O3 P2O5 K2O CaO TiO2 MnO FeO NiO Total
UR-46-PC10-glass1 3.37 7.62 49.57 17.12 0.35 0.62 8.71 0.74 0.19 7.09 0.02 95.4
UR-46-PC10-glass2 3.34 7.65 50.44 17.13 0.26 0.57 8.73 0.75 0.21 7.12 0.02 96.2
UR-46-PC10-glass3 3.31 7.50 50.40 17.40 0.30 0.62 8.79 0.74 0.14 6.99 0.03 96.2
UR-46-PC10-glass4 3.35 7.58 50.34 16.87 0.28 0.62 8.66 0.76 0.15 7.10 0.02 95.7
UR-46-PC10-glass5 3.31 7.69 50.67 17.00 0.35 0.65 8.66 0.75 0.13 6.99 0.02 96.2
UR-46-PC10-glass6 3.27 7.62 50.29 16.93 0.31 0.62 8.65 0.77 0.12 7.04 0.03 95.6
UR-46-PC10-glass7 3.28 7.68 50.27 17.14 0.26 0.59 8.62 0.75 0.12 7.00 0.02 95.7
UR-46-PC10-glass8 3.42 7.48 50.22 17.09 0.31 0.59 8.64 0.75 0.10 7.06 0.03 95.7
UR-46-PC10-glass9 3.18 7.40 47.69 17.08 0.28 0.59 8.81 0.73 0.16 7.05 0.01 93.0

UR-46-PC10-glass10 3.33 6.82 50.29 17.16 0.30 0.60 8.91 0.76 0.14 7.14 0.02 95.5

avg 3.32 7.50 50.02 17.09 0.30 0.61 8.72 0.75 0.15 7.06 0.02 95.53
standard deviation 0.07 0.26 0.86 0.15 0.03 0.02 0.09 0.01 0.03 0.05 0.00 0.95

Comment Na2O MgO SiO2 Al2O3 P2O5 K2O CaO TiO2 MnO FeO NiO Total
UR-46-PC12-glass1 (near oliv 1-4) 3.32 7.76 50.12 16.66 0.27 0.60 8.59 0.74 0.09 7.23 0.03 95.4
UR-46-PC12-glass2 (near oliv 1-4) 3.08 7.26 49.34 16.71 0.30 0.56 8.87 0.74 0.12 7.41 0.03 94.4
UR-46-PC12-glass3 (near oliv 67) 2.89 7.24 50.45 17.27 0.29 0.55 8.83 0.74 0.10 7.38 0.04 95.8
UR-46-PC12-glass4 (near oliv 67) 3.22 7.07 50.09 17.19 0.32 0.60 8.71 0.75 0.12 7.35 0.03 95.4

UR-46-PC12-glass5 3.21 5.35 50.58 17.09 0.27 0.55 9.22 0.80 0.11 7.34 0.01 94.5
UR-46-PC12-glass6 3.16 7.14 50.15 16.79 0.35 0.60 8.84 0.76 0.14 7.37 0.03 95.3
UR-46-PC12-glass7 3.06 7.49 49.95 16.66 0.28 0.59 8.61 0.74 0.16 7.27 0.03 94.9
UR-46-PC12-glass8 3.02 6.96 50.31 16.73 0.31 0.53 8.82 0.74 0.09 7.31 0.02 94.8
UR-46-PC12-glass9 3.06 7.10 50.25 17.14 0.28 0.56 8.71 0.75 0.14 7.23 0.03 95.2

UR-46-PC12-glass10 (near oliv 8) 3.10 7.62 49.74 16.88 0.33 0.56 8.65 0.74 0.13 7.36 0.02 95.1
UR-46-PC12-glass11 2.91 7.20 49.26 16.53 0.31 0.54 8.82 0.75 0.12 7.39 0.02 93.9

UR-46-PC12-glass12 (near capsule)1.94 7.82 51.40 17.12 0.37 0.58 8.42 0.74 0.15 7.21 0.02 95.8

avg 3.00 7.17 50.14 16.90 0.31 0.57 8.76 0.75 0.12 7.32 0.02 95.05
standard deviation 0.35 0.64 0.57 0.25 0.03 0.02 0.20 0.02 0.02 0.07 0.01 0.58

Comment Na2O MgO SiO2 Al2O3 P2O5 K2O CaO TiO2 MnO FeO NiO Total
UR-46-PC13-glass 1 (near oliv1) 3.66 7.37 51.69 17.71 0.38 0.62 8.58 0.76 0.15 7.45 0.01 98.4
UR-46-PC13-glass 2 (near oliv1) 3.41 7.33 51.69 17.47 0.37 0.64 8.73 0.78 0.15 7.57 0.02 98.1
UR-46-PC13-glass 3 (near oliv1) 3.35 7.21 51.63 17.44 0.32 0.62 8.60 0.75 0.19 7.33 0.02 97.5
UR-46-PC13-glass 4 (near oliv1) 3.37 7.29 51.38 17.44 0.38 0.63 8.64 0.79 0.10 7.36 0.02 97.4

UR-46-PC13-glass 5 (inside oliv2) 3.23 9.06 51.30 17.31 0.35 0.59 8.44 0.74 0.10 7.56 0.02 98.7
UR-46-PC13-glass 6 (near oliv2) 3.44 7.46 51.89 17.32 0.32 0.62 8.66 0.76 0.14 7.53 0.02 98.2
UR-46-PC13-glass 7 (near oliv2) 3.36 7.51 52.23 17.35 0.36 0.63 8.67 0.76 0.18 7.62 0.02 98.7

UR-46-PC13-glass 8 (near oliv3,4) 3.56 7.29 51.89 17.40 0.33 0.66 8.58 0.74 0.15 7.40 0.02 98.0
UR-46-PC13-glass 9 (near oliv3) 3.38 7.15 51.62 17.35 0.34 0.63 8.69 0.73 0.19 7.51 0.02 97.6

UR-46-PC13-glass 10 (near oliv4) 3.44 7.24 51.90 17.28 0.31 0.66 8.58 0.73 0.13 7.36 0.02 97.7
UR-46-PC13-glass 11 (near oliv4) 3.42 7.33 52.10 17.41 0.37 0.62 8.75 0.73 0.11 7.63 0.02 98.5
UR-46-PC13-glass 12 (near opx5) 3.42 7.62 50.92 17.04 0.36 0.62 8.63 0.75 0.11 7.72 0.01 97.2
UR-46-PC13-glass 13 (near opx5) 3.32 7.57 51.53 17.25 0.33 0.61 8.82 0.75 0.12 7.64 0.01 97.9
UR-46-PC13-glass 14 (near opx5) 3.37 7.71 51.48 16.97 0.31 0.59 8.61 0.74 0.18 7.73 0.02 97.7

UR-46-PC13-glass 15 3.24 7.84 51.54 16.83 0.31 0.57 8.81 0.76 0.13 7.67 0.02 97.7
UR-46-PC13-glass 16 3.39 7.73 51.20 16.90 0.31 0.61 8.64 0.77 0.14 7.59 0.01 97.3
UR-46-PC13-glass 17 3.35 7.53 51.44 17.37 0.28 0.63 8.67 0.75 0.10 7.48 0.02 97.6
UR-46-PC13-glass 18 3.43 7.49 51.51 17.15 0.33 0.64 8.70 0.74 0.15 7.59 0.01 97.7
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UR-46-PC13-glass 19 3.38 7.59 52.19 17.04 0.33 0.60 8.68 0.76 0.10 7.73 0.02 98.4
UR-46-PC13-glass 20 3.60 7.61 51.90 17.05 0.25 0.60 8.65 0.73 0.13 7.55 0.01 98.1
UR-46-PC13-glass 21 3.36 7.59 51.65 17.18 0.32 0.61 8.59 0.74 0.16 7.61 0.01 97.8
UR-46-PC13-glass 22 3.43 7.52 51.70 17.50 0.36 0.63 8.72 0.77 0.15 7.57 0.01 98.4
UR-46-PC13-glass 23 3.51 7.60 51.31 17.16 0.31 0.64 8.65 0.76 0.11 7.61 0.02 97.7
UR-46-PC13-glass 24 3.39 7.54 51.17 17.17 0.33 0.64 8.63 0.77 0.20 7.50 0.02 97.4
UR-46-PC13-glass 25 3.29 7.69 51.69 16.82 0.31 0.61 8.58 0.76 0.17 7.53 0.02 97.5

UR-46-PC13-glass 26 (near capsule)3.38 7.59 51.38 16.97 0.34 0.61 8.55 0.76 0.13 7.50 0.02 97.2
UR-46-PC13-glass 27 3.46 7.48 51.22 17.33 0.34 0.64 8.57 0.76 0.08 7.47 0.02 97.4
UR-46-PC13-glass 28 3.34 7.62 50.71 17.08 0.32 0.64 8.61 0.78 0.16 7.59 0.02 96.9

UR-46-PC13-glass 29 (near capsule)3.39 7.51 51.49 17.35 0.28 0.62 8.55 0.75 0.17 7.50 0.01 97.6
UR-46-PC13-glass 30 (near capsule)3.41 7.73 51.22 16.89 0.29 0.60 8.68 0.76 0.08 7.62 0.02 97.3

UR-46-PC13-glass 31 (near oliv7) 3.34 7.54 51.38 17.27 0.32 0.63 8.57 0.74 0.14 7.59 0.02 97.5
UR-46-PC13-glass 32 (inside oliv7)3.40 7.16 51.49 17.65 0.36 0.59 8.90 0.74 0.11 7.74 0.02 98.2
UR-46-PC13-glass 33 (near oliv7) 3.34 7.45 51.50 16.93 0.24 0.64 8.58 0.73 0.13 7.58 0.03 97.1
UR-46-PC13-glass 34 (near oliv7) 3.43 7.37 51.87 17.30 0.29 0.62 8.64 0.74 0.18 7.61 0.01 98.0

UR-46-PC13-glass 35 (inside oliv8)3.35 6.82 51.96 17.40 0.28 0.60 8.91 0.72 0.13 7.64 0.02 97.8
UR-46-PC13-glass 36 (inside oliv8)3.13 6.58 51.48 17.10 0.30 0.59 9.03 0.77 0.11 7.82 0.02 96.9
UR-46-PC13-glass 37 (near oliv8) 3.50 7.38 50.78 16.86 0.33 0.62 8.75 0.75 0.14 7.47 0.01 96.6
UR-46-PC13-glass 38 (near oliv8) 3.36 7.34 51.06 17.13 0.37 0.63 8.65 0.76 0.13 7.57 0.02 97.0

UR-46-PC13-glass 39 (near capsule)3.40 7.59 52.09 17.16 0.30 0.64 8.61 0.74 0.14 7.54 0.01 98.2
UR-46-PC13-glass 40 3.40 7.49 51.63 16.99 0.33 0.60 8.65 0.73 0.15 7.53 0.02 97.5

avg 3.39 7.49 51.55 17.21 0.32 0.62 8.66 0.75 0.14 7.56 0.02 97.71
standard deviation 0.09 0.35 0.36 0.22 0.03 0.02 0.11 0.02 0.03 0.11 0.01 0.50

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO NiO Total
UR46-PC14-glass1_near oliv2 3.51 7.81 17.54 50.45 0.39 0.60 8.44 0.74 0.10 7.50 0.01 97.1
UR46-PC14-glass2_near oliv2 3.49 7.87 17.27 50.43 0.28 0.64 8.46 0.76 0.15 7.50 0.03 96.9
UR46-PC14-glass3_near oliv2 3.40 7.49 17.27 49.81 0.31 0.58 8.56 0.74 0.14 7.54 0.04 95.9
UR46-PC14-glass6_near oliv1 3.57 7.30 17.19 50.07 0.31 0.62 8.62 0.74 0.11 7.80 0.03 96.4
UR46-PC14-glass7_near oliv1 3.35 7.96 16.94 50.35 0.34 0.55 8.52 0.76 0.05 7.75 0.03 96.6
UR46-PC14-glass8_near oliv1 3.46 8.01 16.91 49.97 0.32 0.58 8.52 0.74 0.11 7.62 0.03 96.3
UR46-PC14-glass9_near oliv3 3.45 7.67 17.26 50.70 0.37 0.58 8.56 0.76 0.12 7.48 0.03 97.0

UR46-PC14-glass10_near oliv3 3.47 7.68 17.34 50.60 0.36 0.62 8.50 0.75 0.10 7.49 0.01 96.9
UR46-PC14-glass11_near oliv4 3.70 7.72 17.34 50.74 0.32 0.61 8.53 0.77 0.11 7.57 0.02 97.4
UR46-PC14-glass12_near oliv4 3.45 7.47 17.29 50.34 0.36 0.61 8.58 0.74 0.12 7.71 0.01 96.7

UR46-PC14-glass14_inside oliv8 3.53 7.63 17.37 51.11 0.38 0.60 8.49 0.73 0.19 7.41 0.02 97.5
UR46-PC14-glass15_inside oliv8 3.36 7.43 17.80 50.85 0.37 0.59 8.58 0.73 0.15 7.35 0.04 97.2
UR46-PC14-glass16_near oliv8 3.59 7.68 17.15 50.05 0.39 0.57 8.56 0.77 0.17 7.66 0.03 96.6
UR46-PC14-glass17_near oliv8 3.59 7.62 17.07 50.26 0.35 0.60 8.68 0.75 0.12 7.77 0.03 96.9
UR46-PC14-glass18_near oliv7 3.40 6.96 17.22 50.08 0.40 0.58 8.85 0.76 0.18 7.75 0.04 96.2
UR46-PC14-glass19_near oliv7 3.51 7.74 17.49 51.06 0.32 0.59 8.49 0.78 0.13 7.60 0.03 97.8
UR46-PC14-glass20_near oliv6 3.70 7.78 17.15 50.46 0.32 0.58 8.39 0.74 0.08 7.56 0.01 96.8
UR46-PC14-glass21_near oliv5 3.55 7.75 17.40 50.09 0.32 0.59 8.46 0.78 0.17 7.67 0.03 96.8
UR46-PC14-glass22_near oliv5 3.48 7.61 17.37 50.30 0.30 0.60 8.46 0.75 0.10 7.73 0.02 96.7

UR46-PC14-glass23 3.37 8.01 16.99 50.54 0.28 0.60 8.60 0.77 0.10 7.77 0.03 97.1
UR46-PC14-glass24 3.43 7.82 17.36 50.53 0.37 0.58 8.59 0.77 0.14 7.69 0.00 97.3
UR46-PC14-glass25 3.20 8.36 16.80 49.64 0.38 0.57 8.58 0.75 0.17 7.88 0.04 96.4
UR46-PC14-glass26 3.36 8.31 16.91 49.26 0.37 0.60 8.65 0.74 0.12 7.92 0.03 96.3
UR46-PC14-glass27 3.38 8.09 17.16 50.00 0.35 0.58 8.56 0.75 0.12 7.70 0.02 96.7
UR46-PC14-glass28 3.43 7.96 17.29 50.32 0.35 0.60 8.49 0.76 0.20 7.56 0.03 97.0
UR46-PC14-glass29 3.47 7.99 17.24 50.16 0.28 0.61 8.49 0.76 0.18 7.61 0.02 96.8
UR46-PC14-glass30 3.43 7.94 17.66 50.32 0.34 0.57 8.56 0.75 0.19 7.61 0.02 97.4
UR46-PC14-glass31 3.55 7.87 17.10 50.17 0.34 0.59 8.54 0.77 0.13 7.66 0.02 96.7
UR46-PC14-glass32 3.42 7.74 17.44 50.45 0.34 0.60 8.61 0.75 0.06 7.70 0.03 97.2
UR46-PC14-glass33 3.55 7.62 17.34 50.61 0.33 0.61 8.60 0.74 0.12 7.56 0.01 97.1
UR46-PC14-glass34 3.33 8.12 16.99 49.82 0.30 0.56 8.58 0.72 0.17 7.86 0.03 96.5
UR46-PC14-glass35 3.30 8.01 16.89 50.26 0.30 0.56 8.50 0.73 0.08 7.67 0.02 96.3
UR46-PC14-glass36 3.34 7.93 17.15 49.78 0.32 0.60 8.42 0.75 0.13 7.69 0.03 96.1
UR46-PC14-glass37 3.24 7.92 19.34 47.23 0.34 0.56 8.44 0.74 0.08 7.62 0.02 95.5
UR46-PC14-glass38 3.47 7.60 17.05 49.76 0.35 0.59 8.61 0.76 0.16 7.57 0.04 95.9
UR46-PC14-glass39 3.42 7.67 17.38 49.76 0.33 0.61 8.61 0.77 0.09 7.44 0.03 96.1
UR46-PC14-glass40 3.31 7.73 17.28 50.02 0.33 0.62 8.57 0.77 0.09 7.54 0.04 96.3

avg 3.45 7.78 17.29 50.17 0.34 0.59 8.55 0.75 0.13 7.64 0.03 96.71
standard deviation 0.11 0.27 0.41 0.63 0.03 0.02 0.08 0.02 0.04 0.13 0.01 0.50

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO NiO Total
UR46-PC17-glass_near oliv1 3.10 7.15 17.17 50.77 0.35 0.57 8.51 0.73 0.14 7.36 0.03 95.9
UR46-PC17-glass_near oliv2 3.18 8.25 17.27 51.08 0.32 0.54 8.28 0.72 0.14 7.36 0.03 97.2
UR46-PC17-glass_near oliv3 3.18 8.12 16.99 50.77 0.31 0.58 8.38 0.73 0.16 7.40 0.03 96.7
UR46-PC17-glass_near oliv4 3.11 8.26 16.98 50.94 0.35 0.56 8.23 0.71 0.13 7.35 0.04 96.7
UR46-PC17-glass_near oliv5 3.07 8.18 17.15 51.17 0.35 0.60 8.25 0.73 0.13 7.37 0.03 97.0
UR46-PC17-glass_near oliv6 3.10 7.57 17.25 50.83 0.32 0.57 8.52 0.75 0.17 7.41 0.04 96.5

UR46-PC17-glass_near oliv8 (amg quch xtals)3.20 7.89 17.33 51.00 0.39 0.59 8.39 0.73 0.11 7.39 0.03 97.0
UR46-PC17-glass_near oliv9 (amg quch xtals)3.13 7.96 17.40 50.74 0.31 0.60 8.36 0.71 0.14 7.39 0.03 96.8

UR46-PC17-glass_near oliv10 3.11 7.70 17.31 50.81 0.35 0.60 8.58 0.75 0.10 7.51 0.05 96.9
UR46-PC17-glass_near oliv11,12 3.13 7.61 17.42 50.91 0.36 0.55 8.53 0.71 0.10 7.39 0.03 96.8

UR46-PC17-glass_near oliv14 3.20 8.06 17.30 50.60 0.35 0.55 8.38 0.74 0.10 7.33 0.04 96.6
UR46-PC17-glass_inside oliv15 3.04 7.31 17.67 51.01 0.38 0.53 8.68 0.76 0.13 7.29 0.04 96.8
UR46-PC17-glass_near oliv15 3.15 7.70 17.41 50.75 0.34 0.58 8.42 0.74 0.13 7.31 0.03 96.6
UR46-PC17-glass_near oliv16 3.18 7.98 17.21 50.99 0.37 0.56 8.33 0.74 0.13 7.36 0.02 96.9

UR46-PC17-glass_near oliv18 (amg quch xtals)3.23 8.13 17.42 51.05 0.36 0.53 8.42 0.72 0.14 7.36 0.02 97.4
UR46-PC17-glass_near oliv19 3.28 8.27 17.33 51.12 0.32 0.55 8.29 0.71 0.12 7.23 0.04 97.2

UR46-PC17-glass_near oliv19 (amg quch xtals)2.98 8.10 17.02 51.03 0.31 0.57 8.24 0.74 0.14 7.34 0.04 96.5
UR46-PC17-glass_near oliv20 2.86 7.57 17.02 50.81 0.36 0.55 8.38 0.74 0.14 7.25 0.03 95.7

UR46-PC17-glass1 3.09 8.18 17.00 50.96 0.36 0.59 8.29 0.71 0.12 7.35 0.03 96.7
UR46-PC17-glass2 3.09 8.16 17.11 50.86 0.38 0.61 8.26 0.74 0.13 7.34 0.03 96.7
UR46-PC17-glass3 3.20 8.30 17.17 50.98 0.34 0.58 8.15 0.73 0.10 7.28 0.02 96.9
UR46-PC17-glass4 2.97 7.98 16.91 51.00 0.36 0.55 8.33 0.72 0.15 7.34 0.03 96.4
UR46-PC17-glass5 3.12 7.93 16.94 50.20 0.31 0.61 8.34 0.74 0.14 7.25 0.02 95.6
UR46-PC17-glass6 2.82 7.85 17.09 50.42 0.36 0.57 8.37 0.75 0.12 7.27 0.02 95.6
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UR46-PC17-glass7 3.22 8.01 17.17 50.87 0.33 0.60 8.35 0.74 0.08 7.35 0.03 96.8
UR46-PC17-glass8 3.18 8.39 17.26 51.59 0.35 0.58 8.28 0.74 0.11 7.36 0.04 97.9

UR46-PC17-glass9_FTIR6 3.02 8.06 16.88 51.22 0.36 0.56 8.29 0.73 0.10 7.39 0.03 96.6
UR46-PC17-glass10_FTIR3 3.06 8.30 17.13 50.92 0.39 0.59 8.24 0.72 0.14 7.35 0.03 96.9
UR46-PC17-glass11_FTIR5 3.11 8.07 16.88 50.78 0.31 0.57 8.28 0.70 0.09 7.36 0.03 96.2

avg 3.11 7.97 17.18 50.90 0.35 0.57 8.36 0.73 0.13 7.35 0.03 96.67
standard deviation 0.10 0.30 0.19 0.25 0.02 0.02 0.12 0.01 0.02 0.06 0.01 0.50

Comment Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO Total
UR46PC33-glass1 4.02 7.51 16.95 50.16 0.16 0.69 9.09 0.91 0.15 8.64 98.3

UR46PC33-glass2 (near capsule) 3.90 7.77 17.13 50.98 0.18 0.64 8.91 0.79 0.13 8.79 99.2
UR46PC33-glass3 4.07 7.53 16.85 50.61 0.21 0.66 8.76 0.93 0.13 8.50 98.2

UR46PC33-glass4 (near oliv70) 3.95 7.36 17.15 50.37 0.17 0.71 9.05 0.93 0.16 8.59 98.4
UR46PC33-glass5 (near oliv72) 3.99 7.46 17.35 50.84 0.15 0.72 8.91 0.85 0.12 8.61 99.0
UR46PC33-glass6 (near plag) 4.03 7.45 16.88 50.23 0.17 0.62 8.90 0.90 0.15 8.55 97.9

UR46PC33-glass7 (in xtal mush) 3.93 7.70 16.56 49.66 0.23 0.59 9.14 1.00 0.14 8.92 97.9
UR46PC33-glass8 (near oliv44) 4.04 7.51 17.12 50.46 0.15 0.71 9.04 0.91 0.14 8.60 98.7
UR46PC33-glass9 (near plag) 4.05 7.51 17.12 50.45 0.16 0.73 8.75 0.86 0.12 8.68 98.4

UR46PC33-glass10 (near oliv57) 3.91 7.56 17.20 50.52 0.15 0.75 8.94 0.84 0.15 8.60 98.6
UR46PC33-glass11 (near oliv46) 4.10 7.56 16.87 50.63 0.16 0.72 8.90 0.85 0.13 8.57 98.5
UR46PC33-glass12 (near plag) 4.10 7.50 17.17 51.45 0.15 0.70 8.86 0.89 0.13 8.50 99.5

UR46PC33-glass13 (near oliv65) 4.15 7.54 17.21 50.43 0.17 0.67 8.93 0.89 0.13 8.67 98.8
UR46PC33-glass14 (near capsule)3.98 7.66 17.06 50.46 0.15 0.69 8.86 0.84 0.17 8.78 98.6

UR46PC33-glass15 4.08 7.60 17.36 50.50 0.14 0.70 8.84 0.78 0.13 8.66 98.8
UR46PC33-glass16 4.02 7.45 17.51 50.54 0.12 0.63 8.80 0.77 0.11 8.66 98.6

UR46PC33-glass17 (in xtal mush) 3.82 7.67 16.34 49.42 0.29 0.59 9.26 1.20 0.15 8.99 97.7
UR46PC33-glass18 (near oliv74) 4.04 7.52 17.29 50.60 0.16 0.68 8.75 0.87 0.14 8.65 98.7

UR46PC33-glass19 3.98 7.56 17.37 50.21 0.17 0.67 8.99 0.83 0.14 8.77 98.7
UR46PC33-glass20 3.87 7.49 17.20 50.28 0.16 0.72 9.01 0.84 0.15 8.65 98.4

avg 4.00 7.54 17.09 50.44 0.17 0.68 8.93 0.88 0.14 8.67 98.55
standard deviation 0.08 0.10 0.28 0.43 0.04 0.05 0.14 0.09 0.01 0.13 0.43
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Appendix C  

 

Table C1 Whole rock major element compositions measured by Carmichael et 
al. (2006) using XRF 
 

 
 1001B 1003B 1005A 1006B 1007A 1007B 1008B 1013 1015 1016 

Whole Rock Major Element Composition wt% 

SiO2 50.06 48.66 49.18 48.52 48.48 48.41 49.9 48.44 48.77 48.46 

TiO2 1.65 1.12 1.04 1.37 1.62 1.63 1.34 1.52 1.3 1.1 
Al2O3 15.99 11.72 12.42 12.38 11.57 11.66 14.42 11.03 11.39 14.13 
Fe2O3 2.87 5.25 5.29 4.3 4.07 4.63 3.54 5.21 4.47 5.08 

FeO 7.11 2.73 2.79 3.92 3.41 2.91 4.96 2.94 3.56 3.82 

FeOT 9.69 7.45 7.55 7.79 7.07 7.08 8.15 7.63 7.58 8.39 

MnO 0.15 0.12 0.13 0.13 0.12 0.12 0.14 0.12 0.13 0.15 

MgO 6.15 13.09 13.43 11.54 11.67 11.74 9.08 12.73 13.42 10.57 

CaO 9.15 9.01 9.02 8.52 8.01 8.07 9.04 8.37 9.35 10.22 

Na2O 3.35 2.93 2.56 3.06 3.52 3.76 2.55 2.34 2.28 2.43 

K2O 2.2 2.95 3.38 3.35 3.38 2.94 3.55 4.64 3.91 2.58 

P2O5 0.52 1.01 0.83 1.13 1.32 1.31 0.86 1.18 0.95 0.7 

Total 99.38 99.94 100.61 99.36 99.41 99.25 99.53 99.53 99.95 99.52 
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Table C2 Olivine phenocryst compositions for all Colima Cone samples

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T7MgHunt43.7 0.04 40.2 0.18 15.83 0.19 0.20 0.04 100.4 83.1
Col-1001B-NiOl-T7MgHunt43.5 0.18 40.6 0.20 15.80 0.21 0.20 0.01 100.7 83.1
Col-1001B-NiOl-T7MgHunt43.9 0.02 40.3 0.20 16.05 0.26 0.16 0.03 100.9 83.0
Col-1001B-NiOl-T7MgHunt43.5 0.04 40.2 0.19 15.98 0.23 0.16 0.02 100.3 82.9
Col-1001B-NiOl-T7MgHunt43.8 0.02 40.2 0.19 16.10 0.15 0.20 0.04 100.7 82.9
Col-1001B-NiOl-T7MgHunt43.6 0.02 40.4 0.19 16.11 0.24 0.17 0.00 100.8 82.8
Col-1001B-NiOl-T7MgHunt43.5 0.03 40.2 0.19 16.09 0.27 0.18 0.03 100.4 82.8
Col-1001B-NiOl-T7MgHunt43.8 0.02 40.3 0.20 16.21 0.25 0.21 0.04 101.0 82.8
Col-1001B-NiOl-T18MgHunt43.3 0.03 40.2 0.18 16.04 0.19 0.17 0.03 100.1 82.8
Col-1001B-NiOl-T7MgHunt43.7 0.01 40.2 0.20 16.21 0.11 0.20 0.03 100.7 82.8
Col-1001B-NiOl-T7MgHunt43.5 0.04 40.2 0.18 16.14 0.20 0.20 0.01 100.5 82.8
Col-1001B-NiOl-T7MgHunt43.6 0.03 40.3 0.18 16.19 0.22 0.17 -0.01 100.6 82.8
Col-1001B-NiOl-T18MgHunt43.3 0.02 40.1 0.19 16.19 0.15 0.16 0.03 100.2 82.7
Col-1001B-NiOl-T7MgHunt43.7 0.03 40.0 0.19 16.35 0.19 0.19 0.03 100.7 82.7
Col-1001B-NiOl-T18MgHunt43.3 0.03 40.1 0.18 16.19 0.27 0.17 0.05 100.3 82.7
Col-1001B-NiOl-T18MgHunt43.3 0.03 40.1 0.18 16.19 0.23 0.19 0.04 100.2 82.7
Col-1001B-NiOl-T7MgHunt43.4 0.02 40.1 0.19 16.23 0.26 0.20 0.04 100.4 82.7
Col-1001B-NiOl-T7-243.2 0.03 39.9 0.19 16.16 0.29 0.19 0.02 99.9 82.6
Col-1001B-NiOl-T7MgHunt43.4 0.03 39.9 0.21 16.30 0.23 0.17 0.03 100.2 82.6
Col-1001B-NiOl-T7-243.1 0.02 39.9 0.19 16.22 0.21 0.19 0.04 99.9 82.6
Col-1001B-NiOl-T7-243.1 0.02 39.7 0.18 16.35 0.19 0.19 0.04 99.7 82.4
Col-1001B-NiOl-T18MgHunt43.5 0.05 40.0 0.18 16.51 0.22 0.16 0.02 100.6 82.4
Col-1001B-NiOl-T18MgHunt43.4 0.03 40.0 0.18 16.54 0.19 0.19 0.03 100.6 82.4
Col-1001B-NiOl-T7-242.8 0.02 39.9 0.18 16.32 0.21 0.18 0.02 99.7 82.4
Col-1001B-NiOl-T18MgHunt43.1 0.03 40.3 0.19 16.47 0.22 0.19 0.04 100.5 82.4
Col-1001B-NiOl-T7-242.9 0.03 39.6 0.18 16.45 0.22 0.19 0.03 99.7 82.3
Col-1001B-NiOl-T1242.7 0.03 39.7 0.19 16.38 0.18 0.18 0.03 99.4 82.3
Col-1001B-NiOl-T1242.6 0.04 39.8 0.20 16.39 0.18 0.19 0.03 99.5 82.3
Col-1001B-NiOl-T7-243.1 0.04 40.0 0.19 16.56 0.27 0.18 0.04 100.3 82.3
Col-1001B-NiOl-T7-243.1 0.03 39.9 0.18 16.58 0.23 0.22 0.02 100.3 82.2
Col-1001B-NiOl-T12MgHunt43.0 0.02 40.0 0.19 16.57 0.20 0.18 0.02 100.2 82.2
Col-1001B-NiOl-T1842.5 0.02 39.6 0.19 16.39 0.20 0.16 0.05 99.1 82.2
Col-1001B-NiOl-T18MgHunt43.2 0.03 40.1 0.20 16.73 0.16 0.18 0.04 100.7 82.2
Col-1001B-NiOl-T12MgHunt42.9 0.01 40.0 0.19 16.59 0.19 0.17 0.01 100.0 82.2
Col-1001B-NiOl-T18MgHunt42.9 0.05 40.1 0.17 16.61 0.15 0.15 0.04 100.2 82.2
Col-1001B-NiOl-T1842.5 0.02 39.8 0.19 16.46 0.23 0.18 0.03 99.4 82.1
Col-1001B-NiOl-T7-243.1 0.03 40.0 0.17 16.71 0.19 0.21 0.03 100.4 82.1
Col-1001B-NiOl-T12MgHunt43.0 0.05 39.9 0.19 16.68 0.19 0.16 0.04 100.2 82.1
Col-1001B-NiOl-T1842.6 0.03 39.7 0.19 16.54 0.34 0.17 0.03 99.6 82.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T1242.9 0.03 40.0 0.19 16.64 0.22 0.19 0.04 100.2 82.1
Col-1001B-NiOl-T12MgHunt43.0 0.04 39.8 0.20 16.69 0.28 0.15 0.00 100.1 82.1
Col-1001B-NiOl-T1242.6 0.03 39.7 0.20 16.56 0.19 0.19 0.02 99.6 82.1
Col-1001B-NiOl-T7-243.0 0.08 39.9 0.19 16.72 0.16 0.16 0.02 100.3 82.1
Col-1001B-NiOl-T1843.0 0.02 39.7 0.19 16.70 0.21 0.16 0.03 100.0 82.1
Col-1001B-NiOl-T641.8 2.12 38.4 0.21 16.27 0.22 0.15 0.03 99.2 82.1
Col-1001B-NiOl-T12MgHunt43.2 0.03 40.0 0.19 16.82 0.18 0.21 0.02 100.6 82.1
Col-1001B-NiOl-T1242.5 0.03 39.7 0.20 16.60 0.28 0.14 0.02 99.5 82.0
Col-1001B-NiOl-T12MgHunt42.8 0.03 39.8 0.21 16.73 0.18 0.16 0.03 100.0 82.0
Col-1001B-NiOl-T1242.3 0.03 39.6 0.22 16.60 0.25 0.15 0.02 99.2 82.0
Col-1001B-NiOl-T642.5 0.03 39.3 0.20 16.71 0.17 0.15 0.03 99.1 81.9
Col-1001B-NiOl-T1843.3 0.04 39.9 0.18 17.01 0.17 0.18 0.04 100.8 81.9
Col-1001B-NiOl-T7-242.6 0.03 39.7 0.21 16.76 0.20 0.14 0.04 99.6 81.9
Col-1001B-NiOl-T1842.6 0.03 39.5 0.19 16.77 0.22 0.18 0.02 99.5 81.9
Col-1001B-NiOl-T18MgHunt43.0 0.03 39.9 0.20 16.95 0.26 0.14 0.05 100.5 81.9
Col-1001B-NiOl-T1842.6 0.04 39.8 0.19 16.81 0.24 0.19 0.01 99.9 81.9
Col-1001B-NiOl-T1442.5 0.08 39.6 0.19 16.76 0.27 0.17 0.03 99.5 81.9
Col-1001B-NiOl-T642.5 0.04 39.2 0.19 16.79 0.22 0.18 0.03 99.2 81.9
Col-1001B-NiOl-T1842.5 0.04 39.7 0.19 16.81 0.20 0.16 0.01 99.6 81.9
Col-1001B-NiOl-T1442.4 0.02 39.3 0.20 16.76 0.26 0.17 0.03 99.1 81.9
Col-1001B-NiOl-T1242.4 0.02 39.7 0.18 16.78 0.18 0.15 0.02 99.5 81.9
Col-1001B-NiOl-T342.2 0.03 39.7 0.19 16.70 0.23 0.14 0.01 99.3 81.8
Col-1001B-NiOl-T1842.4 0.05 39.7 0.20 16.77 0.17 0.15 0.03 99.5 81.8
Col-1001B-NiOl-T1242.6 0.04 39.8 0.20 16.87 0.16 0.17 0.01 99.9 81.8
Col-1001B-NiOl-T18MgHunt42.8 0.01 39.9 0.19 16.98 0.20 0.15 0.03 100.3 81.8
Col-1001B-NiOl-T342.5 0.03 39.6 0.20 16.85 0.22 0.18 0.05 99.5 81.8
Col-1001B-NiOl-T1842.6 0.03 40.1 0.20 16.92 0.26 0.15 0.02 100.2 81.8
Col-1001B-NiOl-T1442.3 0.04 39.3 0.21 16.82 0.24 0.17 0.04 99.1 81.8
Col-1001B-NiOl-T1842.4 0.03 39.7 0.19 16.85 0.19 0.16 0.01 99.5 81.8
Col-1001B-NiOl-T12MgHunt42.7 0.02 39.8 0.20 16.98 0.26 0.15 0.04 100.1 81.8
Col-1001B-NiOl-T1242.4 0.03 39.8 0.19 16.86 0.27 0.17 0.04 99.7 81.7
Col-1001B-NiOl-T1842.4 0.02 39.6 0.19 16.87 0.17 0.19 0.04 99.4 81.7
Col-1001B-NiOl-T1442.4 0.04 39.3 0.18 16.96 0.17 0.19 0.04 99.3 81.7
Col-1001B-NiOl-T1842.4 0.04 39.6 0.19 16.94 0.21 0.16 0.00 99.5 81.7
Col-1001B-NiOl-T1242.5 0.03 39.7 0.17 17.02 0.28 0.15 0.03 99.9 81.7
Col-1001B-NiOl-T942.2 0.03 39.3 0.18 16.88 0.20 0.20 0.11 99.1 81.7
Col-1001B-NiOl-T1842.3 0.04 39.4 0.20 16.95 0.20 0.17 0.08 99.4 81.6
Col-1001B-NiOl-T1842.4 0.08 39.5 0.20 17.03 0.21 0.15 0.03 99.6 81.6
Col-1001B-NiOl-T18MgHunt42.7 0.03 40.0 0.20 17.15 0.25 0.16 0.04 100.5 81.6
Col-1001B-NiOl-T1842.6 0.03 40.1 0.19 17.14 0.20 0.16 0.04 100.5 81.6
Col-1001B-NiOl-T1242.1 0.02 39.6 0.17 16.94 0.27 0.15 0.03 99.3 81.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T7-142.2 0.03 39.7 0.18 16.98 0.23 0.15 0.02 99.4 81.6
Col-1001B-NiOl-T1242.3 0.03 39.6 0.21 17.05 0.18 0.15 0.03 99.6 81.6
Col-1001B-NiOl-T1342.3 0.04 39.5 0.19 17.05 0.20 0.19 0.03 99.4 81.6
Col-1001B-NiOl-T342.4 0.03 39.4 0.19 17.12 0.29 0.19 0.03 99.7 81.5
Col-1001B-NiOl-T642.6 0.03 39.1 0.18 17.17 0.20 0.18 0.02 99.4 81.5
Col-1001B-NiOl-T342.3 0.03 39.5 0.19 17.07 0.15 0.14 0.04 99.4 81.5
Col-1001B-NiOl-T242.5 0.02 39.1 0.19 17.14 0.19 0.15 0.03 99.2 81.5
Col-1001B-NiOl-T942.4 0.04 39.3 0.18 17.11 0.22 0.16 0.05 99.4 81.5
Col-1001B-NiOl-T342.4 0.02 39.4 0.19 17.14 0.16 0.20 0.01 99.6 81.5
Col-1001B-NiOl-T342.3 0.03 39.3 0.19 17.13 0.21 0.17 0.04 99.4 81.5
Col-1001B-NiOl-T1442.4 0.04 39.6 0.18 17.15 0.21 0.18 0.03 99.7 81.5
Col-1001B-NiOl-T342.6 0.03 39.7 0.18 17.26 0.22 0.19 0.03 100.2 81.5
Col-1001B-NiOl-T12MgHunt42.7 0.01 39.9 0.20 17.30 0.18 0.13 0.04 100.4 81.5
Col-1001B-NiOl-T342.5 0.03 39.6 0.18 17.23 0.23 0.14 0.01 99.9 81.5
Col-1001B-NiOl-T7-142.2 0.03 39.8 0.20 17.13 0.29 0.15 0.06 99.9 81.5
Col-1001B-NiOl-T342.5 0.04 39.5 0.19 17.25 0.20 0.17 0.02 99.9 81.4
Col-1001B-NiOl-T342.4 0.02 39.4 0.19 17.22 0.22 0.17 0.04 99.6 81.4
Col-1001B-NiOl-T18MgHunt42.5 0.02 40.0 0.20 17.30 0.17 0.16 0.01 100.3 81.4
Col-1001B-NiOl-T242.4 0.03 39.3 0.20 17.26 0.29 0.13 0.03 99.6 81.4
Col-1001B-NiOl-T7-142.1 0.02 39.5 0.20 17.16 0.25 0.16 0.02 99.4 81.4
Col-1001B-NiOl-T1342.3 0.03 39.4 0.19 17.24 0.25 0.15 0.01 99.6 81.4
Col-1001B-NiOl-T1042.0 0.04 39.8 0.21 17.14 0.23 0.16 0.02 99.6 81.4
Col-1001B-NiOl-T1142.8 0.21 39.6 0.20 17.47 0.26 0.18 0.02 100.7 81.4
Col-1001B-NiOl-T942.5 0.02 39.5 0.18 17.37 0.23 0.16 0.02 100.0 81.4
Col-1001B-NiOl-T342.1 0.03 39.5 0.18 17.22 0.22 0.18 0.03 99.5 81.3
Col-1001B-NiOl-T1442.1 0.03 39.2 0.20 17.21 0.22 0.16 0.02 99.1 81.3
Col-1001B-NiOl-T242.4 0.04 39.1 0.21 17.39 0.19 0.16 0.03 99.6 81.3
Col-1001B-NiOl-T1841.8 0.03 39.3 0.20 17.14 0.27 0.15 0.05 99.0 81.3
Col-1001B-NiOl-T242.2 0.03 39.0 0.20 17.29 0.18 0.16 0.01 99.1 81.3
Col-1001B-NiOl-T12MgHunt42.4 0.03 39.8 0.21 17.39 0.17 0.13 0.02 100.2 81.3
Col-1001B-NiOl-T7-142.4 0.01 39.6 0.20 17.41 0.20 0.16 0.05 100.0 81.3
Col-1001B-NiOl-T142.0 0.02 39.4 0.19 17.25 0.13 0.15 0.03 99.2 81.3
Col-1001B-NiOl-T7-242.3 0.04 39.8 0.20 17.38 0.24 0.16 0.04 100.2 81.3
Col-1001B-NiOl-T1342.2 0.03 39.8 0.19 17.33 0.20 0.15 0.04 99.9 81.3
Col-1001B-NiOl-T7-142.4 0.02 39.7 0.19 17.42 0.19 0.14 0.05 100.1 81.3
Col-1001B-NiOl-T142.1 0.03 39.4 0.21 17.32 0.22 0.15 0.01 99.4 81.2
Col-1001B-NiOl-T342.4 0.02 39.6 0.19 17.44 0.28 0.17 0.01 100.1 81.2
Col-1001B-NiOl-T942.3 0.03 39.3 0.19 17.44 0.17 0.18 0.02 99.6 81.2
Col-1001B-NiOl-T242.0 0.04 39.1 0.18 17.34 0.27 0.16 0.03 99.1 81.2
Col-1001B-NiOl-T242.2 0.03 38.9 0.21 17.41 0.23 0.16 0.03 99.1 81.2
Col-1001B-NiOl-T142.0 0.03 39.3 0.19 17.36 0.32 0.16 0.01 99.4 81.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T7-142.2 0.02 39.5 0.20 17.43 0.31 0.15 0.03 99.8 81.2
Col-1001B-NiOl-T1142.1 0.02 39.7 0.18 17.43 0.24 0.11 0.03 99.9 81.2
Col-1001B-NiOl-T642.0 0.02 39.0 0.19 17.39 0.23 0.13 0.01 99.0 81.2
Col-1001B-NiOl-T242.4 0.04 39.0 0.20 17.55 0.20 0.17 0.03 99.6 81.1
Col-1001B-NiOl-T7-142.1 0.03 39.5 0.18 17.43 0.26 0.15 0.05 99.7 81.1
Col-1001B-NiOl-T342.0 0.03 39.3 0.19 17.41 0.23 0.14 0.04 99.4 81.1
Col-1001B-NiOl-T242.0 0.02 39.1 0.18 17.41 0.23 0.18 0.02 99.1 81.1
Col-1001B-NiOl-T1242.1 0.03 39.7 0.19 17.47 0.25 0.16 0.03 99.9 81.1
Col-1001B-NiOl-T342.2 0.02 39.7 0.21 17.52 0.29 0.16 0.06 100.1 81.1
Col-1001B-NiOl-T1041.8 0.03 39.6 0.21 17.34 0.22 0.15 0.02 99.3 81.1
Col-1001B-NiOl-T242.3 0.03 39.2 0.19 17.54 0.26 0.16 0.04 99.6 81.1
Col-1001B-NiOl-T342.3 0.01 39.3 0.18 17.55 0.17 0.16 0.00 99.7 81.1
Col-1001B-NiOl-T1342.3 0.04 39.4 0.20 17.56 0.33 0.16 0.02 100.0 81.1
Col-1001B-NiOl-T1142.1 0.04 39.7 0.20 17.56 0.26 0.19 0.01 100.1 81.1
Col-1001B-NiOl-T7-141.8 0.03 39.5 0.18 17.44 0.28 0.16 0.02 99.5 81.0
Col-1001B-NiOl-T1041.9 0.04 39.6 0.19 17.47 0.29 0.18 0.01 99.6 81.0
Col-1001B-NiOl-T7-142.2 0.04 39.5 0.21 17.62 0.18 0.13 0.03 99.9 81.0
Col-1001B-NiOl-T7-142.1 0.03 39.7 0.19 17.60 0.26 0.15 0.03 100.1 81.0
Col-1001B-NiOl-T342.1 0.01 39.6 0.19 17.57 0.27 0.13 0.02 99.9 81.0
Col-1001B-NiOl-T341.9 0.02 39.4 0.21 17.54 0.27 0.13 0.03 99.5 81.0
Col-1001B-NiOl-T17-242.1 0.02 38.9 0.19 17.65 0.26 0.14 0.02 99.3 81.0
Col-1001B-NiOl-T242.2 0.03 39.2 0.19 17.68 0.27 0.13 0.03 99.7 81.0
Col-1001B-NiOl-T641.8 0.03 39.0 0.18 17.54 0.27 0.16 0.01 99.1 81.0
Col-1001B-NiOl-T941.8 0.02 39.3 0.20 17.56 0.31 0.16 0.08 99.5 80.9
Col-1001B-NiOl-T941.8 0.03 39.1 0.24 17.56 0.23 0.19 0.31 99.5 80.9
Col-1001B-NiOl-T141.9 0.02 39.3 0.18 17.62 0.28 0.16 0.02 99.5 80.9
Col-1001B-NiOl-T141.8 0.03 39.2 0.20 17.56 0.27 0.13 0.02 99.3 80.9
Col-1001B-NiOl-T241.8 0.02 39.1 0.19 17.57 0.31 0.15 0.04 99.2 80.9
Col-1001B-NiOl-T1242.0 0.03 39.4 0.19 17.64 0.24 0.13 0.03 99.6 80.9
Col-1001B-NiOl-T1141.7 0.03 39.5 0.20 17.53 0.25 0.13 0.01 99.3 80.9
Col-1001B-NiOl-T7-142.0 0.04 39.7 0.19 17.68 0.29 0.17 0.01 100.1 80.9
Col-1001B-NiOl-T241.9 0.02 39.0 0.18 17.65 0.18 0.15 -0.01 99.1 80.9
Col-1001B-NiOl-T141.9 0.02 39.2 0.18 17.65 0.27 0.15 0.02 99.4 80.9
Col-1001B-NiOl-T12MgHunt42.0 0.05 39.8 0.22 17.72 0.18 0.11 0.03 100.1 80.9
Col-1001B-NiOl-T7-142.1 0.03 39.5 0.19 17.74 0.25 0.14 0.02 99.9 80.9
Col-1001B-NiOl-T142.0 0.04 39.3 0.17 17.74 0.27 0.16 0.02 99.7 80.9
Col-1001B-NiOl-T1041.9 0.03 39.6 0.20 17.68 0.23 0.14 0.02 99.8 80.8
Col-1001B-NiOl-T1442.2 0.47 39.2 0.24 17.81 0.24 0.15 0.03 100.3 80.8
Col-1001B-NiOl-T342.3 0.04 39.6 0.19 17.87 0.21 0.16 0.01 100.4 80.8
Col-1001B-NiOl-T1842.0 0.04 39.6 0.20 17.73 0.24 0.16 0.03 100.0 80.8
Col-1001B-NiOl-T141.8 0.03 39.5 0.19 17.68 0.25 0.12 0.02 99.6 80.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T1141.7 0.02 39.9 0.18 17.65 0.22 0.13 0.03 99.8 80.8
Col-1001B-NiOl-T17-241.9 0.03 39.0 0.19 17.74 0.26 0.16 0.03 99.4 80.8
Col-1001B-NiOl-T7-142.1 0.01 39.4 0.21 17.81 0.19 0.13 0.03 99.8 80.8
Col-1001B-NiOl-T442.0 0.02 39.9 0.22 17.79 0.32 0.12 0.02 100.4 80.8
Col-1001B-NiOl-T1241.5 0.04 39.5 0.21 17.61 0.26 0.13 0.05 99.4 80.8
Col-1001B-NiOl-T1342.1 0.03 39.5 0.22 17.87 0.22 0.14 0.04 100.1 80.8
Col-1001B-NiOl-T641.7 0.02 39.2 0.19 17.68 0.20 0.14 0.02 99.1 80.8
Col-1001B-NiOl-T341.8 0.03 39.4 0.18 17.76 0.25 0.13 0.03 99.6 80.8
Col-1001B-NiOl-T241.9 0.02 38.9 0.20 17.82 0.24 0.15 0.03 99.3 80.7
Col-1001B-NiOl-T141.9 0.03 39.3 0.20 17.81 0.23 0.11 0.00 99.5 80.7
Col-1001B-NiOl-T342.0 0.02 39.2 0.20 17.85 0.27 0.15 0.02 99.6 80.7
Col-1001B-NiOl-T1041.8 0.03 39.6 0.19 17.79 0.28 0.15 0.02 99.8 80.7
Col-1001B-NiOl-T441.8 0.03 39.5 0.21 17.77 0.23 0.12 0.01 99.6 80.7
Col-1001B-NiOl-T941.5 0.03 39.2 0.19 17.71 0.22 0.13 0.04 99.0 80.7
Col-1001B-NiOl-T341.6 0.02 39.3 0.20 17.76 0.26 0.17 0.01 99.4 80.7
Col-1001B-NiOl-T341.4 0.01 39.4 0.20 17.66 0.29 0.10 0.01 99.0 80.7
Col-1001B-NiOl-T341.5 0.03 39.6 0.19 17.73 0.25 0.13 0.02 99.5 80.7
Col-1001B-NiOl-T18MgHunt42.0 0.02 39.9 0.20 17.98 0.25 0.12 0.01 100.5 80.7
Col-1001B-NiOl-T1041.8 0.04 39.7 0.21 17.91 0.24 0.15 0.03 100.1 80.6
Col-1001B-NiOl-T441.6 0.03 39.4 0.21 17.88 0.25 0.09 0.02 99.6 80.6
Col-1001B-NiOl-T1140.8 1.65 38.7 0.22 17.51 0.28 0.14 0.02 99.3 80.6
Col-1001B-NiOl-T7-241.9 0.03 39.7 0.20 18.01 0.28 0.15 0.02 100.4 80.6
Col-1001B-NiOl-T7-141.9 0.02 39.4 0.19 18.02 0.24 0.14 0.03 99.9 80.6
Col-1001B-NiOl-T641.7 0.05 39.0 0.19 17.95 0.21 0.14 0.02 99.2 80.5
Col-1001B-NiOl-T441.5 0.04 39.1 0.21 17.87 0.27 0.12 0.01 99.1 80.5
Col-1001B-NiOl-T1041.4 0.03 39.3 0.21 17.84 0.28 0.13 0.02 99.2 80.5
Col-1001B-NiOl-T1441.5 0.03 39.4 0.20 17.91 0.26 0.14 0.02 99.4 80.5
Col-1001B-NiOl-T141.8 0.02 39.3 0.20 18.03 0.30 0.14 0.01 99.7 80.5
Col-1001B-NiOl-T1241.5 0.02 39.4 0.18 17.90 0.28 0.11 0.01 99.4 80.5
Col-1001B-NiOl-T1841.6 0.03 39.3 0.20 17.98 0.22 0.14 0.02 99.5 80.5
Col-1001B-NiOl-T141.3 0.03 39.2 0.21 17.86 0.25 0.10 0.00 99.0 80.5
Col-1001B-NiOl-T441.6 0.04 39.2 0.20 17.99 0.18 0.11 0.04 99.3 80.5
Col-1001B-NiOl-T1141.8 0.03 39.6 0.21 18.08 0.21 0.16 0.01 100.1 80.5
Col-1001B-NiOl-T1141.8 0.03 39.9 0.21 18.10 0.21 0.12 0.01 100.4 80.5
Col-1001B-NiOl-T1341.9 0.02 39.2 0.18 18.13 0.21 0.14 0.01 99.8 80.5
Col-1001B-NiOl-T441.7 0.02 39.4 0.21 18.07 0.31 0.14 0.02 99.9 80.4
Col-1001B-NiOl-T441.4 0.04 39.3 0.20 17.96 0.23 0.10 0.01 99.2 80.4
Col-1001B-NiOl-T12MgHunt40.0 3.23 39.0 0.28 17.40 0.26 0.11 0.02 100.3 80.4
Col-1001B-NiOl-T7-141.6 0.04 39.5 0.18 18.13 0.23 0.13 0.03 99.9 80.4
Col-1001B-NiOl-T1341.6 0.04 39.4 0.19 18.10 0.29 0.10 0.04 99.8 80.4
Col-1001B-NiOl-T441.4 0.03 39.3 0.19 18.04 0.26 0.10 0.02 99.4 80.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T1441.8 0.03 39.3 0.19 18.20 0.30 0.14 0.02 99.9 80.4
Col-1001B-NiOl-T12MgHunt41.7 0.04 39.6 0.24 18.22 0.29 0.12 0.03 100.2 80.3
Col-1001B-NiOl-T7-141.7 0.03 39.3 0.19 18.27 0.26 0.13 0.00 99.9 80.3
Col-1001B-NiOl-T941.6 0.03 39.2 0.21 18.20 0.22 0.13 0.03 99.6 80.3
Col-1001B-NiOl-T1041.7 0.03 39.6 0.20 18.27 0.25 0.14 0.02 100.2 80.3
Col-1001B-NiOl-T141.4 0.03 39.1 0.21 18.18 0.25 0.14 0.02 99.3 80.2
Col-1001B-NiOl-T141.3 0.04 39.0 0.20 18.25 0.30 0.12 0.04 99.3 80.1
Col-1001B-NiOl-T1041.2 0.04 39.4 0.26 18.23 0.24 0.14 0.02 99.5 80.1
Col-1001B-NiOl-T1341.3 0.03 39.2 0.21 18.27 0.25 0.14 -0.01 99.4 80.1
Col-1001B-NiOl-T7-141.3 0.05 39.3 0.20 18.29 0.28 0.14 0.02 99.6 80.1
Col-1001B-NiOl-T341.3 0.03 39.6 0.19 18.26 0.27 0.13 0.04 99.7 80.1
Col-1001B-NiOl-T241.3 0.02 38.7 0.19 18.31 0.26 0.16 0.03 99.0 80.1
Col-1001B-NiOl-T141.8 0.02 39.3 0.20 18.55 0.28 0.14 0.00 100.3 80.1
Col-1001B-NiOl-T441.6 0.01 39.2 0.20 18.44 0.29 0.09 0.02 99.9 80.1
Col-1001B-NiOl-T1441.3 0.05 39.1 0.20 18.34 0.24 0.09 0.02 99.3 80.1
Col-1001B-NiOl-T241.4 0.01 38.9 0.20 18.38 0.26 0.13 0.01 99.2 80.0
Col-1001B-NiOl-T18MgHunt41.6 0.03 39.9 0.20 18.47 0.24 0.18 0.04 100.6 80.0
Col-1001B-NiOl-T17-241.3 0.02 38.8 0.18 18.34 0.21 0.14 0.02 99.0 80.0
Col-1001B-NiOl-T341.5 0.01 39.4 0.20 18.44 0.25 0.16 0.01 99.9 80.0
Col-1001B-NiOl-T141.3 0.02 39.2 0.21 18.36 0.22 0.12 0.02 99.4 80.0
Col-1001B-NiOl-T941.3 0.03 38.9 0.19 18.40 0.28 0.14 0.03 99.3 80.0
Col-1001B-NiOl-T541.3 0.03 38.9 0.18 18.49 0.25 0.10 0.02 99.3 79.9
Col-1001B-NiOl-T441.4 0.02 39.4 0.20 18.52 0.30 0.10 0.00 99.9 79.9
Col-1001B-NiOl-T1841.5 0.04 39.5 0.19 18.58 0.25 0.13 0.01 100.2 79.9
Col-1001B-NiOl-T441.4 0.02 39.4 0.20 18.54 0.30 0.09 0.02 100.0 79.9
Col-1001B-NiOl-T1141.6 0.02 39.6 0.19 18.63 0.16 0.13 0.01 100.3 79.9
Col-1001B-NiOl-T141.0 0.03 39.1 0.20 18.40 0.24 0.12 0.01 99.1 79.9
Col-1001B-NiOl-T1241.3 0.02 39.3 0.19 18.58 0.32 0.13 0.01 99.9 79.8
Col-1001B-NiOl-T441.3 0.02 39.1 0.20 18.62 0.27 0.10 0.02 99.5 79.8
Col-1001B-NiOl-T441.1 0.03 39.1 0.20 18.55 0.23 0.11 0.03 99.3 79.8
Col-1001B-NiOl-T17-141.1 0.03 38.7 0.22 18.60 0.31 0.14 0.03 99.1 79.7
Col-1001B-NiOl-T1840.9 0.03 39.4 0.21 18.51 0.30 0.12 0.00 99.4 79.7
Col-1001B-NiOl-T17-141.1 0.04 38.7 0.19 18.65 0.26 0.14 0.01 99.1 79.7
Col-1001B-NiOl-T141.3 0.04 39.4 0.21 18.78 0.27 0.09 0.00 100.0 79.7
Col-1001B-NiOl-T1441.2 0.04 39.1 0.20 18.79 0.22 0.12 0.02 99.7 79.6
Col-1001B-NiOl-T7-140.9 0.03 39.2 0.19 18.64 0.28 0.10 0.01 99.3 79.6
Col-1001B-NiOl-T1441.1 0.04 39.1 0.19 18.73 0.24 0.13 0.03 99.5 79.6
Col-1001B-NiOl-T141.2 0.03 39.1 0.19 18.82 0.25 0.12 0.02 99.8 79.6
Col-1001B-NiOl-T541.1 0.02 39.0 0.20 18.82 0.26 0.11 0.01 99.5 79.5
Col-1001B-NiOl-T1141.0 0.04 39.6 0.21 18.80 0.25 0.12 0.00 100.1 79.5
Col-1001B-NiOl-T140.8 0.01 39.2 0.20 18.76 0.20 0.10 0.00 99.2 79.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T1141.1 0.01 39.7 0.19 18.94 0.28 0.10 0.00 100.4 79.5
Col-1001B-NiOl-T341.4 0.03 39.4 0.21 19.05 0.23 0.12 0.04 100.4 79.5
Col-1001B-NiOl-T17-141.0 0.03 38.8 0.17 18.87 0.21 0.13 0.03 99.2 79.5
Col-1001B-NiOl-T1840.7 0.04 39.2 0.19 18.82 0.31 0.09 0.01 99.4 79.4
Col-1001B-NiOl-T7-141.2 0.04 39.3 0.20 19.07 0.34 0.09 -0.01 100.2 79.4
Col-1001B-NiOl-T441.0 0.02 39.2 0.20 18.96 0.28 0.10 -0.01 99.7 79.4
Col-1001B-NiOl-T940.8 0.02 39.1 0.19 18.91 0.30 0.11 0.01 99.4 79.4
Col-1001B-NiOl-T440.7 0.02 39.3 0.21 18.89 0.32 0.10 0.01 99.5 79.4
Col-1001B-NiOl-T17-140.9 0.02 38.6 0.19 18.99 0.21 0.14 0.01 99.1 79.3
Col-1001B-NiOl-T440.9 0.03 39.3 0.20 19.02 0.30 0.09 0.00 99.8 79.3
Col-1001B-NiOl-T640.9 0.03 38.7 0.20 19.00 0.29 0.11 0.02 99.2 79.3
Col-1001B-NiOl-T7-140.8 0.03 39.2 0.21 19.00 0.27 0.08 0.02 99.7 79.3
Col-1001B-NiOl-T1140.9 0.03 39.5 0.21 19.11 0.23 0.09 0.01 100.1 79.2
Col-1001B-NiOl-T1440.7 0.03 39.0 0.20 19.03 0.23 0.09 0.00 99.2 79.2
Col-1001B-NiOl-T241.2 0.02 38.8 0.21 19.29 0.25 0.12 0.00 99.9 79.2
Col-1001B-NiOl-T1240.9 0.02 39.4 0.19 19.20 0.24 0.11 0.03 100.1 79.1
Col-1001B-NiOl-T540.9 0.03 39.0 0.20 19.23 0.23 0.10 0.01 99.7 79.1
Col-1001B-NiOl-T1040.5 0.03 39.3 0.24 19.07 0.26 0.10 0.01 99.5 79.1
Col-1001B-NiOl-T17-140.9 0.02 38.8 0.19 19.24 0.25 0.14 0.04 99.5 79.1
Col-1001B-NiOl-T1840.4 0.03 39.0 0.20 19.09 0.34 0.12 0.02 99.2 79.1
Col-1001B-NiOl-T540.8 0.01 39.0 0.19 19.26 0.23 0.11 0.00 99.6 79.1
Col-1001B-NiOl-T17-140.6 0.03 38.6 0.18 19.24 0.26 0.10 0.03 99.1 79.0
Col-1001B-NiOl-T17-140.5 0.03 38.8 0.20 19.23 0.31 0.10 0.00 99.2 79.0
Col-1001B-NiOl-T1040.6 0.02 39.2 0.21 19.28 0.23 0.12 -0.01 99.7 79.0
Col-1001B-NiOl-T940.6 0.04 39.1 0.21 19.31 0.21 0.07 0.03 99.5 78.9
Col-1001B-NiOl-T17-140.5 0.02 38.6 0.20 19.26 0.30 0.12 0.03 99.0 78.9
Col-1001B-NiOl-T1440.5 0.02 39.0 0.19 19.27 0.26 0.10 0.00 99.3 78.9
Col-1001B-NiOl-T7-240.9 0.02 39.4 0.22 19.47 0.24 0.12 0.02 100.4 78.9
Col-1001B-NiOl-T540.3 0.03 39.0 0.22 19.25 0.29 0.08 0.03 99.2 78.9
Col-1001B-NiOl-T1540.3 0.02 39.2 0.21 19.30 0.27 0.08 0.01 99.4 78.8
Col-1001B-NiOl-T1840.7 0.02 39.3 0.21 19.48 0.32 0.10 0.00 100.1 78.8
Col-1001B-NiOl-T440.5 0.01 38.9 0.20 19.48 0.32 0.10 0.00 99.5 78.8
Col-1001B-NiOl-T1340.5 0.03 39.1 0.20 19.47 0.24 0.13 0.02 99.6 78.7
Col-1001B-NiOl-T7-140.6 0.02 39.2 0.20 19.58 0.28 0.09 0.01 99.9 78.7
Col-1001B-NiOl-T7-140.1 0.03 39.1 0.20 19.35 0.25 0.09 -0.01 99.1 78.7
Col-1001B-NiOl-T1140.5 0.04 39.5 0.22 19.65 0.34 0.09 0.02 100.4 78.6
Col-1001B-NiOl-T17-140.4 0.02 38.4 0.21 19.65 0.23 0.09 0.03 99.1 78.6
Col-1001B-NiOl-T340.3 0.01 39.1 0.20 19.62 0.32 0.10 0.03 99.7 78.6
Col-1001B-NiOl-T1440.2 0.02 39.1 0.20 19.63 0.29 0.11 0.01 99.5 78.5
Col-1001B-NiOl-T440.1 0.03 38.9 0.21 19.63 0.29 0.10 0.00 99.2 78.5
Col-1001B-NiOl-T1540.3 0.03 39.2 0.20 19.81 0.22 0.09 0.02 99.9 78.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T17-140.2 0.03 38.6 0.22 19.78 0.25 0.05 0.01 99.1 78.4
Col-1001B-NiOl-T1540.3 0.02 39.2 0.20 19.85 0.25 0.08 -0.01 99.9 78.3
Col-1001B-NiOl-T1839.7 0.02 39.3 0.20 19.59 0.26 0.07 0.02 99.2 78.3
Col-1001B-NiOl-T1540.1 0.02 39.1 0.20 19.79 0.23 0.07 0.01 99.5 78.3
Col-1001B-NiOl-T140.5 0.03 38.9 0.21 20.00 0.28 0.08 0.02 100.0 78.3
Col-1001B-NiOl-T640.0 0.02 38.6 0.20 19.77 0.25 0.12 0.00 99.0 78.3
Col-1001B-NiOl-T17-140.0 0.03 38.4 0.21 19.84 0.34 0.10 0.02 99.0 78.3
Col-1001B-NiOl-T1239.9 0.03 38.9 0.21 19.84 0.27 0.10 0.02 99.3 78.2
Col-1001B-NiOl-T140.3 0.03 38.8 0.20 20.05 0.27 0.10 -0.01 99.7 78.2
Col-1001B-NiOl-T140.2 0.02 39.0 0.20 20.18 0.29 0.09 -0.01 100.0 78.0
Col-1001B-NiOl-T839.8 0.03 38.9 0.20 19.98 0.29 0.10 0.04 99.3 78.0
Col-1001B-NiOl-T1540.1 0.02 39.0 0.21 20.15 0.24 0.09 0.02 99.8 78.0
Col-1001B-NiOl-T839.9 0.02 38.9 0.20 20.10 0.30 0.10 0.03 99.6 78.0
Col-1001B-NiOl-T1539.9 0.03 39.3 0.21 20.25 0.38 0.07 0.02 100.2 77.8
Col-1001B-NiOl-T1839.8 0.03 38.8 0.20 20.23 0.28 0.08 0.01 99.4 77.8
Col-1001B-NiOl-T17-139.9 0.02 38.7 0.20 20.36 0.27 0.07 0.00 99.5 77.8
Col-1001B-NiOl-T539.7 0.03 38.8 0.22 20.32 0.28 0.05 0.00 99.4 77.7
Col-1001B-NiOl-T139.7 0.02 38.7 0.21 20.47 0.32 0.08 0.00 99.5 77.6
Col-1001B-NiOl-T17-139.7 0.00 38.7 0.19 20.52 0.25 0.09 0.02 99.4 77.5
Col-1001B-NiOl-T1539.6 0.03 39.1 0.20 20.56 0.31 0.08 -0.01 100.0 77.5
Col-1001B-NiOl-T539.4 0.03 38.9 0.21 20.48 0.31 0.08 0.02 99.4 77.4
Col-1001B-NiOl-T1439.5 0.01 38.8 0.22 20.68 0.31 0.08 0.00 99.6 77.3
Col-1001B-NiOl-T1439.5 0.07 38.8 0.20 20.72 0.35 0.09 -0.01 99.7 77.3
Col-1001B-NiOl-T439.6 0.03 38.5 0.22 20.81 0.29 0.06 -0.02 99.5 77.2
Col-1001B-NiOl-T839.2 0.03 38.7 0.21 20.68 0.29 0.07 0.00 99.2 77.2
Col-1001B-NiOl-T1539.5 0.01 38.9 0.21 20.88 0.28 0.09 0.02 99.9 77.1
Col-1001B-NiOl-T139.5 0.02 38.6 0.20 20.98 0.36 0.06 0.00 99.7 77.0
Col-1001B-NiOl-T1539.3 0.04 38.6 0.21 20.97 0.30 0.08 0.01 99.5 77.0
Col-1001B-NiOl-T339.4 0.02 39.0 0.20 21.03 0.30 0.10 0.00 100.0 77.0
Col-1001B-NiOl-T939.3 0.03 38.4 0.21 21.01 0.27 0.07 0.02 99.3 76.9
Col-1001B-NiOl-T1639.2 0.02 38.6 0.21 20.98 0.35 0.10 0.00 99.4 76.9
Col-1001B-NiOl-T7-139.3 0.03 39.0 0.19 21.05 0.31 0.06 0.00 99.9 76.9
Col-1001B-NiOl-T17-138.9 0.04 38.9 0.22 20.89 0.29 0.10 0.01 99.3 76.8
Col-1001B-NiOl-T939.0 0.03 38.6 0.21 21.10 0.28 0.10 0.02 99.4 76.7
Col-1001B-NiOl-T17-138.9 0.02 38.4 0.20 21.15 0.35 0.07 0.01 99.0 76.6
Col-1001B-NiOl-T1339.2 0.01 38.8 0.21 21.36 0.33 0.10 0.01 100.0 76.6
Col-1001B-NiOl-T7-139.5 0.03 38.9 0.21 21.52 0.25 0.09 0.00 100.5 76.6
Col-1001B-NiOl-T138.8 0.03 38.8 0.21 21.22 0.26 0.08 0.00 99.5 76.5
Col-1001B-NiOl-T339.0 0.02 38.7 0.20 21.31 0.30 0.08 0.00 99.6 76.5
Col-1001B-NiOl-T838.7 0.03 38.6 0.18 21.37 0.29 0.08 0.02 99.3 76.4
Col-1001B-NiOl-T538.8 0.02 38.7 0.20 21.46 0.30 0.07 0.00 99.6 76.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T1238.7 0.02 38.7 0.23 21.48 0.25 0.07 0.00 99.5 76.3
Col-1001B-NiOl-T1339.0 0.02 38.7 0.20 21.70 0.29 0.09 0.01 100.0 76.2
Col-1001B-NiOl-T1638.8 0.01 38.4 0.19 21.63 0.22 0.07 -0.01 99.2 76.2
Col-1001B-NiOl-T1638.7 0.05 39.1 0.20 21.61 0.30 0.08 -0.02 100.0 76.2
Col-1001B-NiOl-T1138.7 0.03 38.8 0.21 21.60 0.23 0.05 0.03 99.6 76.1
Col-1001B-NiOl-T1438.7 0.03 38.6 0.21 21.85 0.36 0.08 0.04 99.9 76.0
Col-1001B-NiOl-T1538.6 0.03 38.8 0.22 21.83 0.29 0.08 0.01 99.8 75.9
Col-1001B-NiOl-T838.3 0.03 38.5 0.21 21.72 0.31 0.04 0.01 99.1 75.9
Col-1001B-NiOl-T1638.7 0.02 38.4 0.21 22.03 0.30 0.07 0.01 99.7 75.8
Col-1001B-NiOl-T838.5 0.04 38.5 0.20 21.98 0.31 0.08 0.01 99.6 75.7
Col-1001B-NiOl-T538.4 0.03 38.3 0.22 21.93 0.32 0.05 0.00 99.2 75.7
Col-1001B-NiOl-T1638.4 0.02 38.5 0.20 22.06 0.33 0.10 0.01 99.7 75.6
Col-1001B-NiOl-T1338.2 0.02 38.3 0.20 22.09 0.26 0.07 0.02 99.2 75.5
Col-1001B-NiOl-T1538.4 0.02 38.8 0.20 22.26 0.32 0.06 0.01 100.1 75.5
Col-1001B-NiOl-T1438.1 0.02 38.8 0.19 22.36 0.41 0.06 0.00 99.9 75.2
Col-1001B-NiOl-T1638.1 0.01 38.4 0.23 22.43 0.34 0.10 0.00 99.6 75.2
Col-1001B-NiOl-T1638.2 0.02 38.3 0.18 22.65 0.33 0.08 0.01 99.8 75.0
Col-1001B-NiOl-T17-138.1 0.02 38.0 0.19 22.69 0.28 0.09 0.00 99.4 75.0
Col-1001B-NiOl-T1637.8 0.01 38.5 0.24 22.68 0.30 0.08 0.02 99.7 74.8
Col-1001B-NiOl-T1637.6 0.01 38.0 0.23 22.83 0.34 0.07 0.01 99.1 74.6
Col-1001B-NiOl-T1237.1 0.02 38.4 0.27 22.72 0.37 0.09 -0.01 99.0 74.5
Col-1001B-NiOl-T437.5 0.02 38.1 0.20 23.06 0.36 0.09 0.02 99.3 74.3
Col-1001B-NiOl-T1637.5 0.03 38.0 0.22 23.19 0.39 0.10 0.00 99.4 74.2
Col-1001B-NiOl-T1337.3 0.02 38.4 0.23 23.33 0.39 0.07 -0.02 99.6 74.0
Col-1001B-NiOl-T7-137.1 0.03 38.3 0.21 23.23 0.39 0.06 0.02 99.3 74.0
Col-1001B-NiOl-T337.3 0.02 38.6 0.22 23.42 0.35 0.04 -0.02 99.9 73.9
Col-1001B-NiOl-T17-137.2 0.03 37.9 0.21 23.57 0.36 0.06 0.02 99.4 73.8
Col-1001B-NiOl-T437.3 0.02 38.1 0.21 23.64 0.35 0.06 0.01 99.7 73.8
Col-1001B-NiOl-T1136.8 0.03 38.6 0.24 23.71 0.42 0.06 0.01 99.9 73.5
Col-1001B-NiOl-T136.9 0.03 38.1 0.24 23.95 0.39 0.07 0.02 99.7 73.3
Col-1001B-NiOl-T1636.6 0.02 37.9 0.26 24.10 0.40 0.05 0.00 99.3 73.0
Col-1001B-NiOl-T1336.8 0.02 38.1 0.23 24.38 0.30 0.08 0.01 99.9 72.9
Col-1001B-NiOl-T17-136.5 0.01 37.7 0.26 24.38 0.37 0.05 0.00 99.3 72.7
Col-1001B-NiOl-T436.4 0.02 38.1 0.25 24.81 0.42 0.05 0.04 100.0 72.3
Col-1001B-NiOl-T7-236.1 0.03 38.5 0.27 25.03 0.30 0.05 0.00 100.3 72.0
Col-1001B-NiOl-T1636.0 0.02 37.7 0.26 24.94 0.37 0.07 0.02 99.4 72.0
Col-1001B-NiOl-T1035.9 0.02 38.3 0.23 24.89 0.29 0.06 -0.01 99.6 72.0
Col-1001B-NiOl-T135.7 0.01 37.8 0.27 25.39 0.41 0.07 0.02 99.7 71.5
Col-1001B-NiOl-T935.5 0.02 37.6 0.26 25.28 0.42 0.05 0.03 99.2 71.4
Col-1001B-NiOl-T434.9 0.02 37.7 0.29 26.13 0.35 0.04 -0.01 99.4 70.4
Col-1001B-NiOl-T17-134.1 0.03 37.3 0.29 26.75 0.55 0.07 0.00 99.1 69.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1001B-NiOl-T334.3 0.03 37.5 0.29 27.35 0.38 0.07 0.00 99.9 69.1
Col-1001B-NiOl-T933.4 0.03 37.3 0.33 27.85 0.42 0.04 0.01 99.4 68.1
Col-1001B-NiOl-T1033.4 0.02 37.5 0.24 28.32 0.41 0.05 0.00 100.0 67.8
Col-1001B-NiOl-T832.6 0.03 37.2 0.33 28.74 0.41 0.04 0.01 99.4 66.9
Col-1001B-NiOl-T533.0 0.03 37.2 0.29 29.13 0.39 0.04 0.00 100.1 66.9
Col-1001B-NiOl-T1631.6 0.02 37.4 0.33 29.17 0.48 0.05 0.01 99.1 65.9
Col-1001B-NiOl-T531.5 0.02 36.8 0.28 30.31 0.46 0.03 -0.01 99.4 65.0
Col-1001B-NiOl-T1631.4 0.02 36.7 0.34 30.33 0.43 0.07 0.02 99.3 64.8
Col-1001B-NiOl-T1129.8 0.02 36.7 0.34 32.53 0.55 0.03 0.02 100.0 62.0
Col-1001B-NiOl-T829.3 0.01 36.5 0.31 32.91 0.60 0.04 0.01 99.7 61.4
Col-1001B-NiOl-T1327.3 0.01 35.9 0.36 35.38 0.64 0.04 0.00 99.7 57.9

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOl-T17MgHunt50.4 0.02 42.0 0.14 6.90 0.09 0.64 0.05 100.2 92.9
Col-1003B-a1-NiOlT1950.3 0.01 41.5 0.15 6.92 0.09 0.58 0.09 99.6 92.8
Col-1003B-a1-NiOl-T17MgHunt50.3 0.01 42.0 0.13 6.94 0.11 0.66 0.08 100.2 92.8
Col-1003B-a1-NiOl-T17MgHunt50.1 0.02 41.8 0.14 6.94 0.15 0.65 0.09 99.9 92.8
Col-1003B-a1-NiOl-T25MgHunt150.5 0.03 42.0 0.16 7.01 0.05 0.59 0.15 100.5 92.8
Col-1003B-a1-NiOlT2550.4 0.02 41.8 0.14 7.00 0.12 0.59 0.11 100.2 92.8
Col-1003B-a1-NiOl-T25MgHunt150.4 0.02 42.0 0.14 7.03 0.06 0.62 0.09 100.4 92.7
Col-1003B-a1-NiOl-T17MgHunt50.3 0.01 42.1 0.15 7.03 0.11 0.62 0.06 100.4 92.7
Col-1003B-a1-NiOl-T17MgHunt50.3 0.02 42.0 0.14 7.05 0.12 0.61 0.05 100.3 92.7
Col-1003B-a1-NiOl-T25MgHunt250.5 0.01 42.1 0.16 7.09 0.04 0.60 0.13 100.6 92.7
Col-1003B-a1-NiOl-T17MgHunt50.5 0.02 41.9 0.13 7.10 0.13 0.62 0.06 100.5 92.7
Col-1003B-a1-NiOl-T25MgHunt150.4 0.01 42.0 0.14 7.09 0.10 0.60 0.06 100.4 92.7
Col-1003B-a1-NiOlT2550.3 0.03 42.1 0.14 7.12 0.08 0.64 0.13 100.5 92.6
Col-1003B-a1-NiOlT2550.3 0.01 41.8 0.14 7.14 0.16 0.60 0.06 100.3 92.6
Col-1003B-a1-NiOl-T17MgHunt50.4 0.01 41.8 0.14 7.17 0.09 0.65 0.07 100.4 92.6
Col-1003B-a1-NiOl-T25MgHunt150.1 0.02 42.0 0.14 7.13 0.13 0.55 0.06 100.1 92.6
Col-1003B-a1-NiOl-T19MgHunt150.2 0.03 41.6 0.14 7.21 0.12 0.56 0.11 99.9 92.5
Col-1003B-a1-NiOlT1950.2 0.02 41.6 0.15 7.23 0.14 0.57 0.08 99.9 92.5
Col-1003B-a1-NiOlT1950.2 0.02 41.6 0.14 7.24 0.08 0.58 0.04 99.9 92.5
Col-1003B-a1-NiOl-T25MgHunt150.1 0.03 41.7 0.13 7.24 0.13 0.64 0.06 100.1 92.5
Col-1003B-a1-NiOl-T17MgHunt49.2 0.02 41.9 0.13 7.12 0.14 0.64 0.10 99.3 92.5
Col-1003B-a1-NiOlT2550.0 0.01 41.6 0.14 7.25 0.12 0.58 0.05 99.8 92.5
Col-1003B-a1-NiOl-T19MgHunt150.0 0.02 41.6 0.13 7.26 0.18 0.57 0.08 99.8 92.5
Col-1003B-a1-NiOlT1750.0 0.02 41.4 0.15 7.29 0.08 0.61 0.05 99.6 92.4
Col-1003B-a1-NiOl-T19MgHunt149.8 0.02 41.7 0.16 7.27 0.07 0.59 0.07 99.6 92.4
Col-1003B-a1-NiOl-T17MgHunt50.0 0.01 41.9 0.14 7.29 0.12 0.62 0.07 100.1 92.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOl-T19MgHunt249.6 0.03 41.7 0.13 7.26 0.13 0.59 0.06 99.6 92.4
Col-1003B-a1-NiOlT1750.0 0.03 41.2 0.15 7.32 0.14 0.62 0.08 99.6 92.4
Col-1003B-a1-NiOl-T19MgHunt249.8 0.01 41.7 0.15 7.28 0.13 0.59 0.06 99.7 92.4
Col-1003B-a1-NiOl-T19MgHunt149.9 0.02 41.7 0.15 7.31 0.11 0.60 0.09 99.9 92.4
Col-1003B-a1-NiOl-T25MgHunt150.5 0.01 42.0 0.14 7.41 0.07 0.62 0.09 100.8 92.4
Col-1003B-a1-NiOl-T25MgHunt250.3 0.03 42.1 0.16 7.41 0.13 0.60 0.08 100.8 92.4
Col-1003B-a1-NiOlT149.9 0.02 41.3 0.12 7.34 0.11 0.57 0.09 99.4 92.4
Col-1003B-a1-NiOl-T17MgHunt50.0 0.00 41.7 0.14 7.38 0.10 0.61 0.07 100.1 92.4
Col-1003B-a1-NiOl-T25MgHunt250.2 0.02 42.0 0.14 7.41 0.04 0.59 0.08 100.5 92.4
Col-1003B-a1-NiOlT1749.9 0.02 41.4 0.14 7.36 0.13 0.64 0.10 99.7 92.4
Col-1003B-a1-NiOlT149.9 0.01 41.4 0.15 7.37 0.10 0.60 0.16 99.8 92.3
Col-1003B-a1-NiOlT2550.1 0.01 41.9 0.16 7.41 0.08 0.56 0.09 100.4 92.3
Col-1003B-a1-NiOlT1950.1 0.03 41.6 0.14 7.40 0.12 0.56 0.05 100.0 92.3
Col-1003B-a1-NiOlT2549.9 0.01 42.0 0.14 7.39 0.09 0.60 0.06 100.2 92.3
Col-1003B-a1-NiOl-T25MgHunt150.3 0.03 41.8 0.14 7.46 0.11 0.59 0.07 100.5 92.3
Col-1003B-a1-NiOl-T19MgHunt250.0 0.01 41.7 0.15 7.41 0.07 0.55 0.04 99.9 92.3
Col-1003B-a1-NiOl-T17MgHunt49.7 0.02 41.9 0.15 7.40 0.13 0.62 0.06 100.0 92.3
Col-1003B-a1-NiOlT1949.8 0.04 41.4 0.14 7.43 0.15 0.59 0.07 99.6 92.3
Col-1003B-a1-NiOlT2549.6 0.02 41.6 0.14 7.42 0.08 0.56 0.08 99.5 92.3
Col-1003B-a1-NiOlT1949.9 0.02 41.5 0.14 7.48 0.13 0.59 0.07 99.9 92.2
Col-1003B-a1-NiOl-T25MgHunt250.2 0.02 42.0 0.14 7.52 0.09 0.60 0.08 100.6 92.2
Col-1003B-a1-NiOlT1749.8 0.03 41.5 0.14 7.48 0.11 0.59 0.05 99.8 92.2
Col-1003B-a1-NiOl-T17MgHunt49.5 0.02 41.6 0.13 7.43 0.13 0.60 0.05 99.5 92.2
Col-1003B-a1-NiOl-T19MgHunt250.0 0.02 42.0 0.14 7.51 0.10 0.61 0.05 100.5 92.2
Col-1003B-a1-NiOl-T19MgHunt149.7 0.02 41.6 0.13 7.48 0.11 0.59 0.09 99.7 92.2
Col-1003B-a1-NiOl-T25MgHunt150.0 0.02 41.7 0.13 7.53 0.12 0.57 0.08 100.2 92.2
Col-1003B-a1-NiOl-T17MgHunt50.0 0.03 41.7 0.14 7.53 0.09 0.63 0.06 100.2 92.2
Col-1003B-a1-NiOlT1949.7 0.02 41.5 0.14 7.49 0.13 0.56 0.06 99.5 92.2
Col-1003B-a1-NiOlT149.7 0.02 41.2 0.13 7.49 0.08 0.60 0.09 99.3 92.2
Col-1003B-a1-NiOl-T19MgHunt149.8 0.00 41.8 0.14 7.51 0.08 0.57 0.07 99.9 92.2
Col-1003B-a1-NiOlT1949.8 0.02 41.7 0.14 7.53 0.12 0.59 0.05 100.0 92.2
Col-1003B-a1-NiOl-T19MgHunt249.8 0.02 41.6 0.14 7.53 0.13 0.59 0.06 99.9 92.2
Col-1003B-a1-NiOl-T19MgHunt149.7 0.02 41.6 0.15 7.54 0.12 0.60 0.08 99.8 92.2
Col-1003B-a1-NiOl-T25MgHunt150.0 0.03 41.9 0.14 7.59 0.11 0.58 0.07 100.4 92.2
Col-1003B-a1-NiOlT1749.9 0.02 41.3 0.15 7.58 0.10 0.52 0.08 99.7 92.1
Col-1003B-a1-NiOlT149.8 0.02 41.4 0.14 7.57 0.09 0.60 0.08 99.6 92.1
Col-1003B-a1-NiOl-T17MgHunt50.0 0.04 41.9 0.14 7.60 0.12 0.64 0.07 100.5 92.1
Col-1003B-a1-NiOlT149.3 0.02 41.4 0.15 7.52 0.09 0.58 0.05 99.1 92.1
Col-1003B-a1-NiOlT149.3 0.01 41.3 0.14 7.52 0.09 0.59 0.07 99.0 92.1
Col-1003B-a1-NiOlT149.7 0.01 41.2 0.14 7.59 0.12 0.58 0.07 99.4 92.1
Col-1003B-a1-NiOlT1950.0 0.02 41.8 0.14 7.63 0.08 0.61 0.07 100.4 92.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT2550.1 0.01 41.6 0.15 7.65 0.08 0.58 0.08 100.2 92.1
Col-1003B-a1-NiOlT1749.8 0.03 41.5 0.13 7.62 0.14 0.59 0.07 99.9 92.1
Col-1003B-a1-NiOlT1950.0 0.02 41.6 0.15 7.65 0.07 0.59 0.07 100.1 92.1
Col-1003B-a1-NiOl-T19MgHunt149.9 0.01 41.7 0.16 7.65 0.05 0.55 0.06 100.1 92.1
Col-1003B-a1-NiOlT1949.8 0.02 41.4 0.13 7.63 0.11 0.54 0.06 99.7 92.1
Col-1003B-a1-NiOlT1949.7 0.01 41.7 0.14 7.63 0.09 0.60 0.07 100.0 92.1
Col-1003B-a1-NiOl-T19MgHunt250.0 0.01 41.9 0.14 7.68 0.08 0.56 0.04 100.4 92.1
Col-1003B-a1-NiOlT1949.9 0.01 41.5 0.13 7.67 0.12 0.57 0.05 100.0 92.1
Col-1003B-a1-NiOlT1749.8 0.03 41.6 0.14 7.65 0.12 0.63 0.10 100.1 92.1
Col-1003B-a1-NiOlT1150.3 0.04 41.5 0.15 7.74 0.11 0.55 0.07 100.4 92.1
Col-1003B-a1-NiOlT1950.0 0.03 41.6 0.14 7.71 0.08 0.58 0.08 100.2 92.0
Col-1003B-a1-NiOlT1149.8 0.00 41.6 0.16 7.67 0.14 0.59 0.05 100.0 92.0
Col-1003B-a1-NiOl-T19MgHunt149.8 0.02 41.7 0.15 7.68 0.11 0.61 0.07 100.2 92.0
Col-1003B-a1-NiOlT16-249.5 0.00 41.8 0.15 7.64 0.10 0.54 0.06 99.8 92.0
Col-1003B-a1-NiOlT949.8 0.02 41.7 0.14 7.69 0.10 0.48 0.09 100.1 92.0
Col-1003B-a1-NiOlT2749.8 0.01 42.2 0.14 7.72 0.11 0.55 0.07 100.6 92.0
Col-1003B-a1-NiOlT1149.9 0.01 41.4 0.15 7.75 0.14 0.55 0.06 100.0 92.0
Col-1003B-a1-NiOlT1749.7 0.01 41.4 0.14 7.71 0.08 0.63 0.08 99.7 92.0
Col-1003B-a1-NiOlT16-249.7 0.02 41.7 0.14 7.71 0.06 0.57 0.09 100.0 92.0
Col-1003B-a1-NiOlT149.6 0.01 41.5 0.15 7.70 0.07 0.63 0.05 99.7 92.0
Col-1003B-a1-NiOlT2549.6 0.01 41.2 0.13 7.71 0.10 0.56 0.09 99.5 92.0
Col-1003B-a1-NiOlT1749.5 0.00 41.4 0.13 7.71 0.13 0.62 0.08 99.6 92.0
Col-1003B-a1-NiOlT949.4 0.01 41.8 0.16 7.68 0.15 0.51 0.05 99.7 92.0
Col-1003B-a1-NiOlT1150.0 -0.01 41.6 0.13 7.78 0.08 0.59 0.05 100.3 92.0
Col-1003B-a1-NiOl-T25MgHunt250.0 0.00 41.9 0.15 7.78 0.13 0.58 0.07 100.6 92.0
Col-1003B-a1-NiOlT16-249.5 0.02 41.5 0.14 7.71 0.10 0.55 0.10 99.6 92.0
Col-1003B-a1-NiOlT1948.8 0.03 42.9 0.13 7.62 0.11 0.59 0.08 100.3 92.0
Col-1003B-a1-NiOlT16-149.6 0.02 41.5 0.12 7.77 0.10 0.56 0.10 99.8 91.9
Col-1003B-a1-NiOlT1749.4 0.02 41.1 0.13 7.75 0.11 0.55 0.05 99.1 91.9
Col-1003B-a1-NiOlT1149.7 0.01 41.2 0.14 7.79 0.10 0.56 0.07 99.6 91.9
Col-1003B-a1-NiOl-T19MgHunt149.8 0.01 41.5 0.14 7.83 0.15 0.57 0.07 100.1 91.9
Col-1003B-a1-NiOlT16-149.8 0.02 41.8 0.13 7.83 0.11 0.55 0.10 100.3 91.9
Col-1003B-a1-NiOlT2249.5 0.01 41.7 0.14 7.79 0.11 0.59 0.08 99.9 91.9
Col-1003B-a1-NiOlT149.6 0.02 41.2 0.15 7.81 0.14 0.58 0.08 99.6 91.9
Col-1003B-a1-NiOlT2249.9 0.01 41.4 0.13 7.85 0.11 0.55 0.05 100.0 91.9
Col-1003B-a1-NiOlT16-149.8 0.04 41.8 0.12 7.86 0.18 0.54 0.10 100.4 91.9
Col-1003B-a1-NiOlT1149.7 0.01 41.4 0.14 7.87 0.06 0.52 0.06 99.7 91.8
Col-1003B-a1-NiOlT949.4 0.02 41.6 0.14 7.83 0.08 0.48 0.05 99.7 91.8
Col-1003B-a1-NiOlT2749.6 0.03 41.6 0.14 7.85 0.12 0.50 0.05 99.9 91.8
Col-1003B-a1-NiOlT2749.6 0.02 41.6 0.14 7.86 0.14 0.45 0.02 99.9 91.8
Col-1003B-a1-NiOlT1050.7 0.06 41.2 0.13 8.04 0.10 0.56 0.07 100.9 91.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT16-249.7 0.03 42.0 0.16 7.89 0.16 0.59 0.12 100.6 91.8
Col-1003B-a1-NiOlT1149.6 0.02 41.2 0.15 7.88 0.14 0.54 0.11 99.7 91.8
Col-1003B-a1-NiOlT949.6 0.01 41.7 0.15 7.89 0.06 0.49 0.06 99.9 91.8
Col-1003B-a1-NiOlT949.7 0.02 41.8 0.15 7.92 0.09 0.52 0.05 100.3 91.8
Col-1003B-a1-NiOlT2549.7 0.02 41.5 0.13 7.92 0.11 0.55 0.06 100.0 91.8
Col-1003B-a1-NiOlT2249.6 0.01 41.7 0.15 7.92 0.14 0.55 0.09 100.1 91.8
Col-1003B-a1-NiOlT949.6 0.02 41.8 0.15 7.93 0.13 0.53 0.07 100.3 91.8
Col-1003B-a1-NiOlT1049.5 0.01 41.3 0.13 7.94 0.09 0.55 0.08 99.7 91.8
Col-1003B-a1-NiOlT949.6 0.01 41.7 0.15 7.97 0.09 0.48 0.05 100.0 91.7
Col-1003B-a1-NiOlT2250.1 0.03 41.7 0.13 8.05 0.10 0.61 0.06 100.7 91.7
Col-1003B-a1-NiOlT2249.3 0.01 41.4 0.14 7.93 0.12 0.54 0.04 99.4 91.7
Col-1003B-a1-NiOlT2749.7 0.00 41.7 0.16 8.00 0.14 0.47 0.05 100.2 91.7
Col-1003B-a1-NiOlT2249.8 0.02 41.5 0.13 8.04 0.09 0.56 0.08 100.2 91.7
Col-1003B-a1-NiOlT2449.6 0.00 41.6 0.14 8.01 0.13 0.50 0.07 100.1 91.7
Col-1003B-a1-NiOlT949.3 0.01 41.6 0.14 7.96 0.15 0.51 0.08 99.7 91.7
Col-1003B-a1-NiOlT1147.3 0.94 43.2 0.19 7.64 0.13 0.51 0.07 99.9 91.7
Col-1003B-a1-NiOlT1049.4 0.02 41.1 0.14 7.99 0.16 0.59 0.11 99.5 91.7
Col-1003B-a1-NiOlT16-149.4 0.01 41.7 0.14 8.03 0.08 0.53 0.09 100.0 91.6
Col-1003B-a1-NiOlT1049.0 0.02 41.4 0.13 8.00 0.12 0.58 0.09 99.3 91.6
Col-1003B-a1-NiOlT2549.4 0.00 41.3 0.14 8.08 0.10 0.52 0.05 99.6 91.6
Col-1003B-a1-NiOlT949.5 0.02 41.5 0.16 8.11 0.15 0.50 0.06 100.0 91.6
Col-1003B-a1-NiOlT16-249.4 0.02 41.6 0.15 8.10 0.13 0.58 0.08 100.1 91.6
Col-1003B-a1-NiOlT1749.6 0.01 41.1 0.14 8.13 0.05 0.57 0.06 99.6 91.6
Col-1003B-a1-NiOl-T17MgHunt49.6 0.01 41.9 0.15 8.15 0.11 0.55 0.05 100.5 91.6
Col-1003B-a1-NiOl-T17MgHunt49.1 0.03 41.7 0.15 8.07 0.13 0.52 0.03 99.7 91.6
Col-1003B-a1-NiOlT549.0 0.01 41.1 0.14 8.06 0.13 0.55 0.07 99.0 91.6
Col-1003B-a1-NiOlT2249.4 0.00 41.6 0.14 8.15 0.10 0.56 0.07 100.1 91.5
Col-1003B-a1-NiOlT1749.4 0.02 41.4 0.15 8.14 0.17 0.59 0.09 99.9 91.5
Col-1003B-a1-NiOlT849.2 0.02 41.4 0.14 8.11 0.14 0.53 0.06 99.7 91.5
Col-1003B-a1-NiOlT2249.4 0.02 41.8 0.14 8.14 0.14 0.56 0.07 100.2 91.5
Col-1003B-a1-NiOlT2449.8 0.02 41.6 0.14 8.21 0.10 0.54 0.06 100.5 91.5
Col-1003B-a1-NiOl-T17MgHunt49.4 0.00 42.0 0.13 8.15 0.13 0.55 0.09 100.4 91.5
Col-1003B-a1-NiOlT16-149.5 0.01 41.7 0.14 8.19 0.10 0.53 0.07 100.2 91.5
Col-1003B-a1-NiOlT2549.6 0.03 41.4 0.14 8.23 0.12 0.57 0.04 100.2 91.5
Col-1003B-a1-NiOlT149.4 0.02 41.5 0.12 8.20 0.13 0.55 0.07 99.9 91.5
Col-1003B-a1-NiOlT2749.3 0.03 41.9 0.14 8.19 0.14 0.56 0.08 100.3 91.5
Col-1003B-a1-NiOl-T17MgHunt49.5 0.01 41.7 0.13 8.22 0.16 0.53 0.05 100.3 91.5
Col-1003B-a1-NiOlT16-249.2 0.03 41.5 0.15 8.18 0.10 0.54 0.12 99.8 91.5
Col-1003B-a1-NiOlT2749.1 0.01 41.4 0.14 8.17 0.16 0.59 0.08 99.6 91.5
Col-1003B-a1-NiOlT149.1 0.02 40.8 0.16 8.20 0.16 0.53 0.06 99.0 91.4
Col-1003B-a1-NiOlT2549.5 0.01 41.3 0.13 8.28 0.17 0.55 0.08 100.0 91.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT2449.5 0.01 41.7 0.13 8.28 0.11 0.53 0.06 100.4 91.4
Col-1003B-a1-NiOlT2549.2 0.01 41.3 0.14 8.23 0.14 0.47 0.06 99.6 91.4
Col-1003B-a1-NiOlT2249.3 0.01 41.5 0.15 8.25 0.13 0.50 0.10 99.9 91.4
Col-1003B-a1-NiOlT849.1 0.02 41.4 0.12 8.23 0.17 0.54 0.08 99.7 91.4
Col-1003B-a1-NiOlT1049.4 0.03 41.2 0.13 8.29 0.15 0.51 0.07 99.8 91.4
Col-1003B-a1-NiOl-T17MgHunt49.5 0.02 41.9 0.14 8.31 0.07 0.54 0.06 100.6 91.4
Col-1003B-a1-NiOlT2749.7 0.01 41.6 0.14 8.36 0.14 0.51 0.06 100.5 91.4
Col-1003B-a1-NiOlT1049.0 0.02 40.9 0.14 8.25 0.16 0.57 0.11 99.1 91.4
Col-1003B-a1-NiOl-T17MgHunt49.5 0.01 41.7 0.15 8.34 0.12 0.56 0.06 100.4 91.4
Col-1003B-a1-NiOlT849.3 0.00 41.5 0.12 8.32 0.08 0.56 0.04 99.9 91.4
Col-1003B-a1-NiOlT2549.5 0.01 41.6 0.14 8.35 0.14 0.51 0.05 100.3 91.4
Col-1003B-a1-NiOlT1149.3 0.01 41.5 0.13 8.33 0.10 0.50 0.08 99.9 91.3
Col-1003B-a1-NiOlT1549.0 0.03 40.9 0.15 8.30 0.11 0.50 0.07 99.1 91.3
Col-1003B-a1-NiOlT1749.0 0.02 40.9 0.14 8.31 0.11 0.57 0.06 99.1 91.3
Col-1003B-a1-NiOlT2149.2 0.02 41.2 0.13 8.35 0.06 0.61 0.11 99.7 91.3
Col-1003B-a1-NiOlT849.0 0.03 41.1 0.14 8.31 0.18 0.54 0.10 99.3 91.3
Col-1003B-a1-NiOlT849.4 0.02 41.5 0.14 8.42 0.14 0.57 0.08 100.2 91.3
Col-1003B-a1-NiOlT949.1 0.01 41.6 0.14 8.40 0.13 0.47 0.07 99.9 91.2
Col-1003B-a1-NiOlT1749.1 0.01 40.7 0.15 8.46 0.10 0.52 0.08 99.1 91.2
Col-1003B-a1-NiOlT548.8 0.00 41.0 0.14 8.41 0.10 0.52 0.08 99.0 91.2
Col-1003B-a1-NiOlT2249.0 0.03 41.3 0.15 8.47 0.16 0.57 0.08 99.8 91.2
Col-1003B-a1-NiOlT1549.1 0.02 40.5 0.15 8.49 0.21 0.50 0.05 99.0 91.2
Col-1003B-a1-NiOlT1549.3 0.01 41.0 0.15 8.53 0.13 0.49 0.06 99.7 91.1
Col-1003B-a1-NiOlT2249.1 0.02 41.6 0.15 8.50 0.11 0.41 0.33 100.3 91.1
Col-1003B-a1-NiOlT549.2 0.02 41.0 0.16 8.55 0.19 0.52 0.08 99.7 91.1
Col-1003B-a1-NiOlT2749.2 0.01 41.6 0.13 8.56 0.08 0.59 0.07 100.3 91.1
Col-1003B-a1-NiOlT548.7 0.02 41.3 0.15 8.49 0.16 0.50 0.06 99.4 91.1
Col-1003B-a1-NiOlT1149.1 0.00 41.4 0.14 8.56 0.08 0.51 0.06 99.8 91.1
Col-1003B-a1-NiOlT1548.8 0.02 41.6 0.15 8.52 0.10 0.51 0.09 99.7 91.1
Col-1003B-a1-NiOlT1349.1 0.01 41.9 0.15 8.58 0.13 0.44 0.04 100.3 91.1
Col-1003B-a1-NiOlT2449.5 0.03 41.8 0.14 8.66 0.17 0.49 0.06 100.8 91.1
Col-1003B-a1-NiOlT2449.1 0.02 41.7 0.14 8.61 0.15 0.49 0.03 100.2 91.0
Col-1003B-a1-NiOlT2449.4 0.02 41.8 0.14 8.67 0.13 0.48 0.04 100.7 91.0
Col-1003B-a1-NiOlT1349.1 0.01 41.7 0.14 8.64 0.13 0.48 0.03 100.3 91.0
Col-1003B-a1-NiOlT949.3 0.03 41.5 0.14 8.68 0.14 0.48 0.09 100.4 91.0
Col-1003B-a1-NiOlT2149.4 0.02 41.5 0.12 8.70 0.13 0.56 0.08 100.5 91.0
Col-1003B-a1-NiOlT1749.3 0.02 41.1 0.14 8.68 0.20 0.50 0.06 100.0 91.0
Col-1003B-a1-NiOlT1349.0 0.03 41.9 0.15 8.64 0.14 0.45 0.04 100.4 91.0
Col-1003B-a1-NiOlT2449.1 0.01 41.5 0.13 8.68 0.09 0.50 0.09 100.2 91.0
Col-1003B-a1-NiOl-T17MgHunt49.0 0.01 41.9 0.14 8.68 0.17 0.49 0.06 100.4 91.0
Col-1003B-a1-NiOlT2148.7 0.03 41.4 0.12 8.62 0.11 0.46 0.18 99.6 91.0
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT649.1 0.01 41.3 0.14 8.70 0.18 0.40 0.04 99.9 91.0
Col-1003B-a1-NiOlT1349.0 0.01 41.8 0.14 8.73 0.08 0.50 0.07 100.3 90.9
Col-1003B-a1-NiOlT1348.9 0.02 41.5 0.13 8.73 0.13 0.47 0.08 100.0 90.9
Col-1003B-a1-NiOlT548.6 0.02 41.0 0.13 8.69 0.18 0.48 0.05 99.1 90.9
Col-1003B-a1-NiOlT1749.4 0.03 41.7 0.14 8.83 0.10 0.55 0.06 100.8 90.9
Col-1003B-a1-NiOlT1349.1 0.01 41.7 0.14 8.79 0.17 0.51 0.04 100.4 90.9
Col-1003B-a1-NiOlT1348.7 0.03 41.3 0.13 8.73 0.13 0.47 0.08 99.6 90.9
Col-1003B-a1-NiOlT1348.8 0.02 41.6 0.15 8.75 0.16 0.49 0.05 100.0 90.9
Col-1003B-a1-NiOlT648.7 0.02 41.6 0.13 8.73 0.14 0.44 0.06 99.8 90.9
Col-1003B-a1-NiOlT1149.1 0.01 41.5 0.14 8.80 0.14 0.43 0.05 100.1 90.9
Col-1003B-a1-NiOlT2548.8 0.03 41.5 0.15 8.77 0.09 0.43 0.06 99.8 90.8
Col-1003B-a1-NiOlT1749.1 0.01 41.7 0.14 8.83 0.16 0.54 0.06 100.5 90.8
Col-1003B-a1-NiOlT1348.7 0.02 41.5 0.14 8.77 0.13 0.45 0.06 99.7 90.8
Col-1003B-a1-NiOlT2149.2 0.03 41.1 0.15 8.87 0.15 0.46 0.07 100.0 90.8
Col-1003B-a1-NiOlT148.7 0.02 41.2 0.14 8.79 0.12 0.50 0.07 99.6 90.8
Col-1003B-a1-NiOlT249.1 -0.01 41.2 0.16 8.88 0.17 0.37 0.04 99.9 90.8
Col-1003B-a1-NiOlT448.6 0.03 41.0 0.14 8.80 0.16 0.47 0.04 99.3 90.8
Col-1003B-a1-NiOlT16-149.1 0.02 41.5 0.13 8.92 0.12 0.54 0.09 100.4 90.8
Col-1003B-a1-NiOlT449.6 0.03 41.3 0.14 9.03 0.16 0.39 0.16 100.9 90.7
Col-1003B-a1-NiOlT248.6 0.01 41.5 0.16 8.85 0.15 0.42 0.03 99.7 90.7
Col-1003B-a1-NiOlT1848.7 0.01 41.5 0.16 8.87 0.13 0.44 0.05 99.9 90.7
Col-1003B-a1-NiOlT2148.4 0.01 41.1 0.13 8.82 0.14 0.48 0.05 99.2 90.7
Col-1003B-a1-NiOlT848.8 0.01 41.1 0.15 8.90 0.09 0.52 0.07 99.6 90.7
Col-1003B-a1-NiOlT2149.1 0.01 41.5 0.19 8.96 0.18 0.33 0.03 100.3 90.7
Col-1003B-a1-NiOlT648.7 0.01 41.4 0.16 8.88 0.09 0.42 0.05 99.7 90.7
Col-1003B-a1-NiOlT648.5 0.03 41.3 0.15 8.87 0.11 0.46 0.03 99.4 90.7
Col-1003B-a1-NiOlT2248.9 0.02 41.1 0.16 8.96 0.15 0.44 0.07 99.8 90.7
Col-1003B-a1-NiOlT148.8 0.02 40.8 0.15 8.93 0.12 0.53 0.06 99.3 90.7
Col-1003B-a1-NiOlT448.5 0.02 40.9 0.15 8.89 0.16 0.46 0.05 99.1 90.7
Col-1003B-a1-NiOlT1349.1 0.01 41.7 0.13 9.00 0.11 0.48 0.03 100.6 90.7
Col-1003B-a1-NiOlT448.5 0.03 41.1 0.14 8.90 0.14 0.43 0.03 99.2 90.7
Col-1003B-a1-NiOlT1848.8 0.03 41.4 0.15 8.96 0.14 0.45 0.09 100.0 90.7
Col-1003B-a1-NiOlT2048.6 0.04 40.5 0.13 8.94 0.12 0.51 0.11 99.0 90.7
Col-1003B-a1-NiOlT16-148.8 0.00 41.7 0.14 8.98 0.13 0.48 0.05 100.3 90.7
Col-1003B-a1-NiOlT1348.6 0.01 41.1 0.13 8.95 0.17 0.44 0.03 99.5 90.6
Col-1003B-a1-NiOlT248.5 0.03 41.1 0.12 8.94 0.14 0.46 0.06 99.3 90.6
Col-1003B-a1-NiOlT2748.8 0.03 41.4 0.13 9.02 0.07 0.45 0.06 100.0 90.6
Col-1003B-a1-NiOlT1048.6 0.01 40.9 0.14 8.99 0.12 0.44 0.07 99.3 90.6
Col-1003B-a1-NiOlT648.7 0.02 41.5 0.15 9.02 0.12 0.44 0.05 100.0 90.6
Col-1003B-a1-NiOlT1848.9 0.01 41.4 0.14 9.06 0.14 0.44 0.07 100.2 90.6
Col-1003B-a1-NiOlT848.5 0.01 41.1 0.16 8.99 0.15 0.42 0.03 99.4 90.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT2348.9 0.01 41.4 0.13 9.07 0.13 0.42 0.04 100.1 90.6
Col-1003B-a1-NiOlT1348.9 0.01 41.3 0.14 9.07 0.11 0.48 0.09 100.1 90.6
Col-1003B-a1-NiOlT248.7 0.01 41.2 0.14 9.05 0.14 0.42 0.04 99.7 90.6
Col-1003B-a1-NiOlT748.7 0.03 41.2 0.15 9.07 0.12 0.38 0.10 99.7 90.5
Col-1003B-a1-NiOlT648.8 0.02 41.7 0.13 9.09 0.15 0.45 0.06 100.4 90.5
Col-1003B-a1-NiOlT1148.7 0.01 41.4 0.14 9.07 0.14 0.41 0.04 99.9 90.5
Col-1003B-a1-NiOlT448.5 0.02 41.0 0.13 9.03 0.03 0.47 0.04 99.2 90.5
Col-1003B-a1-NiOlT248.4 0.04 40.9 0.14 9.03 0.13 0.45 0.06 99.2 90.5
Col-1003B-a1-NiOlT1848.8 0.01 41.1 0.15 9.11 0.15 0.46 0.08 99.9 90.5
Col-1003B-a1-NiOlT1848.4 0.03 41.1 0.15 9.03 0.11 0.47 0.08 99.4 90.5
Col-1003B-a1-NiOlT1348.7 0.02 41.6 0.13 9.10 0.05 0.46 0.06 100.1 90.5
Col-1003B-a1-NiOlT2148.8 0.01 41.3 0.12 9.12 0.11 0.49 0.06 100.1 90.5
Col-1003B-a1-NiOlT1449.1 0.13 41.3 0.15 9.19 0.14 0.39 0.07 100.5 90.5
Col-1003B-a1-NiOlT1348.9 0.01 41.5 0.14 9.16 0.12 0.45 0.06 100.3 90.5
Col-1003B-a1-NiOlT2448.8 0.02 41.6 0.14 9.15 0.12 0.48 0.06 100.4 90.5
Col-1003B-a1-NiOlT248.4 0.00 41.1 0.14 9.07 0.18 0.43 0.02 99.3 90.5
Col-1003B-a1-NiOlT248.4 0.04 41.2 0.14 9.07 0.15 0.42 0.04 99.4 90.5
Col-1003B-a1-NiOlT248.6 0.01 41.1 0.14 9.12 0.13 0.43 0.06 99.6 90.5
Col-1003B-a1-NiOlT248.7 0.01 41.3 0.12 9.17 0.12 0.44 0.05 99.9 90.4
Col-1003B-a1-NiOlT848.5 0.01 41.2 0.14 9.13 0.13 0.39 0.05 99.6 90.4
Col-1003B-a1-NiOlT1348.9 0.03 41.6 0.14 9.21 0.08 0.42 0.03 100.4 90.4
Col-1003B-a1-NiOlT16-248.4 0.01 41.2 0.15 9.16 0.17 0.50 0.05 99.7 90.4
Col-1003B-a1-NiOlT748.5 0.02 41.5 0.14 9.18 0.11 0.42 0.09 100.0 90.4
Col-1003B-a1-NiOlT2449.3 0.01 41.4 0.14 9.32 0.15 0.44 0.04 100.8 90.4
Col-1003B-a1-NiOlT2348.8 0.02 41.2 0.14 9.24 0.12 0.43 0.06 100.0 90.4
Col-1003B-a1-NiOlT648.7 0.00 41.3 0.15 9.25 0.15 0.45 0.07 100.0 90.4
Col-1003B-a1-NiOlT648.6 0.02 41.5 0.14 9.24 0.14 0.42 0.07 100.1 90.4
Col-1003B-a1-NiOlT1548.5 0.02 40.8 0.15 9.22 0.14 0.42 0.04 99.3 90.4
Col-1003B-a1-NiOlT2648.8 0.02 41.4 0.17 9.28 0.17 0.38 0.11 100.3 90.4
Col-1003B-a1-NiOlT648.7 0.02 41.1 0.14 9.27 0.10 0.43 0.14 99.9 90.4
Col-1003B-a1-NiOlT248.6 0.00 41.4 0.14 9.27 0.14 0.41 0.05 100.0 90.3
Col-1003B-a1-NiOlT1148.5 0.01 41.3 0.15 9.25 0.16 0.34 0.02 99.8 90.3
Col-1003B-a1-NiOlT2148.2 0.02 41.1 0.15 9.18 0.12 0.43 0.03 99.2 90.3
Col-1003B-a1-NiOlT1848.5 0.01 41.0 0.14 9.25 0.15 0.39 0.07 99.5 90.3
Col-1003B-a1-NiOlT2148.6 0.01 41.4 0.14 9.29 0.15 0.41 0.06 100.1 90.3
Col-1003B-a1-NiOlT1448.6 0.02 41.2 0.14 9.30 0.13 0.45 0.06 99.9 90.3
Col-1003B-a1-NiOlT448.9 0.03 41.4 0.16 9.36 0.18 0.42 0.04 100.5 90.3
Col-1003B-a1-NiOlT848.3 0.01 41.4 0.15 9.26 0.16 0.42 0.06 99.8 90.3
Col-1003B-a1-NiOlT1748.8 0.02 41.4 0.15 9.37 0.15 0.52 0.06 100.4 90.3
Col-1003B-a1-NiOlT248.3 0.02 41.0 0.16 9.29 0.14 0.40 0.03 99.4 90.3
Col-1003B-a1-NiOlT748.3 0.02 41.1 0.16 9.29 0.19 0.38 0.07 99.5 90.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT648.7 0.01 41.2 0.15 9.37 0.18 0.47 0.04 100.1 90.3
Col-1003B-a1-NiOlT248.5 0.03 41.1 0.14 9.35 0.15 0.41 0.03 99.8 90.2
Col-1003B-a1-NiOlT2048.3 0.01 40.7 0.15 9.30 0.14 0.40 0.06 99.1 90.2
Col-1003B-a1-NiOlT1848.2 0.01 42.2 0.15 9.30 0.13 0.44 0.06 100.5 90.2
Col-1003B-a1-NiOlT1848.4 0.02 41.2 0.15 9.32 0.08 0.37 0.08 99.6 90.2
Col-1003B-a1-NiOlT1148.7 0.01 41.4 0.14 9.39 0.11 0.43 0.07 100.3 90.2
Col-1003B-a1-NiOlT248.4 0.01 41.0 0.15 9.35 0.14 0.42 0.06 99.6 90.2
Col-1003B-a1-NiOlT1449.2 0.02 41.2 0.14 9.49 0.14 0.46 0.08 100.7 90.2
Col-1003B-a1-NiOlT2348.9 0.01 41.5 0.14 9.43 0.18 0.42 0.07 100.6 90.2
Col-1003B-a1-NiOlT248.3 0.00 41.2 0.15 9.34 0.12 0.38 0.05 99.6 90.2
Col-1003B-a1-NiOlT248.2 0.02 41.1 0.16 9.33 0.18 0.44 0.04 99.4 90.2
Col-1003B-a1-NiOlT1748.5 0.02 40.7 0.15 9.40 0.11 0.42 0.06 99.4 90.2
Col-1003B-a1-NiOlT2148.4 0.01 41.3 0.16 9.38 0.12 0.37 0.04 99.8 90.2
Col-1003B-a1-NiOlT2348.6 0.01 41.2 0.14 9.44 0.16 0.42 0.05 100.1 90.2
Col-1003B-a1-NiOlT848.5 0.02 41.4 0.14 9.43 0.16 0.43 0.04 100.1 90.2
Col-1003B-a1-NiOlT2348.8 0.01 41.3 0.14 9.52 0.07 0.41 0.06 100.4 90.1
Col-1003B-a1-NiOlT2348.6 0.03 41.2 0.15 9.49 0.14 0.38 0.07 100.1 90.1
Col-1003B-a1-NiOlT1848.4 0.03 41.2 0.15 9.45 0.14 0.40 0.05 99.8 90.1
Col-1003B-a1-NiOlT248.3 0.03 41.2 0.14 9.43 0.19 0.43 0.07 99.8 90.1
Col-1003B-a1-NiOlT748.1 0.00 40.9 0.14 9.40 0.12 0.38 0.09 99.1 90.1
Col-1003B-a1-NiOlT1448.3 0.02 41.0 0.14 9.46 0.14 0.43 0.04 99.5 90.1
Col-1003B-a1-NiOlT1448.6 0.01 40.8 0.14 9.53 0.06 0.43 0.06 99.7 90.1
Col-1003B-a1-NiOlT648.6 0.01 41.4 0.15 9.53 0.15 0.36 0.05 100.2 90.1
Col-1003B-a1-NiOlT248.3 0.00 41.2 0.15 9.48 0.14 0.36 0.04 99.6 90.1
Col-1003B-a1-NiOlT1048.4 0.02 40.8 0.21 9.53 0.21 0.24 0.02 99.5 90.1
Col-1003B-a1-NiOlT248.2 0.02 41.3 0.15 9.48 0.08 0.44 0.04 99.7 90.1
Col-1003B-a1-NiOlT248.2 0.02 40.9 0.15 9.50 0.09 0.35 0.05 99.3 90.0
Col-1003B-a1-NiOlT1448.5 0.03 41.2 0.14 9.56 0.16 0.48 0.07 100.2 90.0
Col-1003B-a1-NiOlT247.9 0.01 41.2 0.14 9.47 0.14 0.40 0.03 99.3 90.0
Col-1003B-a1-NiOlT748.2 0.02 41.2 0.16 9.52 0.11 0.34 0.07 99.7 90.0
Col-1003B-a1-NiOlT747.9 0.02 41.1 0.15 9.47 0.10 0.31 0.11 99.2 90.0
Col-1003B-a1-NiOlT16-248.2 0.01 41.3 0.15 9.53 0.17 0.44 0.04 99.8 90.0
Col-1003B-a1-NiOlT948.4 0.02 41.2 0.15 9.58 0.17 0.42 0.12 100.1 90.0
Col-1003B-a1-NiOlT648.3 0.01 40.9 0.15 9.57 0.22 0.39 0.05 99.6 90.0
Col-1003B-a1-NiOlT248.1 0.02 41.0 0.15 9.54 0.13 0.41 0.03 99.4 90.0
Col-1003B-a1-NiOlT848.1 0.01 41.3 0.15 9.54 0.17 0.31 0.08 99.7 90.0
Col-1003B-a1-NiOlT748.5 0.01 41.2 0.15 9.62 0.13 0.36 0.05 100.0 90.0
Col-1003B-a1-NiOlT2148.0 0.02 40.9 0.16 9.54 0.20 0.32 0.05 99.2 90.0
Col-1003B-a1-NiOlT2648.3 0.01 41.0 0.15 9.62 0.12 0.38 0.05 99.6 90.0
Col-1003B-a1-NiOlT1448.1 0.03 41.1 0.14 9.59 0.12 0.42 0.06 99.6 89.9
Col-1003B-a1-NiOlT2647.9 0.01 41.2 0.15 9.55 0.19 0.37 0.06 99.5 89.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT1348.6 0.01 41.7 0.14 9.70 0.15 0.35 0.05 100.8 89.9
Col-1003B-a1-NiOlT1448.5 0.08 41.4 0.16 9.74 0.15 0.36 0.06 100.5 89.9
Col-1003B-a1-NiOlT2348.8 0.01 41.6 0.15 9.82 0.13 0.38 0.03 100.9 89.9
Col-1003B-a1-NiOlT2648.4 0.01 41.5 0.15 9.76 0.10 0.35 0.03 100.3 89.8
Col-1003B-a1-NiOlT1348.0 0.03 41.2 0.14 9.69 0.13 0.38 0.03 99.6 89.8
Col-1003B-a1-NiOlT2248.1 0.01 40.8 0.16 9.73 0.18 0.34 0.03 99.4 89.8
Col-1003B-a1-NiOlT1248.0 0.01 41.4 0.17 9.72 0.12 0.31 0.08 99.8 89.8
Col-1003B-a1-NiOlT2648.0 0.01 41.1 0.17 9.71 0.19 0.30 0.04 99.5 89.8
Col-1003B-a1-NiOlT2248.1 0.01 41.4 0.18 9.74 0.15 0.33 0.04 99.9 89.8
Col-1003B-a1-NiOlT1248.5 0.00 41.5 0.16 9.83 0.16 0.34 0.03 100.5 89.8
Col-1003B-a1-NiOlT748.4 0.30 41.1 0.18 9.81 0.15 0.32 0.11 100.3 89.8
Col-1003B-a1-NiOlT248.2 0.02 41.2 0.14 9.79 0.15 0.42 0.03 100.0 89.8
Col-1003B-a1-NiOlT2648.2 0.03 41.0 0.16 9.80 0.15 0.37 0.05 99.8 89.8
Col-1003B-a1-NiOlT547.8 0.01 40.9 0.14 9.72 0.18 0.45 0.07 99.3 89.8
Col-1003B-a1-NiOlT1848.5 0.02 41.6 0.17 9.88 0.14 0.37 0.05 100.7 89.8
Col-1003B-a1-NiOlT1147.9 0.00 41.1 0.15 9.77 0.19 0.32 0.04 99.5 89.7
Col-1003B-a1-NiOlT248.3 0.01 41.2 0.16 9.85 0.14 0.43 0.08 100.1 89.7
Col-1003B-a1-NiOlT1748.3 0.06 42.0 0.19 9.87 0.15 0.39 0.04 101.0 89.7
Col-1003B-a1-NiOlT1048.4 0.01 41.3 0.14 9.91 0.22 0.39 0.03 100.4 89.7
Col-1003B-a1-NiOlT147.9 0.01 41.1 0.15 9.79 0.19 0.41 0.03 99.6 89.7
Col-1003B-a1-NiOlT1047.8 0.02 40.8 0.15 9.83 0.07 0.33 0.03 99.1 89.7
Col-1003B-a1-NiOlT2448.4 0.02 41.4 0.16 9.97 0.12 0.31 0.04 100.3 89.6
Col-1003B-a1-NiOlT2548.0 0.01 41.0 0.17 9.91 0.11 0.30 0.05 99.6 89.6
Col-1003B-a1-NiOlT2348.0 0.01 41.1 0.15 9.94 0.15 0.34 0.02 99.7 89.6
Col-1003B-a1-NiOlT1847.9 0.03 40.9 0.17 9.94 0.12 0.28 0.05 99.4 89.6
Col-1003B-a1-NiOlT2348.1 0.01 41.3 0.21 9.98 0.17 0.17 0.04 100.0 89.6
Col-1003B-a1-NiOlT2147.9 0.02 41.3 0.16 9.94 0.26 0.32 0.04 100.0 89.6
Col-1003B-a1-NiOlT2648.1 0.02 41.1 0.17 10.00 0.17 0.30 0.04 100.0 89.6
Col-1003B-a1-NiOlT848.0 0.04 41.0 0.16 9.97 0.14 0.40 0.06 99.7 89.6
Col-1003B-a1-NiOlT2648.2 0.02 40.9 0.15 10.02 0.23 0.31 0.05 99.9 89.5
Col-1003B-a1-NiOlT1248.3 0.02 41.3 0.16 10.08 0.11 0.30 0.04 100.4 89.5
Col-1003B-a1-NiOlT2248.2 0.02 41.4 0.19 10.06 0.19 0.25 0.08 100.4 89.5
Col-1003B-a1-NiOlT1248.0 0.01 41.4 0.17 10.05 0.10 0.27 0.03 100.0 89.5
Col-1003B-a1-NiOlT2348.1 0.01 41.4 0.15 10.08 0.18 0.30 0.04 100.2 89.5
Col-1003B-a1-NiOlT547.9 0.02 40.9 0.15 10.05 0.17 0.45 0.05 99.7 89.5
Col-1003B-a1-NiOlT1747.9 0.01 40.9 0.13 10.06 0.18 0.38 0.04 99.6 89.5
Col-1003B-a1-NiOlT1347.9 0.02 41.5 0.14 10.05 0.14 0.38 0.06 100.2 89.5
Col-1003B-a1-NiOlT1447.8 0.01 41.1 0.17 10.04 0.17 0.28 0.06 99.6 89.5
Col-1003B-a1-NiOlT447.7 0.01 40.6 0.16 10.02 0.15 0.33 0.08 99.0 89.4
Col-1003B-a1-NiOlT16-147.7 0.02 41.5 0.17 10.09 0.19 0.30 0.01 99.9 89.4
Col-1003B-a1-NiOlT2647.9 0.03 41.0 0.16 10.16 0.18 0.29 0.04 99.8 89.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT2047.7 0.00 40.5 0.19 10.11 0.20 0.23 0.05 99.0 89.4
Col-1003B-a1-NiOlT1248.0 0.01 41.8 0.17 10.23 0.14 0.30 0.03 100.7 89.3
Col-1003B-a1-NiOlT648.0 0.01 41.4 0.17 10.23 0.17 0.31 0.06 100.3 89.3
Col-1003B-a1-NiOlT1348.0 0.01 41.4 0.18 10.24 0.12 0.27 0.02 100.3 89.3
Col-1003B-a1-NiOlT1447.8 0.02 41.1 0.17 10.23 0.18 0.36 0.04 99.9 89.3
Col-1003B-a1-NiOlT1748.1 0.01 41.6 0.17 10.29 0.18 0.35 0.03 100.8 89.3
Col-1003B-a1-NiOlT648.0 0.02 41.1 0.17 10.30 0.14 0.32 0.07 100.1 89.3
Col-1003B-a1-NiOlT1247.8 0.02 41.4 0.20 10.27 0.12 0.22 0.09 100.2 89.2
Col-1003B-a1-NiOlT1248.3 0.00 41.6 0.18 10.43 0.16 0.24 0.03 100.9 89.2
Col-1003B-a1-NiOlT2747.8 0.01 41.8 0.16 10.35 0.20 0.33 0.04 100.7 89.2
Col-1003B-a1-NiOlT2647.9 0.02 41.0 0.16 10.37 0.14 0.25 0.03 99.8 89.2
Col-1003B-a1-NiOlT3-147.4 0.00 40.8 0.17 10.36 0.22 0.21 0.06 99.2 89.1
Col-1003B-a1-NiOlT1247.9 0.00 41.6 0.16 10.58 0.16 0.23 0.06 100.7 89.0
Col-1003B-a1-NiOlT1148.1 0.00 41.3 0.17 10.62 0.19 0.27 0.03 100.6 89.0
Col-1003B-a1-NiOlT2647.8 0.00 41.4 0.17 10.59 0.16 0.27 0.04 100.5 88.9
Col-1003B-a1-NiOlT2647.9 0.01 40.6 0.16 10.61 0.12 0.30 0.03 99.7 88.9
Col-1003B-a1-NiOlT747.6 0.02 40.8 0.20 10.58 0.16 0.22 0.03 99.7 88.9
Col-1003B-a1-NiOlT1247.7 0.01 41.1 0.17 10.66 0.15 0.24 0.02 100.0 88.9
Col-1003B-a1-NiOlT447.3 0.02 41.0 0.18 10.57 0.15 0.27 0.05 99.5 88.9
Col-1003B-a1-NiOlT647.5 0.00 40.8 0.19 10.62 0.18 0.25 0.05 99.6 88.9
Col-1003B-a1-NiOlT3-247.8 0.00 41.3 0.17 10.69 0.18 0.25 0.05 100.4 88.9
Col-1003B-a1-NiOlT2647.5 0.01 40.8 0.18 10.65 0.13 0.26 0.07 99.6 88.8
Col-1003B-a1-NiOlT2747.8 0.02 41.4 0.19 10.72 0.17 0.26 0.04 100.6 88.8
Col-1003B-a1-NiOlT247.4 0.02 40.9 0.18 10.66 0.22 0.23 0.05 99.6 88.8
Col-1003B-a1-NiOlT3-147.3 0.02 41.2 0.18 10.64 0.16 0.22 0.04 99.7 88.8
Col-1003B-a1-NiOlT2047.4 0.02 40.5 0.18 10.76 0.14 0.20 0.03 99.2 88.7
Col-1003B-a1-NiOlT1847.2 0.01 40.6 0.19 10.75 0.15 0.21 0.02 99.2 88.7
Col-1003B-a1-NiOlT3-147.1 0.01 40.8 0.15 10.71 0.15 0.23 0.03 99.2 88.7
Col-1003B-a1-NiOlT1147.6 0.02 41.2 0.18 10.86 0.22 0.21 0.04 100.4 88.7
Col-1003B-a1-NiOlT2647.3 0.02 40.8 0.20 10.81 0.16 0.20 0.02 99.5 88.6
Col-1003B-a1-NiOlT3-247.6 0.02 41.3 0.17 10.90 0.14 0.24 0.03 100.5 88.6
Col-1003B-a1-NiOlT3-147.1 0.02 40.6 0.18 10.80 0.22 0.28 0.04 99.2 88.6
Col-1003B-a1-NiOlT1347.7 0.02 41.7 0.18 10.96 0.15 0.23 0.01 100.9 88.6
Col-1003B-a1-NiOlT3-247.7 0.02 41.3 0.18 10.98 0.15 0.19 0.05 100.5 88.6
Col-1003B-a1-NiOlT1247.5 0.01 41.2 0.20 10.96 0.23 0.21 0.03 100.3 88.5
Col-1003B-a1-NiOlT2047.7 0.01 40.7 0.21 11.03 0.13 0.20 0.01 99.9 88.5
Col-1003B-a1-NiOlT3-147.1 0.02 40.6 0.16 10.89 0.18 0.22 0.04 99.2 88.5
Col-1003B-a1-NiOlT3-146.9 0.01 40.5 0.17 10.91 0.20 0.19 0.05 99.0 88.5
Col-1003B-a1-NiOlT3-247.7 0.00 41.4 0.17 11.11 0.22 0.24 0.04 100.9 88.5
Col-1003B-a1-NiOlT1247.4 0.00 40.9 0.20 11.06 0.22 0.21 0.05 100.0 88.4
Col-1003B-a1-NiOlT3-146.9 0.01 40.7 0.14 10.95 0.13 0.17 0.03 99.1 88.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1003B-a1-NiOlT1247.3 0.00 41.4 0.21 11.07 0.14 0.23 0.03 100.4 88.4
Col-1003B-a1-NiOlT3-247.6 0.01 41.3 0.16 11.14 0.18 0.22 0.02 100.6 88.4
Col-1003B-a1-NiOlT1247.5 0.00 41.3 0.18 11.15 0.19 0.22 0.04 100.6 88.4
Col-1003B-a1-NiOlT2047.2 0.01 40.7 0.22 11.07 0.17 0.14 0.12 99.6 88.4
Col-1003B-a1-NiOlT3-246.7 0.01 40.9 0.16 11.01 0.15 0.19 0.03 99.2 88.3
Col-1003B-a1-NiOlT3-146.9 0.01 40.5 0.17 11.07 0.23 0.20 0.03 99.1 88.3
Col-1003B-a1-NiOlT3-246.8 0.00 40.8 0.15 11.09 0.22 0.22 0.03 99.3 88.3
Col-1003B-a1-NiOlT3-247.0 0.01 40.8 0.16 11.16 0.16 0.20 0.02 99.5 88.2
Col-1003B-a1-NiOlT3-246.7 0.01 40.9 0.16 11.11 0.22 0.22 0.03 99.4 88.2
Col-1003B-a1-NiOlT3-247.3 0.01 41.2 0.17 11.26 0.15 0.20 0.03 100.3 88.2
Col-1003B-a1-NiOlT3-247.1 0.01 41.1 0.17 11.25 0.17 0.23 0.05 100.1 88.2
Col-1003B-a1-NiOlT1247.4 0.00 40.8 0.22 11.35 0.16 0.16 0.04 100.1 88.2
Col-1003B-a1-NiOlT3-146.8 0.01 40.8 0.18 11.22 0.17 0.23 0.04 99.5 88.2
Col-1003B-a1-NiOlT3-147.0 0.01 40.4 0.15 11.26 0.18 0.19 0.02 99.2 88.2
Col-1003B-a1-NiOlT3-246.9 0.01 40.6 0.18 11.26 0.18 0.23 0.02 99.3 88.1
Col-1003B-a1-NiOlT3-146.8 0.02 40.5 0.17 11.24 0.20 0.20 0.03 99.1 88.1
Col-1003B-a1-NiOlT647.0 0.01 40.9 0.20 11.31 0.15 0.16 0.04 99.7 88.1
Col-1003B-a1-NiOlT747.1 0.01 41.1 0.20 11.35 0.18 0.20 0.01 100.1 88.1
Col-1003B-a1-NiOlT2647.1 0.00 40.5 0.21 11.36 0.23 0.16 0.02 99.6 88.1
Col-1003B-a1-NiOlT3-147.0 0.01 40.9 0.16 11.36 0.14 0.21 0.01 99.8 88.1
Col-1003B-a1-NiOlT1447.0 0.01 40.5 0.20 11.40 0.22 0.20 0.02 99.5 88.0
Col-1003B-a1-NiOlT3-246.9 0.01 40.7 0.16 11.39 0.21 0.21 0.01 99.6 88.0
Col-1003B-a1-NiOlT1847.0 0.01 40.8 0.21 11.49 0.23 0.21 0.03 100.0 87.9
Col-1003B-a1-NiOlT3-247.0 0.02 41.0 0.16 11.50 0.17 0.18 0.02 100.0 87.9
Col-1003B-a1-NiOlT2046.7 0.02 40.5 0.22 11.49 0.19 0.15 0.04 99.3 87.9
Col-1003B-a1-NiOlT2647.2 0.03 40.9 0.20 11.60 0.15 0.19 0.01 100.3 87.9
Col-1003B-a1-NiOlT3-146.8 0.02 40.6 0.17 11.60 0.22 0.24 0.05 99.7 87.8
Col-1003B-a1-NiOlT2046.4 0.00 40.8 0.41 12.16 0.22 0.15 0.05 100.1 87.2
Col-1003B-a1-NiOlT1744.9 0.11 39.6 0.29 13.69 0.24 0.19 0.06 99.0 85.4

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T5MgHunt250.6 0.05 41.9 0.12 7.50 0.18 0.54 0.03 100.9 92.3
Col-1005A-a-NiOl-T14MgHunt50.0 0.01 41.8 0.12 7.49 0.12 0.53 0.08 100.2 92.2
Col-1005A-a-NiOl-T5-249.4 0.03 41.4 0.11 7.45 0.17 0.55 0.06 99.18 92.2
Col-1005A-a-NiOl-T14MgHunt49.9 0.01 41.8 0.13 7.52 0.16 0.56 0.07 100.1 92.2
Col-1005A-a-NiOl-T14MgHunt50.0 0.01 41.9 0.14 7.58 0.09 0.42 0.06 100.2 92.2
Col-1005A-a-NiOl-T1450.2 0.02 41.9 0.13 7.65 0.09 0.60 0.08 100.7 92.1
Col-1005A-a-NiOl-T14MgHunt49.9 0.01 41.0 0.14 7.62 0.09 0.42 0.05 99.28 92.1
Col-1005A-a-NiOl-T14MgHunt50.0 0.01 41.8 0.14 7.66 0.08 0.43 0.07 100.1 92.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T14MgHunt49.8 0.04 41.7 0.14 7.68 0.17 0.57 0.08 100.2 92.0
Col-1005A-a-NiOl-T1050.1 0.02 41.7 0.11 7.72 0.11 0.45 0.12 100.3 92.0
Col-1005A-a-NiOl-T14MgHunt49.6 0.01 41.6 0.14 7.67 0.12 0.47 0.07 99.72 92.0
Col-1005A-a-NiOl-T650.3 0.03 41.8 0.14 7.77 0.17 0.48 0.21 100.8 92.0
Col-1005A-a-NiOl-T2150.3 0.01 42.2 0.14 7.80 0.14 0.42 0.05 101 92.0
Col-1005A-a-NiOl-T2149.9 0.01 41.8 0.15 7.74 0.11 0.41 0.05 100.2 92.0
Col-1005A-a-NiOl-T5-249.9 0.01 41.6 0.13 7.76 0.07 0.52 0.06 100 92.0
Col-1005A-a-NiOl-T5MgHunt249.6 0.04 41.7 0.12 7.72 0.11 0.53 0.03 99.83 92.0
Col-1005A-a-NiOl-T14MgHunt49.7 0.02 41.7 0.12 7.77 0.15 0.60 0.11 100.2 91.9
Col-1005A-a-NiOl-T650.1 0.01 41.8 0.14 7.84 0.14 0.51 0.05 100.6 91.9
Col-1005A-a-NiOl-T2149.7 0.02 41.7 0.13 7.79 0.11 0.43 0.04 99.94 91.9
Col-1005A-a-NiOl-T2150.2 0.00 42.0 0.10 7.86 0.08 0.47 0.03 100.7 91.9
Col-1005A-a-NiOl-T1050.0 0.03 41.8 0.13 7.84 0.11 0.48 0.07 100.5 91.9
Col-1005A-a-NiOl-T14MgHunt49.4 0.02 41.4 0.12 7.77 0.14 0.54 0.12 99.57 91.9
Col-1005A-a-NiOl-T1550.2 0.02 41.9 0.14 7.88 0.18 0.42 0.07 100.7 91.9
Col-1005A-a-NiOl-T1749.9 0.03 41.7 0.17 7.85 0.12 0.42 0.17 100.4 91.9
Col-1005A-a-NiOl-T1449.9 0.02 41.7 0.11 7.87 0.15 0.61 0.12 100.5 91.9
Col-1005A-a-NiOl-T2150.0 0.01 41.7 0.13 7.93 0.06 0.53 0.09 100.5 91.8
Col-1005A-a-NiOl-T5MgHunt249.5 0.03 41.3 0.13 7.84 0.14 0.50 0.05 99.47 91.8
Col-1005A-a-NiOl-T14MgHunt49.8 0.01 41.9 0.14 7.93 0.15 0.42 0.08 100.4 91.8
Col-1005A-a-NiOl-T5-149.9 0.01 41.4 0.13 7.96 0.13 0.55 0.07 100.1 91.8
Col-1005A-a-NiOl-T2MgHunt249.6 0.03 41.5 0.13 7.98 0.05 0.52 0.08 99.9 91.7
Col-1005A-a-NiOl-T1449.8 0.04 41.8 0.10 8.01 0.09 0.65 0.12 100.6 91.7
Col-1005A-a-NiOl-T2MgHunt149.3 0.03 41.2 0.12 7.94 0.10 0.48 0.10 99.3 91.7
Col-1005A-a-NiOl-T2MgHunt149.8 0.04 41.3 0.13 8.01 0.12 0.44 0.09 99.91 91.7
Col-1005A-a-NiOl-T14MgHunt50.0 0.02 41.6 0.13 8.04 0.16 0.46 0.04 100.5 91.7
Col-1005A-a-NiOl-T5MgHunt49.4 0.00 41.4 0.11 7.96 0.12 0.52 0.08 99.53 91.7
Col-1005A-a-NiOl-T14MgHunt49.0 0.01 41.7 0.19 7.90 0.23 0.33 0.03 99.34 91.7
Col-1005A-a-NiOl-T5-149.6 0.01 41.4 0.12 8.02 0.12 0.56 0.09 99.91 91.7
Col-1005A-a-NiOl-T2149.9 0.01 42.0 0.09 8.06 0.13 0.36 0.02 100.6 91.7
Col-1005A-a-NiOl-T649.9 0.02 41.5 0.12 8.06 0.11 0.49 0.10 100.3 91.7
Col-1005A-a-NiOl-T5-149.6 0.02 41.5 0.13 8.02 0.09 0.59 0.05 99.95 91.7
Col-1005A-a-NiOl-T5-149.7 0.02 41.7 0.11 8.05 0.11 0.54 0.05 100.3 91.7
Col-1005A-a-NiOl-T249.8 0.03 41.6 0.16 8.08 0.19 0.38 0.04 100.2 91.7
Col-1005A-a-NiOl-T5-249.6 0.02 41.6 0.23 8.05 0.06 0.53 0.04 100.1 91.7
Col-1005A-a-NiOl-T2149.9 0.02 42.0 0.13 8.13 0.10 0.47 0.08 100.8 91.6
Col-1005A-a-NiOl-T5MgHunt249.6 0.01 41.7 0.14 8.08 0.13 0.45 0.03 100.1 91.6
Col-1005A-a-NiOl-T649.6 0.02 41.5 0.12 8.11 0.13 0.49 0.07 100.1 91.6
Col-1005A-a-NiOl-T5MgHunt249.4 0.02 41.3 0.13 8.07 0.12 0.53 0.06 99.65 91.6
Col-1005A-a-NiOl-T649.8 0.02 41.8 0.13 8.14 0.14 0.49 0.06 100.5 91.6
Col-1005A-a-NiOl-T650.0 0.01 41.6 0.13 8.17 0.11 0.48 0.06 100.5 91.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T449.8 0.02 41.6 0.10 8.15 0.11 0.43 0.21 100.4 91.6
Col-1005A-a-NiOl-T1049.8 0.03 41.9 0.12 8.15 0.16 0.49 0.07 100.8 91.6
Col-1005A-a-NiOl-T2MgHunt249.7 0.02 41.4 0.11 8.13 0.13 0.46 0.09 100 91.6
Col-1005A-a-NiOl-T5-249.9 0.02 41.8 0.13 8.18 0.17 0.55 0.04 100.7 91.6
Col-1005A-a-NiOl-T5MgHunt249.6 0.03 41.5 0.12 8.14 0.17 0.53 0.04 100.2 91.6
Col-1005A-a-NiOl-T1049.8 0.02 42.0 0.13 8.17 0.11 0.51 0.02 100.7 91.6
Col-1005A-a-NiOl-T2MgHunt149.3 0.01 41.3 0.12 8.10 0.11 0.55 0.10 99.6 91.6
Col-1005A-a-NiOl-T2149.6 0.02 41.6 0.12 8.14 0.13 0.49 0.08 100.2 91.6
Col-1005A-a-NiOl-T2150.1 0.03 41.8 0.14 8.23 0.10 0.35 0.04 100.7 91.6
Col-1005A-a-NiOl-T2MgHunt249.5 0.02 41.5 0.13 8.14 0.12 0.49 0.07 99.98 91.6
Col-1005A-a-NiOl-T649.9 0.02 41.7 0.13 8.21 0.05 0.53 0.13 100.7 91.5
Col-1005A-a-NiOl-T5MgHunt49.7 0.01 41.5 0.11 8.19 0.13 0.54 0.05 100.2 91.5
Col-1005A-a-NiOl-T649.5 0.02 41.5 0.12 8.16 0.16 0.50 0.05 100 91.5
Col-1005A-a-NiOl-T5-149.5 0.01 41.5 0.13 8.19 0.14 0.53 0.08 100.2 91.5
Col-1005A-a-NiOl-T1150.0 0.01 41.7 0.13 8.29 0.06 0.50 0.05 100.8 91.5
Col-1005A-a-NiOl-T5-149.6 0.01 41.6 0.13 8.22 0.09 0.51 0.05 100.3 91.5
Col-1005A-a-NiOl-T649.8 0.02 41.8 0.12 8.25 0.13 0.52 0.10 100.7 91.5
Col-1005A-a-NiOl-T1849.8 0.04 42.0 0.12 8.28 0.16 0.49 0.07 100.9 91.5
Col-1005A-a-NiOl-T1348.9 0.01 41.6 0.14 8.13 0.15 0.38 0.24 99.5 91.5
Col-1005A-a-NiOl-T2449.2 0.01 41.3 0.09 8.21 0.16 0.32 0.11 99.38 91.4
Col-1005A-a-NiOl-T14MgHunt49.5 0.01 41.7 0.12 8.27 0.10 0.59 0.09 100.4 91.4
Col-1005A-a-NiOl-T2149.9 0.03 41.6 0.12 8.33 0.20 0.37 0.03 100.5 91.4
Col-1005A-a-NiOl-T2MgHunt149.1 0.02 41.3 0.13 8.21 0.11 0.49 0.10 99.45 91.4
Col-1005A-a-NiOl-T2MgHunt149.3 0.04 41.1 0.13 8.25 0.11 0.51 0.20 99.63 91.4
Col-1005A-a-NiOl-T5-248.9 0.01 41.3 0.13 8.21 0.11 0.34 0.03 99.06 91.4
Col-1005A-a-NiOl-T2MgHunt149.0 0.01 41.4 0.13 8.23 0.11 0.56 0.04 99.42 91.4
Col-1005A-a-NiOl-T2049.8 0.02 41.9 0.12 8.38 0.15 0.50 0.06 100.9 91.4
Col-1005A-a-NiOl-T5-149.5 0.01 41.5 0.12 8.33 0.15 0.47 0.02 100.1 91.4
Col-1005A-a-NiOl-T749.3 0.01 41.7 0.13 8.29 0.11 0.42 0.06 99.98 91.4
Col-1005A-a-NiOl-T1849.9 0.01 41.8 0.12 8.40 0.15 0.55 0.06 100.9 91.4
Col-1005A-a-NiOl-T5MgHunt49.3 0.01 41.3 0.11 8.32 0.12 0.45 0.04 99.59 91.3
Col-1005A-a-NiOl-T1049.6 0.02 41.8 0.13 8.38 0.07 0.49 0.04 100.6 91.3
Col-1005A-a-NiOl-T749.6 0.03 41.7 0.14 8.38 0.12 0.39 0.08 100.4 91.3
Col-1005A-a-NiOl-T1649.7 0.02 41.7 0.18 8.41 0.26 0.37 0.04 100.7 91.3
Col-1005A-a-NiOl-T2MgHunt249.4 0.01 41.1 0.13 8.37 0.08 0.53 0.05 99.69 91.3
Col-1005A-a-NiOl-T1249.5 0.00 41.7 0.14 8.39 0.10 0.46 0.05 100.3 91.3
Col-1005A-a-NiOl-T1749.6 0.01 41.9 0.13 8.40 0.10 0.48 0.05 100.6 91.3
Col-1005A-a-NiOl-T5MgHunt49.4 0.01 41.4 0.12 8.38 0.06 0.46 0.04 99.87 91.3
Col-1005A-a-NiOl-T1449.5 0.01 41.7 0.12 8.41 0.01 0.55 0.07 100.5 91.3
Col-1005A-a-NiOl-T1049.8 0.02 41.6 0.11 8.46 0.08 0.48 0.07 100.6 91.3
Col-1005A-a-NiOl-T5MgHunt49.6 0.00 41.5 0.13 8.42 0.15 0.51 0.06 100.3 91.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T5-249.3 0.03 41.4 0.12 8.38 0.12 0.48 0.07 99.89 91.3
Col-1005A-a-NiOl-T1049.6 0.04 41.8 0.11 8.44 0.13 0.51 0.04 100.7 91.3
Col-1005A-a-NiOl-T1549.7 0.03 41.7 0.13 8.46 0.14 0.49 0.06 100.7 91.3
Col-1005A-a-NiOl-T2MgHunt149.2 0.00 41.2 0.13 8.37 0.10 0.51 0.06 99.6 91.3
Col-1005A-a-NiOl-T2MgHunt249.7 0.03 41.4 0.12 8.48 0.19 0.48 0.05 100.4 91.3
Col-1005A-a-NiOl-T1149.6 0.04 41.6 0.14 8.46 0.15 0.46 0.08 100.5 91.3
Col-1005A-a-NiOl-T1149.5 0.04 41.9 0.14 8.45 0.07 0.49 0.16 100.8 91.3
Col-1005A-a-NiOl-T1149.5 0.02 41.7 0.14 8.46 0.17 0.53 0.09 100.7 91.3
Col-1005A-a-NiOl-T5-149.1 0.01 41.2 0.13 8.39 0.17 0.51 0.08 99.59 91.3
Col-1005A-a-NiOl-T449.7 0.03 41.8 0.11 8.50 0.16 0.40 0.07 100.7 91.3
Col-1005A-a-NiOl-T5MgHunt49.3 0.01 41.3 0.12 8.43 0.17 0.41 0.05 99.79 91.2
Col-1005A-a-NiOl-T2MgHunt149.3 0.01 41.3 0.12 8.43 0.15 0.47 0.10 99.85 91.2
Col-1005A-a-NiOl-T2MgHunt249.3 0.01 41.3 0.12 8.43 0.19 0.46 0.08 99.85 91.2
Col-1005A-a-NiOl-T1249.4 0.00 41.6 0.12 8.47 0.15 0.48 0.08 100.4 91.2
Col-1005A-a-NiOl-T2549.6 0.01 42.0 0.12 8.49 0.16 0.50 0.06 101 91.2
Col-1005A-a-NiOl-T5MgHunt249.1 0.02 41.5 0.14 8.41 0.11 0.44 0.07 99.75 91.2
Col-1005A-a-NiOl-T1049.6 0.02 41.8 0.13 8.51 0.12 0.48 0.07 100.7 91.2
Col-1005A-a-NiOl-T749.2 0.04 41.6 0.15 8.46 0.10 0.38 0.07 100.1 91.2
Col-1005A-a-NiOl-T1049.7 0.01 41.7 0.13 8.54 0.12 0.49 0.04 100.7 91.2
Col-1005A-a-NiOl-T2MgHunt149.4 0.02 41.3 0.13 8.50 0.14 0.49 0.11 100.1 91.2
Col-1005A-a-NiOl-T749.5 0.02 41.7 0.16 8.53 0.16 0.39 0.05 100.5 91.2
Col-1005A-a-NiOl-T1249.5 0.06 41.5 0.16 8.53 0.13 0.50 0.08 100.5 91.2
Col-1005A-a-NiOl-T1249.4 0.02 41.7 0.12 8.51 0.13 0.47 0.07 100.4 91.2
Col-1005A-a-NiOl-T1049.8 0.04 41.8 0.12 8.58 0.11 0.46 0.08 101 91.2
Col-1005A-a-NiOl-T5MgHunt249.0 0.03 41.6 0.15 8.45 0.20 0.38 0.02 99.87 91.2
Col-1005A-a-NiOl-T1249.3 0.03 41.4 0.13 8.50 0.16 0.44 0.09 100 91.2
Col-1005A-a-NiOl-T1449.2 0.01 41.6 0.12 8.49 0.21 0.54 0.13 100.3 91.2
Col-1005A-a-NiOl-T5MgHunt249.5 0.02 41.9 0.14 8.55 0.20 0.38 0.02 100.7 91.2
Col-1005A-a-NiOl-T1049.5 0.03 41.9 0.13 8.56 0.05 0.47 0.04 100.7 91.2
Col-1005A-a-NiOl-T5-249.2 0.01 41.4 0.12 8.50 0.16 0.48 0.03 99.83 91.2
Col-1005A-a-NiOl-T249.4 0.00 41.3 0.13 8.54 0.20 0.46 0.06 100.1 91.2
Col-1005A-a-NiOl-T849.4 0.01 41.8 0.13 8.54 0.12 0.40 0.07 100.5 91.2
Col-1005A-a-NiOl-T1249.3 0.02 41.4 0.12 8.55 0.14 0.46 0.07 100.1 91.1
Col-1005A-a-NiOl-T1049.4 0.02 41.7 0.12 8.57 0.13 0.50 0.04 100.5 91.1
Col-1005A-a-NiOl-T1749.6 0.03 41.7 0.13 8.61 0.13 0.40 0.08 100.8 91.1
Col-1005A-a-NiOl-T1149.7 0.01 41.8 0.13 8.62 0.06 0.47 0.05 100.8 91.1
Col-1005A-a-NiOl-T1249.5 0.01 41.7 0.12 8.59 0.12 0.49 0.08 100.6 91.1
Col-1005A-a-NiOl-T1249.4 -0.01 41.6 0.11 8.57 0.14 0.45 0.08 100.3 91.1
Col-1005A-a-NiOl-T1249.5 0.01 41.7 0.13 8.60 0.09 0.40 0.03 100.5 91.1
Col-1005A-a-NiOl-T1846.8 0.02 43.1 0.20 8.13 0.18 0.47 0.15 99.05 91.1
Col-1005A-a-NiOl-T1749.4 0.01 41.5 0.11 8.58 0.16 0.43 0.06 100.2 91.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T5MgHunt249.1 0.01 41.5 0.14 8.55 0.19 0.39 0.03 99.99 91.1
Col-1005A-a-NiOl-T1549.6 0.01 41.9 0.12 8.64 0.16 0.47 0.05 100.9 91.1
Col-1005A-a-NiOl-T1849.6 0.01 41.9 0.12 8.64 0.14 0.56 0.12 101 91.1
Col-1005A-a-NiOl-T5MgHunt48.8 0.02 41.5 0.12 8.50 0.11 0.49 0.03 99.49 91.1
Col-1005A-a-NiOl-T1049.7 0.01 41.4 0.13 8.67 0.12 0.43 0.05 100.5 91.1
Col-1005A-a-NiOl-T1249.5 0.01 41.6 0.16 8.64 0.22 0.33 0.04 100.5 91.1
Col-1005A-a-NiOl-T1549.6 0.03 41.8 0.12 8.68 0.12 0.48 0.07 100.9 91.1
Col-1005A-a-NiOl-T2548.3 0.21 41.8 0.73 8.46 0.20 0.28 0.12 100.1 91.1
Col-1005A-a-NiOl-T649.5 0.02 41.8 0.13 8.68 0.21 0.41 0.06 100.9 91.1
Col-1005A-a-NiOl-T2MgHunt149.0 0.01 41.3 0.12 8.59 0.21 0.48 0.05 99.71 91.0
Col-1005A-a-NiOl-T1149.4 0.01 41.5 0.13 8.67 0.16 0.42 0.05 100.4 91.0
Col-1005A-a-NiOl-T2MgHunt249.1 0.02 41.3 0.12 8.61 0.16 0.53 0.11 99.9 91.0
Col-1005A-a-NiOl-T1449.6 0.02 41.8 0.13 8.70 0.08 0.42 0.05 100.8 91.0
Col-1005A-a-NiOl-T1149.6 0.01 41.8 0.12 8.71 0.18 0.38 0.08 100.9 91.0
Col-1005A-a-NiOl-T849.4 0.02 41.9 0.12 8.67 0.15 0.45 0.05 100.7 91.0
Col-1005A-a-NiOl-T1049.2 0.02 41.7 0.13 8.64 0.17 0.45 0.05 100.3 91.0
Col-1005A-a-NiOl-T1049.3 0.02 41.8 0.12 8.66 0.14 0.43 0.06 100.5 91.0
Col-1005A-a-NiOl-T849.5 0.01 41.7 0.14 8.70 0.17 0.39 0.07 100.6 91.0
Col-1005A-a-NiOl-T249.6 0.00 41.6 0.16 8.73 0.22 0.30 0.04 100.6 91.0
Col-1005A-a-NiOl-T2149.5 0.02 41.9 0.12 8.72 0.14 0.48 0.07 101 91.0
Col-1005A-a-NiOl-T1049.1 0.00 41.5 0.13 8.64 0.19 0.41 0.06 100 91.0
Col-1005A-a-NiOl-T2MgHunt249.0 0.00 41.1 0.14 8.63 0.11 0.41 0.06 99.47 91.0
Col-1005A-a-NiOl-T1049.4 0.01 41.7 0.12 8.70 0.10 0.38 0.05 100.5 91.0
Col-1005A-a-NiOl-T449.3 0.00 41.3 0.13 8.68 0.15 0.41 0.07 100.1 91.0
Col-1005A-a-NiOl-T449.5 0.03 41.7 0.14 8.73 0.07 0.40 0.07 100.7 91.0
Col-1005A-a-NiOl-T2MgHunt249.1 0.01 41.2 0.12 8.65 0.13 0.52 0.07 99.8 91.0
Col-1005A-a-NiOl-T2549.5 0.01 41.9 0.13 8.73 0.13 0.47 0.07 100.9 91.0
Col-1005A-a-NiOl-T1549.4 0.01 41.5 0.13 8.71 0.09 0.48 0.04 100.4 91.0
Col-1005A-a-NiOl-T1549.3 0.03 41.9 0.14 8.72 0.15 0.48 0.04 100.8 91.0
Col-1005A-a-NiOl-T1649.5 0.02 41.7 0.13 8.74 0.16 0.35 0.12 100.6 91.0
Col-1005A-a-NiOl-T449.0 0.01 41.4 0.12 8.67 0.11 0.37 0.05 99.8 91.0
Col-1005A-a-NiOl-T249.2 0.01 41.4 0.12 8.71 0.18 0.51 0.04 100.1 91.0
Col-1005A-a-NiOl-T649.3 0.01 41.3 0.12 8.73 0.09 0.47 0.08 100 91.0
Col-1005A-a-NiOl-T2MgHunt149.0 0.02 41.1 0.12 8.67 0.08 0.47 0.10 99.49 91.0
Col-1005A-a-NiOl-T1049.3 0.02 41.8 0.12 8.76 0.12 0.45 0.06 100.6 90.9
Col-1005A-a-NiOl-T249.1 0.00 41.4 0.11 8.72 0.16 0.46 0.08 100 90.9
Col-1005A-a-NiOl-T2049.5 0.03 41.8 0.13 8.79 0.17 0.42 0.04 100.8 90.9
Col-1005A-a-NiOl-T1749.7 0.02 41.7 0.12 8.83 0.10 0.41 0.06 100.9 90.9
Col-1005A-a-NiOl-T649.1 0.04 41.7 0.18 8.73 0.14 0.49 0.09 100.5 90.9
Col-1005A-a-NiOl-T849.1 0.02 41.6 0.12 8.74 0.14 0.43 0.06 100.3 90.9
Col-1005A-a-NiOl-T5-249.2 0.02 41.4 0.12 8.74 0.16 0.53 0.06 100.2 90.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T1249.6 0.02 41.7 0.12 8.84 0.15 0.47 0.08 101 90.9
Col-1005A-a-NiOl-T1549.4 0.01 41.8 0.13 8.81 0.15 0.45 0.07 100.9 90.9
Col-1005A-a-NiOl-T1149.4 0.01 41.6 0.12 8.80 0.13 0.41 0.05 100.5 90.9
Col-1005A-a-NiOl-T1149.1 0.02 41.8 0.13 8.77 0.15 0.43 0.08 100.5 90.9
Col-1005A-a-NiOl-T1949.2 0.02 41.7 0.12 8.79 0.16 0.41 0.07 100.5 90.9
Col-1005A-a-NiOl-T1748.9 0.01 41.5 0.13 8.73 0.14 0.43 0.06 99.94 90.9
Col-1005A-a-NiOl-T749.1 0.01 41.4 0.13 8.78 0.17 0.41 0.03 100.1 90.9
Col-1005A-a-NiOl-T1049.3 0.02 41.7 0.12 8.83 0.15 0.39 0.07 100.7 90.9
Col-1005A-a-NiOl-T1549.3 0.02 41.7 0.13 8.83 0.07 0.44 0.05 100.5 90.9
Col-1005A-a-NiOl-T249.2 0.02 41.4 0.13 8.82 0.13 0.47 0.10 100.3 90.9
Col-1005A-a-NiOl-T1749.4 0.02 41.7 0.16 8.85 0.25 0.27 0.05 100.7 90.9
Col-1005A-a-NiOl-T5-249.1 0.02 41.4 0.18 8.80 0.30 0.29 0.01 100.1 90.9
Col-1005A-a-NiOl-T849.1 0.01 41.6 0.13 8.81 0.12 0.41 0.07 100.3 90.9
Col-1005A-a-NiOl-T2549.3 0.02 41.4 0.13 8.86 0.06 0.51 0.07 100.4 90.9
Col-1005A-a-NiOl-T249.1 0.01 41.4 0.13 8.81 0.06 0.47 0.05 100 90.8
Col-1005A-a-NiOl-T1749.2 0.02 41.8 0.18 8.85 0.14 0.47 0.09 100.8 90.8
Col-1005A-a-NiOl-T249.5 0.01 41.7 0.12 8.89 0.10 0.38 0.04 100.7 90.8
Col-1005A-a-NiOl-T5MgHunt248.8 0.01 41.4 0.14 8.76 0.12 0.37 0.05 99.57 90.8
Col-1005A-a-NiOl-T2149.3 0.01 41.7 0.12 8.87 0.14 0.48 0.07 100.8 90.8
Col-1005A-a-NiOl-T2549.4 0.02 41.8 0.13 8.89 0.19 0.35 0.13 101 90.8
Col-1005A-a-NiOl-T1549.5 0.00 41.7 0.13 8.90 0.09 0.46 0.06 100.9 90.8
Col-1005A-a-NiOl-T249.3 0.04 41.6 0.13 8.87 0.17 0.39 0.06 100.6 90.8
Col-1005A-a-NiOl-T749.4 0.02 41.4 0.14 8.89 0.10 0.41 0.05 100.4 90.8
Col-1005A-a-NiOl-T1749.3 0.01 41.8 0.12 8.88 0.14 0.44 0.06 100.7 90.8
Col-1005A-a-NiOl-T1049.5 0.01 41.8 0.12 8.92 0.08 0.40 0.01 100.8 90.8
Col-1005A-a-NiOl-T849.2 0.02 41.9 0.12 8.89 0.14 0.38 0.06 100.7 90.8
Col-1005A-a-NiOl-T1549.5 0.01 41.7 0.12 8.94 0.10 0.47 0.06 100.9 90.8
Col-1005A-a-NiOl-T2149.2 0.02 41.6 0.14 8.88 0.23 0.35 0.00 100.4 90.8
Col-1005A-a-NiOl-T1849.3 0.01 42.0 0.12 8.92 0.11 0.53 0.07 101 90.8
Col-1005A-a-NiOl-T1749.2 0.02 41.6 0.14 8.90 0.14 0.44 0.08 100.5 90.8
Col-1005A-a-NiOl-T1049.3 0.02 41.9 0.11 8.92 0.11 0.41 0.05 100.8 90.8
Col-1005A-a-NiOl-T14MgHunt49.3 0.02 41.4 0.14 8.93 0.17 0.46 0.05 100.4 90.8
Col-1005A-a-NiOl-T1749.3 0.04 41.8 0.13 8.94 0.21 0.44 0.04 100.9 90.8
Col-1005A-a-NiOl-T1348.9 0.03 41.3 0.14 8.89 0.19 0.41 0.32 100.2 90.8
Col-1005A-a-NiOl-T1349.1 0.03 41.4 0.13 8.92 0.10 0.37 0.07 100.1 90.7
Col-1005A-a-NiOl-T749.3 0.01 41.7 0.13 8.96 0.08 0.43 0.07 100.7 90.7
Col-1005A-a-NiOl-T249.2 0.02 41.5 0.12 8.95 0.10 0.48 0.05 100.4 90.7
Col-1005A-a-NiOl-T849.3 0.01 41.7 0.13 8.97 0.14 0.47 0.05 100.8 90.7
Col-1005A-a-NiOl-T849.2 0.02 41.6 0.12 8.96 0.11 0.40 0.06 100.4 90.7
Col-1005A-a-NiOl-T149.1 0.01 41.4 0.13 8.93 0.15 0.39 0.06 100.2 90.7
Col-1005A-a-NiOl-T849.1 0.02 41.8 0.13 8.96 0.12 0.44 0.05 100.6 90.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T2149.1 0.01 41.5 0.14 8.95 0.15 0.33 0.01 100.2 90.7
Col-1005A-a-NiOl-T1748.8 0.02 41.6 0.13 8.91 0.20 0.38 0.05 100.1 90.7
Col-1005A-a-NiOl-T5-248.7 0.02 41.4 0.12 8.90 0.15 0.44 0.07 99.85 90.7
Col-1005A-a-NiOl-T2549.3 0.01 41.9 0.16 9.00 0.15 0.40 0.04 100.9 90.7
Col-1005A-a-NiOl-T2549.1 0.03 41.6 0.14 8.98 0.11 0.48 0.07 100.5 90.7
Col-1005A-a-NiOl-T1949.3 0.03 41.4 0.13 9.03 0.16 0.38 0.04 100.5 90.7
Col-1005A-a-NiOl-T1948.9 0.02 41.5 0.15 8.96 0.15 0.38 0.04 100.1 90.7
Col-1005A-a-NiOl-T248.7 0.00 41.4 0.14 8.94 0.14 0.45 0.05 99.81 90.7
Col-1005A-a-NiOl-T1049.3 0.01 41.9 0.13 9.04 0.15 0.39 0.06 101 90.7
Col-1005A-a-NiOl-T249.2 0.02 41.5 0.14 9.05 0.12 0.41 0.05 100.5 90.7
Col-1005A-a-NiOl-T448.8 0.01 41.4 0.14 8.97 0.13 0.39 0.10 99.87 90.7
Col-1005A-a-NiOl-T1749.5 0.01 41.7 0.13 9.10 0.16 0.42 0.05 101 90.6
Col-1005A-a-NiOl-T1049.3 0.02 41.7 0.12 9.08 0.08 0.39 0.04 100.7 90.6
Col-1005A-a-NiOl-T349.0 0.00 41.4 0.13 9.02 0.09 0.41 0.04 100 90.6
Col-1005A-a-NiOl-T1049.3 0.01 41.9 0.13 9.09 0.12 0.37 0.06 100.9 90.6
Col-1005A-a-NiOl-T1049.1 0.01 41.8 0.13 9.07 0.16 0.41 0.03 100.8 90.6
Col-1005A-a-NiOl-T1049.1 0.02 41.7 0.13 9.07 0.10 0.40 0.07 100.6 90.6
Col-1005A-a-NiOl-T148.5 0.01 41.1 0.13 8.95 0.16 0.40 0.08 99.31 90.6
Col-1005A-a-NiOl-T2449.4 0.01 41.7 0.13 9.13 0.14 0.37 0.02 100.9 90.6
Col-1005A-a-NiOl-T2049.1 0.02 41.9 0.13 9.09 0.09 0.38 0.05 100.7 90.6
Col-1005A-a-NiOl-T1749.1 0.01 42.0 0.12 9.09 0.12 0.45 0.05 100.9 90.6
Col-1005A-a-NiOl-T5-148.8 0.02 41.3 0.14 9.04 0.14 0.43 0.06 99.92 90.6
Col-1005A-a-NiOl-T1149.2 0.01 41.7 0.15 9.12 0.10 0.42 0.03 100.8 90.6
Col-1005A-a-NiOl-T1048.9 0.00 41.4 0.12 9.07 0.19 0.39 0.07 100.2 90.6
Col-1005A-a-NiOl-T448.8 0.02 41.3 0.13 9.05 0.10 0.38 0.07 99.88 90.6
Col-1005A-a-NiOl-T749.2 0.02 41.6 0.13 9.13 0.18 0.45 0.05 100.7 90.6
Col-1005A-a-NiOl-T248.9 0.09 41.4 0.23 9.09 0.07 0.39 0.14 100.3 90.6
Col-1005A-a-NiOl-T1149.3 0.03 41.8 0.12 9.15 0.12 0.46 0.06 101 90.6
Col-1005A-a-NiOl-T1049.1 0.00 41.6 0.12 9.13 0.10 0.39 0.05 100.5 90.5
Col-1005A-a-NiOl-T1949.2 0.02 41.5 0.12 9.15 0.13 0.38 0.03 100.5 90.5
Col-1005A-a-NiOl-T1948.8 0.03 41.5 0.13 9.10 0.11 0.41 0.05 100.1 90.5
Col-1005A-a-NiOl-T1049.3 0.00 41.7 0.14 9.19 0.15 0.39 0.06 100.9 90.5
Col-1005A-a-NiOl-T1849.1 0.02 41.5 0.12 9.17 0.07 0.46 0.09 100.6 90.5
Col-1005A-a-NiOl-T1449.0 0.01 41.8 0.14 9.14 0.15 0.35 0.05 100.6 90.5
Col-1005A-a-NiOl-T1049.2 0.02 41.8 0.14 9.20 0.14 0.42 0.06 101 90.5
Col-1005A-a-NiOl-T1949.2 0.01 41.8 0.13 9.19 0.09 0.43 0.05 100.8 90.5
Col-1005A-a-NiOl-T1249.0 0.02 41.7 0.12 9.17 0.17 0.43 0.04 100.7 90.5
Col-1005A-a-NiOl-T1149.1 0.02 41.5 0.13 9.18 0.16 0.31 0.10 100.5 90.5
Col-1005A-a-NiOl-T1349.0 0.00 41.9 0.14 9.18 0.14 0.34 0.05 100.8 90.5
Col-1005A-a-NiOl-T1149.1 0.02 41.7 0.12 9.19 0.21 0.37 0.05 100.8 90.5
Col-1005A-a-NiOl-T2248.9 0.02 41.7 0.13 9.15 0.14 0.40 0.05 100.5 90.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T2549.2 0.02 41.7 0.14 9.22 0.18 0.32 0.06 100.9 90.5
Col-1005A-a-NiOl-T248.9 0.01 41.2 0.13 9.17 0.15 0.46 0.09 100.1 90.5
Col-1005A-a-NiOl-T849.0 0.01 41.8 0.13 9.20 0.11 0.40 0.06 100.8 90.5
Col-1005A-a-NiOl-T2349.2 0.00 41.8 0.13 9.24 0.12 0.34 0.06 100.9 90.5
Col-1005A-a-NiOl-T1149.2 0.02 41.7 0.14 9.25 0.15 0.37 0.08 100.9 90.5
Col-1005A-a-NiOl-T148.7 0.00 41.5 0.13 9.16 0.18 0.38 0.06 100.1 90.5
Col-1005A-a-NiOl-T449.2 0.04 41.4 0.13 9.26 0.18 0.41 0.08 100.7 90.5
Col-1005A-a-NiOl-T749.0 0.00 41.6 0.13 9.23 0.15 0.43 0.02 100.6 90.4
Col-1005A-a-NiOl-T749.0 0.02 41.6 0.11 9.23 0.17 0.45 0.06 100.7 90.4
Col-1005A-a-NiOl-T148.7 0.00 41.5 0.12 9.18 0.10 0.36 0.05 99.94 90.4
Col-1005A-a-NiOl-T249.1 0.02 41.4 0.13 9.26 0.09 0.42 0.06 100.4 90.4
Col-1005A-a-NiOl-T2MgHunt148.5 0.01 41.1 0.14 9.16 0.10 0.42 0.06 99.48 90.4
Col-1005A-a-NiOl-T148.5 0.04 41.4 0.14 9.17 0.16 0.37 0.12 99.94 90.4
Col-1005A-a-NiOl-T1948.9 0.02 41.5 0.12 9.26 0.07 0.39 0.05 100.3 90.4
Col-1005A-a-NiOl-T248.8 0.01 41.5 0.13 9.26 0.18 0.40 0.06 100.3 90.4
Col-1005A-a-NiOl-T349.0 0.03 41.5 0.14 9.33 0.10 0.37 0.03 100.5 90.4
Col-1005A-a-NiOl-T2548.9 0.00 41.7 0.15 9.34 0.16 0.41 0.05 100.8 90.3
Col-1005A-a-NiOl-T248.7 0.02 41.1 0.13 9.32 0.15 0.42 0.04 99.94 90.3
Col-1005A-a-NiOl-T648.9 0.01 41.7 0.13 9.36 0.14 0.38 0.04 100.7 90.3
Col-1005A-a-NiOl-T2549.1 0.01 41.7 0.13 9.39 0.13 0.39 0.07 100.9 90.3
Col-1005A-a-NiOl-T1348.9 0.01 41.7 0.13 9.37 0.14 0.37 0.10 100.8 90.3
Col-1005A-a-NiOl-T1149.2 0.03 41.6 0.12 9.42 0.11 0.36 0.05 100.9 90.3
Col-1005A-a-NiOl-T1448.8 0.00 41.5 0.14 9.35 0.12 0.36 0.05 100.3 90.3
Col-1005A-a-NiOl-T1248.9 0.02 41.8 0.18 9.37 0.17 0.20 0.03 100.6 90.3
Col-1005A-a-NiOl-T848.9 0.02 41.7 0.14 9.37 0.11 0.36 0.04 100.7 90.3
Col-1005A-a-NiOl-T2148.7 0.03 41.7 0.15 9.34 0.22 0.28 0.03 100.4 90.3
Col-1005A-a-NiOl-T148.6 0.01 41.2 0.12 9.31 0.16 0.35 0.08 99.76 90.3
Col-1005A-a-NiOl-T2349.1 0.01 41.8 0.12 9.42 0.18 0.36 0.03 101 90.3
Col-1005A-a-NiOl-T1349.1 0.00 41.7 0.12 9.44 0.17 0.40 0.11 101 90.3
Col-1005A-a-NiOl-T849.0 0.01 42.0 0.13 9.44 0.08 0.32 0.03 101 90.2
Col-1005A-a-NiOl-T1548.9 0.02 41.6 0.15 9.43 0.13 0.35 0.06 100.6 90.2
Col-1005A-a-NiOl-T948.6 -0.01 41.6 0.16 9.37 0.23 0.31 0.04 100.3 90.2
Col-1005A-a-NiOl-T1949.0 0.02 41.3 0.12 9.46 0.13 0.30 0.02 100.3 90.2
Col-1005A-a-NiOl-T149.2 0.03 41.4 0.14 9.52 0.18 0.36 0.05 100.9 90.2
Col-1005A-a-NiOl-T1848.7 0.00 41.5 0.12 9.44 0.15 0.32 0.04 100.2 90.2
Col-1005A-a-NiOl-T748.8 0.03 41.5 0.16 9.46 0.24 0.19 0.03 100.4 90.2
Col-1005A-a-NiOl-T1948.8 0.01 41.5 0.13 9.48 0.11 0.38 0.05 100.5 90.2
Col-1005A-a-NiOl-T948.7 0.00 41.6 0.17 9.45 0.24 0.23 0.03 100.3 90.2
Col-1005A-a-NiOl-T2MgHunt248.6 0.01 41.2 0.14 9.44 0.13 0.35 0.06 99.9 90.2
Col-1005A-a-NiOl-T1648.8 0.02 41.8 0.18 9.49 0.28 0.17 0.04 100.8 90.2
Col-1005A-a-NiOl-T348.5 0.00 41.6 0.14 9.44 0.16 0.46 0.03 100.4 90.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T2548.7 0.02 41.6 0.19 9.47 0.17 0.19 0.02 100.3 90.2
Col-1005A-a-NiOl-T148.3 0.04 41.1 0.15 9.43 0.14 0.36 0.06 99.64 90.1
Col-1005A-a-NiOl-T348.9 0.01 41.5 0.14 9.53 0.21 0.39 0.07 100.7 90.1
Col-1005A-a-NiOl-T2348.8 0.02 41.7 0.12 9.54 0.15 0.35 0.01 100.7 90.1
Col-1005A-a-NiOl-T1848.7 0.01 41.7 0.12 9.52 0.10 0.30 0.02 100.5 90.1
Col-1005A-a-NiOl-T2448.8 -0.01 41.9 0.12 9.54 0.08 0.35 0.06 100.8 90.1
Col-1005A-a-NiOl-T948.6 0.01 41.4 0.14 9.53 0.18 0.39 0.05 100.4 90.1
Col-1005A-a-NiOl-T1549.0 0.01 41.5 0.13 9.60 0.13 0.43 0.08 100.9 90.1
Col-1005A-a-NiOl-T948.5 0.02 41.5 0.13 9.52 0.11 0.37 0.05 100.2 90.1
Col-1005A-a-NiOl-T5-148.3 0.01 41.2 0.14 9.49 0.23 0.36 0.07 99.81 90.1
Col-1005A-a-NiOl-T1648.5 0.01 41.6 0.17 9.53 0.20 0.25 0.11 100.4 90.1
Col-1005A-a-NiOl-T2348.8 0.01 41.7 0.13 9.59 0.07 0.38 0.03 100.7 90.1
Col-1005A-a-NiOl-T1648.8 0.01 41.4 0.16 9.62 0.17 0.36 0.02 100.6 90.0
Col-1005A-a-NiOl-T948.5 0.00 41.6 0.13 9.56 0.16 0.35 0.02 100.4 90.0
Col-1005A-a-NiOl-T2048.8 0.01 41.7 0.05 9.63 0.13 0.41 0.01 100.8 90.0
Col-1005A-a-NiOl-T2248.4 0.01 41.2 0.15 9.54 0.24 0.32 0.05 99.93 90.0
Col-1005A-a-NiOl-T1448.9 0.00 41.6 0.15 9.65 0.14 0.31 0.03 100.8 90.0
Col-1005A-a-NiOl-T1448.4 -0.01 41.5 0.14 9.56 0.14 0.30 0.05 100.1 90.0
Col-1005A-a-NiOl-T1648.6 0.03 41.2 0.13 9.60 0.21 0.38 0.05 100.3 90.0
Col-1005A-a-NiOl-T1648.7 0.01 41.5 0.16 9.62 0.22 0.31 0.05 100.6 90.0
Col-1005A-a-NiOl-T1848.6 0.01 41.2 0.12 9.64 0.18 0.39 0.04 100.1 90.0
Col-1005A-a-NiOl-T748.5 0.00 41.7 0.14 9.63 0.13 0.29 0.02 100.4 90.0
Col-1005A-a-NiOl-T1948.9 0.00 41.1 0.14 9.72 0.20 0.38 0.08 100.6 90.0
Col-1005A-a-NiOl-T2348.7 0.02 41.8 0.13 9.70 0.10 0.34 0.02 100.8 90.0
Col-1005A-a-NiOl-T1848.6 0.02 41.7 0.13 9.70 0.16 0.40 0.08 100.8 89.9
Col-1005A-a-NiOl-T948.4 0.02 41.4 0.14 9.66 0.14 0.38 0.04 100.2 89.9
Col-1005A-a-NiOl-T1348.6 0.02 41.5 0.16 9.71 0.18 0.34 0.06 100.6 89.9
Col-1005A-a-NiOl-T948.4 0.02 41.3 0.12 9.67 0.10 0.38 0.08 100.1 89.9
Col-1005A-a-NiOl-T2048.8 0.02 41.8 0.14 9.76 0.10 0.30 0.03 100.9 89.9
Col-1005A-a-NiOl-T248.6 0.02 41.4 0.14 9.73 0.12 0.30 0.11 100.5 89.9
Col-1005A-a-NiOl-T648.9 0.02 41.2 0.17 9.81 0.21 0.33 0.07 100.8 89.9
Col-1005A-a-NiOl-T2448.7 0.02 41.7 0.14 9.77 0.17 0.28 0.06 100.8 89.9
Col-1005A-a-NiOl-T948.1 0.01 41.3 0.12 9.67 0.11 0.37 0.05 99.77 89.9
Col-1005A-a-NiOl-T348.6 0.01 41.6 0.14 9.77 0.15 0.35 0.03 100.7 89.9
Col-1005A-a-NiOl-T348.5 0.03 41.5 0.15 9.76 0.13 0.32 0.04 100.5 89.9
Col-1005A-a-NiOl-T248.3 0.00 41.4 0.15 9.72 0.16 0.27 0.03 100 89.9
Col-1005A-a-NiOl-T1948.5 0.00 41.4 0.15 9.77 0.23 0.34 0.07 100.5 89.9
Col-1005A-a-NiOl-T948.4 0.00 41.4 0.12 9.75 0.09 0.36 0.05 100.2 89.8
Col-1005A-a-NiOl-T2249.0 0.00 41.4 0.12 9.92 0.18 0.29 0.05 101 89.8
Col-1005A-a-NiOl-T5MgHunt248.3 0.02 41.2 0.14 9.78 0.20 0.24 0.03 99.88 89.8
Col-1005A-a-NiOl-T948.3 0.01 41.5 0.13 9.80 0.14 0.33 0.02 100.3 89.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T1848.7 0.01 41.7 0.12 9.88 0.19 0.34 0.05 101 89.8
Col-1005A-a-NiOl-T748.7 0.01 41.4 0.17 9.90 0.22 0.17 0.04 100.6 89.8
Col-1005A-a-NiOl-T1348.5 0.00 41.5 0.16 9.87 0.20 0.32 0.04 100.7 89.8
Col-1005A-a-NiOl-T148.0 -0.01 41.5 0.16 9.77 0.16 0.34 0.02 99.94 89.8
Col-1005A-a-NiOl-T2048.8 0.02 41.6 0.14 9.95 0.14 0.30 0.03 101 89.7
Col-1005A-a-NiOl-T2448.7 0.02 41.5 0.11 9.92 0.14 0.37 0.05 100.8 89.7
Col-1005A-a-NiOl-T2348.6 0.00 41.7 0.13 9.91 0.18 0.36 0.04 100.9 89.7
Col-1005A-a-NiOl-T948.4 0.02 41.3 0.13 9.88 0.16 0.35 0.03 100.3 89.7
Col-1005A-a-NiOl-T248.3 0.00 41.4 0.16 9.87 0.15 0.28 0.05 100.2 89.7
Col-1005A-a-NiOl-T448.2 0.01 41.4 0.15 9.87 0.13 0.32 0.04 100.1 89.7
Col-1005A-a-NiOl-T2248.5 0.01 41.6 0.13 9.95 0.11 0.32 0.01 100.6 89.7
Col-1005A-a-NiOl-T2348.7 0.01 41.7 0.15 9.99 0.07 0.27 0.04 100.9 89.7
Col-1005A-a-NiOl-T2MgHunt148.5 0.00 41.1 0.14 9.96 0.13 0.34 0.04 100.2 89.7
Col-1005A-a-NiOl-T1448.6 0.00 41.7 0.15 9.99 0.19 0.31 0.04 101 89.7
Col-1005A-a-NiOl-T248.1 0.01 41.3 0.19 9.91 0.31 0.18 0.04 100.1 89.6
Col-1005A-a-NiOl-T1348.5 0.00 41.6 0.14 9.99 0.12 0.35 0.04 100.7 89.6
Col-1005A-a-NiOl-T2347.9 0.02 42.2 0.14 9.90 0.12 0.35 0.01 100.7 89.6
Col-1005A-a-NiOl-T2348.6 0.01 41.9 0.14 10.05 0.13 0.21 0.00 101 89.6
Col-1005A-a-NiOl-T1148.7 0.01 41.3 0.16 10.07 0.18 0.29 0.04 100.7 89.6
Col-1005A-a-NiOl-T348.6 0.01 41.4 0.17 10.07 0.25 0.23 0.03 100.7 89.6
Col-1005A-a-NiOl-T2248.1 0.00 41.4 0.12 10.04 0.24 0.28 0.07 100.3 89.5
Col-1005A-a-NiOl-T2348.6 0.01 41.6 0.13 10.16 0.09 0.25 -0.01 100.9 89.5
Col-1005A-a-NiOl-T448.3 0.01 41.4 0.22 10.11 0.27 0.11 0.01 100.5 89.5
Col-1005A-a-NiOl-T1648.3 0.01 41.4 0.18 10.13 0.26 0.20 0.02 100.5 89.5
Col-1005A-a-NiOl-T248.1 0.03 41.0 0.14 10.12 0.24 0.30 0.04 99.97 89.4
Col-1005A-a-NiOl-T648.4 0.01 41.4 0.15 10.19 0.19 0.25 0.02 100.6 89.4
Col-1005A-a-NiOl-T2348.3 0.02 41.8 0.14 10.18 0.16 0.27 0.03 100.9 89.4
Col-1005A-a-NiOl-T2048.2 0.01 41.7 0.06 10.18 0.14 0.37 0.01 100.7 89.4
Col-1005A-a-NiOl-T1948.1 0.05 41.5 0.17 10.20 0.18 0.37 0.11 100.7 89.4
Col-1005A-a-NiOl-T2348.5 0.01 41.6 0.20 10.29 0.25 0.10 0.02 100.9 89.4
Col-1005A-a-NiOl-T2247.5 0.02 41.6 0.12 10.10 0.13 0.29 0.03 99.74 89.3
Col-1005A-a-NiOl-T2348.5 0.03 41.5 0.15 10.34 0.12 0.27 0.07 101 89.3
Col-1005A-a-NiOl-T1948.0 -0.01 40.9 0.16 10.26 0.17 0.30 0.05 99.85 89.3
Col-1005A-a-NiOl-T1548.2 0.02 41.5 0.17 10.31 0.20 0.23 0.05 100.7 89.3
Col-1005A-a-NiOl-T247.6 0.00 41.0 0.17 10.20 0.19 0.20 0.02 99.43 89.3
Col-1005A-a-NiOl-T2247.8 0.06 41.5 0.13 10.24 0.16 0.33 0.05 100.2 89.3
Col-1005A-a-NiOl-T848.0 0.00 41.1 0.20 10.30 0.25 0.13 0.02 100 89.3
Col-1005A-a-NiOl-T2348.3 0.03 41.5 0.15 10.36 0.17 0.23 0.02 100.7 89.3
Col-1005A-a-NiOl-T748.1 0.02 41.3 0.14 10.33 0.16 0.25 0.02 100.4 89.3
Col-1005A-a-NiOl-T2248.2 0.01 41.7 0.13 10.36 0.15 0.27 0.07 100.9 89.2
Col-1005A-a-NiOl-T2348.3 0.00 41.5 0.11 10.37 0.16 0.31 0.04 100.7 89.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1005A-a-NiOl-T247.8 0.01 41.2 0.16 10.28 0.25 0.22 0.02 99.97 89.2
Col-1005A-a-NiOl-T848.1 0.00 41.5 0.15 10.35 0.18 0.24 0.03 100.5 89.2
Col-1005A-a-NiOl-T348.1 0.01 41.6 0.13 10.35 0.08 0.40 0.05 100.8 89.2
Col-1005A-a-NiOl-T2248.3 0.01 41.4 0.14 10.41 0.13 0.25 0.04 100.7 89.2
Col-1005A-a-NiOl-T1348.2 0.01 41.6 0.17 10.39 0.21 0.21 0.03 100.8 89.2
Col-1005A-a-NiOl-T2248.2 0.02 41.4 0.13 10.43 0.12 0.30 0.05 100.6 89.2
Col-1005A-a-NiOl-T2548.3 0.02 41.5 0.15 10.47 0.16 0.21 0.02 100.8 89.2
Col-1005A-a-NiOl-T348.2 0.00 41.5 0.13 10.48 0.19 0.22 0.04 100.7 89.1
Col-1005A-a-NiOl-T2048.1 0.00 41.6 0.05 10.48 0.09 0.37 0.03 100.7 89.1
Col-1005A-a-NiOl-T447.7 0.02 41.2 0.14 10.43 0.18 0.26 0.05 99.98 89.1
Col-1005A-a-NiOl-T1548.2 0.01 41.2 0.17 10.56 0.25 0.17 0.01 100.6 89.1
Col-1005A-a-NiOl-T2248.2 0.02 41.3 0.13 10.57 0.19 0.30 0.02 100.7 89.0
Col-1005A-a-NiOl-T2248.0 0.02 41.5 0.14 10.62 0.19 0.28 0.05 100.7 89.0
Col-1005A-a-NiOl-T1547.5 0.04 41.2 0.17 10.54 0.23 0.25 0.06 100.1 88.9
Col-1005A-a-NiOl-T1448.3 0.02 41.4 0.18 10.72 0.14 0.22 0.03 101 88.9
Col-1005A-a-NiOl-T2247.6 0.02 40.7 0.12 10.60 0.15 0.30 0.03 99.57 88.9
Col-1005A-a-NiOl-T2547.4 0.02 41.3 0.20 10.64 0.24 0.17 0.03 100 88.8
Col-1005A-a-NiOl-T1847.8 0.01 41.6 0.15 10.73 0.12 0.28 0.02 100.8 88.8
Col-1005A-a-NiOl-T2447.9 0.02 41.6 0.18 10.76 0.15 0.16 0.02 100.7 88.8
Col-1005A-a-NiOl-T2347.3 0.03 41.4 0.17 10.67 0.16 0.29 0.10 100.2 88.8
Col-1005A-a-NiOl-T447.6 0.02 41.2 0.25 10.74 0.21 0.15 0.05 100.2 88.8
Col-1005A-a-NiOl-T1848.1 0.01 41.4 0.15 10.91 0.09 0.19 0.03 100.9 88.7
Col-1005A-a-NiOl-T847.8 0.02 41.5 0.17 10.92 0.17 0.18 0.03 100.8 88.6
Col-1005A-a-NiOl-T1447.4 0.01 41.4 0.17 10.90 0.16 0.17 0.04 100.2 88.6
Col-1005A-a-NiOl-T1947.2 0.02 41.0 0.18 11.18 0.19 0.17 0.03 99.88 88.3
Col-1005A-a-NiOl-T847.3 0.01 41.5 0.19 11.25 0.19 0.17 0.02 100.6 88.2
Col-1005A-a-NiOl-T1645.2 0.58 40.1 0.24 12.86 0.20 0.35 0.49 100 86.2
Col-1005A-a-NiOl-T239.4 2.50 40.8 0.31 11.66 0.14 0.22 5.38 100.5 85.8
Col-1005A-a-NiOl-T345.4 0.00 40.6 0.11 13.94 0.24 0.18 0.01 100.5 85.3
Col-1005A-a-NiOl-T344.5 0.00 40.5 0.04 15.17 0.30 0.13 0.01 100.7 83.9
Col-1005A-a-NiOl-T343.8 0.01 40.2 0.09 15.75 0.24 0.12 0.01 100.2 83.2
Col-1005A-a-NiOl-T342.9 0.03 40.1 0.04 16.99 0.24 0.12 0.00 100.4 81.8
Col-1005A-a-NiOl-T342.4 0.00 40.0 0.05 17.33 0.31 0.12 0.01 100.2 81.3
Col-1005A-a-NiOl-T342.2 0.03 40.2 0.05 17.75 0.23 0.12 0.01 100.6 80.9
Col-1005A-a-NiOl-T342.3 -0.02 39.7 0.04 17.96 0.26 0.12 0.01 100.4 80.8
Col-1005A-a-NiOl-T342.2 0.00 39.9 0.06 18.32 0.24 0.11 0.00 100.9 80.4

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T1549.5 0.02 41.3 0.13 7.52 0.01 0.56 0.06 99.14 92.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T1450.2 0.02 41.9 0.12 7.61 0.11 0.58 0.05 100.5 92.2
Col-1006B-NiOl-T1550.0 0.03 41.6 0.13 7.48 0.05 0.58 0.08 99.9 92.2
Col-1006B-NiOl-T10-1150.1 0.01 41.8 0.12 7.80 0.11 0.58 0.07 100.6 92.0
Col-1006B-NiOl-T1449.6 0.02 41.6 0.12 7.73 0.06 0.60 0.05 99.8 92.0
Col-1006B-NiOl-T1550.0 0.03 41.7 0.12 7.71 0.09 0.60 0.07 100.3 92.0
Col-1006B-NiOl-T1549.8 0.03 41.4 0.12 7.74 0.13 0.61 0.04 99.89 92.0
Col-1006B-NiOl-T1450.2 0.01 41.7 0.13 7.50 0.08 0.61 0.06 100.3 92.3
Col-1006B-NiOl-T1049.9 0.04 41.3 0.12 7.77 0.10 0.61 0.05 99.9 92.0
Col-1006B-NiOl-T1449.9 0.03 41.6 0.12 7.76 0.14 0.63 0.05 100.2 92.0
Col-1006B-NiOl-T1050.0 0.01 41.6 0.12 7.77 0.11 0.63 0.06 100.3 92.0
Col-1006B-NiOl-T1449.9 0.03 41.8 0.11 7.43 0.10 0.63 0.06 100.1 92.3
Col-1006B-NiOl-T1450.0 0.02 41.6 0.12 7.59 0.10 0.64 0.05 100.1 92.1
Col-1006B-NiOl-T1449.8 0.04 41.6 0.12 7.68 0.10 0.64 0.06 99.98 92.0
Col-1006B-NiOl-T1450.0 0.02 41.7 0.11 7.55 0.09 0.64 0.04 100.2 92.2
Col-1006B-NiOl-T1450.0 0.03 41.8 0.12 7.67 0.13 0.65 0.07 100.5 92.1
Col-1006B-NiOl-T1450.0 0.03 41.9 0.12 7.37 0.16 0.65 0.05 100.3 92.4
Col-1006B-NiOl-T1449.9 0.11 41.6 0.12 7.49 0.15 0.67 0.08 100.2 92.2
Col-1006B-NiOl-T1450.2 0.01 41.7 0.12 7.31 0.11 0.67 0.06 100.3 92.5
Col-1006B-NiOl-T1450.0 0.02 41.7 0.11 7.20 0.10 0.68 0.09 99.95 92.5
Col-1006B-NiOl-T1450.3 0.04 41.7 0.10 7.36 0.13 0.68 0.10 100.4 92.4
Col-1006B-NiOl-T1450.1 0.02 41.6 0.11 7.54 0.10 0.68 0.06 100.2 92.2
Col-1006B-NiOl-T1450.2 0.01 41.8 0.11 7.22 0.04 0.70 0.08 100.2 92.5
Col-1006B-NiOl-T1049.6 0.04 41.4 0.11 7.77 0.15 0.61 0.04 99.72 91.9
Col-1006B-NiOl-T1049.8 0.02 41.4 0.11 7.83 0.07 0.63 0.08 99.88 91.9
Col-1006B-NiOl-T1449.9 0.00 41.8 0.11 7.88 0.13 0.61 0.08 100.6 91.9
Col-1006B-NiOl-T1549.6 0.02 41.6 0.11 7.92 0.06 0.60 0.06 99.95 91.8
Col-1006B-NiOl-T1049.7 0.03 41.4 0.11 7.94 0.05 0.59 0.12 99.93 91.8
Col-1006B-NiOl-T1049.7 0.03 41.5 0.12 7.96 0.10 0.59 0.07 100.1 91.8
Col-1006B-NiOl-T1549.8 0.01 41.5 0.12 8.07 0.10 0.59 0.07 100.3 91.7
Col-1006B-NiOl-T949.6 0.01 41.4 0.11 8.05 0.13 0.59 0.07 99.97 91.7
Col-1006B-NiOl-T1549.5 0.02 41.4 0.12 8.03 0.11 0.61 0.07 99.9 91.7
Col-1006B-NiOl-T1449.6 0.02 41.8 0.12 8.07 0.12 0.65 0.10 100.5 91.6
Col-1006B-NiOl-T949.5 0.02 41.2 0.12 8.05 0.08 0.57 0.04 99.55 91.6
Col-1006B-NiOl-T1049.5 0.02 40.8 0.12 8.07 0.12 0.57 0.06 99.25 91.6
Col-1006B-NiOl-T1249.1 0.02 40.9 0.12 8.07 0.09 0.62 0.08 99.01 91.6
Col-1006B-NiOl-T1049.5 0.03 41.5 0.12 8.13 0.10 0.57 0.08 99.96 91.6
Col-1006B-NiOl-T949.5 0.01 41.2 0.12 8.16 0.12 0.56 0.05 99.69 91.5
Col-1006B-NiOl-T1248.9 0.04 41.1 0.12 8.07 0.16 0.56 0.05 99.01 91.5
Col-1006B-NiOl-T649.4 0.02 41.3 0.12 8.16 0.11 0.48 0.07 99.69 91.5
Col-1006B-NiOl-T1249.2 0.02 41.3 0.13 8.14 0.14 0.58 0.09 99.6 91.5
Col-1006B-NiOl-T1249.2 0.02 41.0 0.12 8.13 0.09 0.58 0.04 99.15 91.5

426



Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T949.3 0.03 41.1 0.13 8.15 0.16 0.53 0.03 99.44 91.5
Col-1006B-NiOl-T949.3 0.02 41.4 0.12 8.21 0.12 0.54 0.07 99.78 91.5
Col-1006B-NiOl-T649.4 0.03 41.5 0.13 8.24 0.10 0.48 0.07 99.98 91.4
Col-1006B-NiOl-T1249.0 0.09 40.9 0.13 8.18 0.07 0.56 0.05 98.98 91.4
Col-1006B-NiOl-T1549.5 0.02 41.3 0.13 8.28 0.12 0.58 0.05 100 91.4
Col-1006B-NiOl-T1049.1 0.03 41.1 0.13 8.21 0.07 0.56 0.09 99.33 91.4
Col-1006B-NiOl-T1249.1 0.00 41.1 0.13 8.21 0.10 0.60 0.08 99.31 91.4
Col-1006B-NiOl-T1149.3 0.02 41.3 0.12 8.27 0.16 0.49 0.06 99.73 91.4
Col-1006B-NiOl-T949.5 0.02 41.4 0.11 8.30 0.17 0.56 0.07 100.2 91.4
Col-1006B-NiOl-T1249.2 0.02 41.0 0.12 8.26 0.11 0.55 0.03 99.38 91.4
Col-1006B-NiOl-T949.3 0.02 41.3 0.14 8.28 0.06 0.52 0.07 99.74 91.4
Col-1006B-NiOl-T1249.4 0.04 41.1 0.11 8.30 0.13 0.57 0.04 99.68 91.4
Col-1006B-NiOl-T649.5 0.03 41.4 0.11 8.32 0.09 0.54 0.08 100.1 91.4
Col-1006B-NiOl-T1249.1 0.02 41.1 0.13 8.29 0.10 0.57 0.11 99.39 91.3
Col-1006B-NiOl-T949.5 0.03 41.3 0.13 8.36 0.10 0.56 0.05 100.1 91.3
Col-1006B-NiOl-T1249.1 0.02 41.1 0.11 8.30 0.16 0.59 0.05 99.36 91.3
Col-1006B-NiOl-T1049.5 0.03 41.4 0.12 8.40 0.14 0.55 0.04 100.2 91.3
Col-1006B-NiOl-T249.3 0.03 41.4 0.12 8.38 0.10 0.47 0.11 99.84 91.3
Col-1006B-NiOl-T1248.9 0.01 40.9 0.13 8.36 0.10 0.55 0.07 98.99 91.2
Col-1006B-NiOl-T1248.9 0.02 40.9 0.12 8.38 0.15 0.58 0.07 99.12 91.2
Col-1006B-NiOl-T249.2 0.03 41.6 0.12 8.44 0.07 0.50 0.05 99.96 91.2
Col-1006B-NiOl-T1449.2 0.02 41.6 0.11 8.46 0.13 0.52 0.09 100.2 91.2
Col-1006B-NiOl-T649.5 0.02 41.5 0.12 8.51 0.17 0.47 0.05 100.3 91.2
Col-1006B-NiOl-T249.2 0.03 41.1 0.13 8.48 0.06 0.52 0.06 99.58 91.2
Col-1006B-NiOl-T549.2 0.02 41.7 0.13 8.50 0.13 0.45 0.05 100.2 91.2
Col-1006B-NiOl-T249.1 0.01 41.3 0.20 8.47 0.11 0.46 0.03 99.67 91.2
Col-1006B-NiOl-T1149.1 0.01 41.3 0.12 8.49 0.18 0.53 0.07 99.81 91.2
Col-1006B-NiOl-T549.2 0.04 41.3 0.13 8.50 0.11 0.47 0.04 99.78 91.2
Col-1006B-NiOl-T249.3 0.02 41.4 0.11 8.53 0.11 0.45 0.06 99.95 91.1
Col-1006B-NiOl-T649.2 0.02 41.6 0.13 8.52 0.14 0.54 0.04 100.1 91.1
Col-1006B-NiOl-T249.2 0.03 41.3 0.12 8.52 0.15 0.48 0.05 99.79 91.1
Col-1006B-NiOl-T249.3 0.02 41.4 0.12 8.54 0.10 0.45 0.03 99.91 91.1
Col-1006B-NiOl-T249.4 0.02 41.7 0.12 8.57 0.12 0.52 0.05 100.5 91.1
Col-1006B-NiOl-T249.3 0.00 41.6 0.13 8.56 0.08 0.50 0.08 100.3 91.1
Col-1006B-NiOl-T249.2 0.02 41.6 0.13 8.55 0.11 0.46 0.04 100.2 91.1
Col-1006B-NiOl-T249.1 0.02 41.3 0.12 8.53 0.12 0.49 0.06 99.65 91.1
Col-1006B-NiOl-T1549.0 0.02 41.3 0.13 8.51 0.09 0.50 0.07 99.59 91.1
Col-1006B-NiOl-T1049.2 0.02 41.1 0.13 8.56 0.09 0.52 0.08 99.73 91.1
Col-1006B-NiOl-T1049.1 0.04 41.3 0.13 8.54 0.20 0.50 0.04 99.82 91.1
Col-1006B-NiOl-T249.1 0.01 41.3 0.12 8.56 0.12 0.52 0.06 99.77 91.1
Col-1006B-NiOl-T249.1 0.01 41.4 0.13 8.56 0.15 0.45 0.05 99.81 91.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T1049.0 0.01 41.4 0.14 8.55 0.15 0.46 0.04 99.77 91.1
Col-1006B-NiOl-T249.0 0.02 41.2 0.12 8.57 0.14 0.51 0.05 99.62 91.1
Col-1006B-NiOl-T249.4 0.01 41.4 0.11 8.64 0.17 0.49 0.07 100.2 91.1
Col-1006B-NiOl-T249.3 0.01 41.4 0.12 8.63 0.19 0.49 0.07 100.2 91.1
Col-1006B-NiOl-T249.3 0.02 41.3 0.12 8.64 0.15 0.47 0.06 100.1 91.0
Col-1006B-NiOl-T648.9 0.22 41.2 0.13 8.58 0.14 0.55 0.06 99.81 91.0
Col-1006B-NiOl-T549.2 0.04 41.5 0.13 8.64 0.11 0.48 0.06 100.2 91.0
Col-1006B-NiOl-T249.0 0.02 41.4 0.12 8.61 0.12 0.49 0.04 99.81 91.0
Col-1006B-NiOl-T249.2 0.00 41.3 0.11 8.65 0.13 0.49 0.04 99.95 91.0
Col-1006B-NiOl-T1048.9 0.04 41.0 0.13 8.59 0.16 0.52 0.04 99.43 91.0
Col-1006B-NiOl-T549.2 0.04 41.5 0.13 8.66 0.14 0.46 0.05 100.2 91.0
Col-1006B-NiOl-T549.1 0.01 41.3 0.12 8.64 0.13 0.45 0.05 99.82 91.0
Col-1006B-NiOl-T249.3 0.02 41.3 0.12 8.69 0.18 0.50 0.09 100.2 91.0
Col-1006B-NiOl-T1248.8 0.11 40.8 0.11 8.62 0.14 0.55 0.03 99.23 91.0
Col-1006B-NiOl-T649.2 0.02 41.3 0.11 8.69 0.09 0.53 0.04 100 91.0
Col-1006B-NiOl-T649.4 0.03 41.6 0.13 8.74 0.10 0.52 0.06 100.6 91.0
Col-1006B-NiOl-T249.3 0.03 41.4 0.13 8.72 0.13 0.51 0.09 100.3 91.0
Col-1006B-NiOl-T249.2 0.02 41.2 0.12 8.70 0.10 0.48 0.05 99.8 91.0
Col-1006B-NiOl-T949.0 0.03 41.3 0.12 8.68 0.10 0.48 0.06 99.72 91.0
Col-1006B-NiOl-T649.4 0.02 41.4 0.13 8.76 0.13 0.51 0.08 100.5 91.0
Col-1006B-NiOl-T249.3 0.02 41.3 0.12 8.75 0.10 0.46 0.04 100.1 90.9
Col-1006B-NiOl-T249.2 0.03 41.3 0.12 8.75 0.08 0.51 0.04 100.1 90.9
Col-1006B-NiOl-T249.2 0.02 41.4 0.12 8.74 0.13 0.43 0.05 100.1 90.9
Col-1006B-NiOl-T249.0 0.03 41.3 0.23 8.72 0.14 0.44 0.02 99.89 90.9
Col-1006B-NiOl-T249.3 0.02 41.4 0.13 8.78 0.15 0.47 0.05 100.3 90.9
Col-1006B-NiOl-T548.9 0.03 41.7 0.13 8.74 0.17 0.47 0.07 100.2 90.9
Col-1006B-NiOl-T1248.6 0.01 41.0 0.12 8.71 0.12 0.48 0.05 99.18 90.9
Col-1006B-NiOl-T1149.0 0.00 41.2 0.13 8.79 0.14 0.40 0.07 99.79 90.9
Col-1006B-NiOl-T248.8 0.01 41.3 0.11 8.76 0.12 0.49 0.06 99.69 90.9
Col-1006B-NiOl-T549.1 0.02 41.5 0.12 8.80 0.10 0.45 0.03 100.1 90.9
Col-1006B-NiOl-T249.1 0.01 41.5 0.21 8.82 0.17 0.47 0.01 100.3 90.8
Col-1006B-NiOl-T749.3 0.02 41.5 0.13 8.87 0.10 0.40 0.07 100.4 90.8
Col-1006B-NiOl-T249.4 0.03 41.3 0.13 8.89 0.16 0.50 0.05 100.4 90.8
Col-1006B-NiOl-T549.1 0.02 41.5 0.11 8.88 0.08 0.47 0.07 100.3 90.8
Col-1006B-NiOl-T249.1 0.01 41.3 0.13 8.92 0.16 0.48 0.05 100.2 90.8
Col-1006B-NiOl-T548.9 0.03 41.4 0.13 8.96 0.09 0.44 0.07 100 90.7
Col-1006B-NiOl-T1148.8 0.03 41.3 0.13 8.96 0.15 0.44 0.05 99.78 90.7
Col-1006B-NiOl-T548.9 0.03 41.5 0.13 9.03 0.17 0.45 0.05 100.3 90.6
Col-1006B-NiOl-T1748.6 0.05 41.2 0.14 8.98 0.18 0.45 0.03 99.65 90.6
Col-1006B-NiOl-T1048.8 0.03 41.4 0.14 9.07 0.14 0.42 0.06 100 90.6
Col-1006B-NiOl-T1248.3 0.02 41.4 0.11 8.97 0.11 0.43 0.04 99.35 90.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T248.9 0.03 41.2 0.13 9.09 0.14 0.43 0.05 99.93 90.5
Col-1006B-NiOl-T948.7 0.03 41.3 0.11 9.07 0.15 0.43 0.04 99.86 90.5
Col-1006B-NiOl-T748.8 0.03 41.2 0.13 9.10 0.18 0.39 0.23 100 90.5
Col-1006B-NiOl-T548.8 0.04 41.3 0.11 9.14 0.04 0.41 0.07 99.93 90.5
Col-1006B-NiOl-T1048.6 0.02 40.7 0.14 9.12 0.10 0.46 0.07 99.29 90.5
Col-1006B-NiOl-T549.0 0.03 41.4 0.12 9.25 0.12 0.45 0.05 100.4 90.4
Col-1006B-NiOl-T748.8 0.01 41.5 0.13 9.26 0.18 0.42 0.06 100.4 90.4
Col-1006B-NiOl-T1148.4 0.01 41.2 0.13 9.18 0.13 0.37 0.05 99.44 90.4
Col-1006B-NiOl-T1248.6 0.01 41.1 0.12 9.25 0.12 0.42 0.05 99.67 90.4
Col-1006B-NiOl-T1748.6 0.02 41.1 0.15 9.27 0.08 0.47 0.05 99.75 90.3
Col-1006B-NiOl-T248.8 0.03 41.5 0.12 9.32 0.13 0.45 0.06 100.4 90.3
Col-1006B-NiOl-T548.8 0.03 41.4 0.14 9.34 0.09 0.41 0.05 100.3 90.3
Col-1006B-NiOl-T1348.2 0.03 40.9 0.12 9.22 0.11 0.43 0.05 98.98 90.3
Col-1006B-NiOl-T548.9 0.03 41.4 0.12 9.36 0.11 0.41 0.04 100.4 90.3
Col-1006B-NiOl-T548.5 0.03 41.4 0.13 9.33 0.16 0.44 0.04 100.1 90.3
Col-1006B-NiOl-T848.4 0.02 40.7 0.14 9.30 0.11 0.44 0.05 99.08 90.3
Col-1006B-NiOl-T1548.6 0.04 41.1 0.13 9.36 0.14 0.46 0.06 99.92 90.2
Col-1006B-NiOl-T1348.2 0.01 41.1 0.11 9.28 0.16 0.42 0.03 99.29 90.2
Col-1006B-NiOl-T648.7 0.02 41.1 0.13 9.43 0.15 0.45 0.05 100 90.2
Col-1006B-NiOl-T848.1 0.02 41.0 0.13 9.32 0.13 0.41 0.04 99.09 90.2
Col-1006B-NiOl-T848.6 0.03 40.9 0.13 9.45 0.08 0.47 0.04 99.71 90.2
Col-1006B-NiOl-T1348.3 0.02 41.1 0.11 9.40 0.14 0.39 0.04 99.51 90.1
Col-1006B-NiOl-T748.7 0.02 41.5 0.13 9.57 0.06 0.40 0.05 100.4 90.1
Col-1006B-NiOl-T748.6 0.02 41.4 0.12 9.55 0.15 0.39 0.05 100.2 90.1
Col-1006B-NiOl-T1348.0 0.02 41.1 0.13 9.45 0.13 0.42 0.04 99.33 90.1
Col-1006B-NiOl-T1348.2 0.02 41.0 0.11 9.51 0.16 0.39 0.06 99.52 90.0
Col-1006B-NiOl-T1048.6 0.04 41.2 0.12 9.61 0.16 0.41 0.05 100.2 90.0
Col-1006B-NiOl-T748.6 0.03 41.5 0.13 9.62 0.13 0.34 0.06 100.4 90.0
Col-1006B-NiOl-T748.7 0.03 41.5 0.12 9.65 0.10 0.42 0.04 100.5 90.0
Col-1006B-NiOl-T748.7 0.00 41.4 0.12 9.66 0.13 0.37 0.05 100.4 90.0
Col-1006B-NiOl-T648.6 0.02 41.4 0.14 9.68 0.16 0.41 0.09 100.5 89.9
Col-1006B-NiOl-T1347.9 0.03 40.9 0.13 9.59 0.17 0.40 0.03 99.24 89.9
Col-1006B-NiOl-T748.3 0.01 41.6 0.13 9.67 0.16 0.36 0.03 100.3 89.9
Col-1006B-NiOl-T948.6 0.01 41.2 0.12 9.74 0.10 0.42 0.04 100.2 89.9
Col-1006B-NiOl-T1048.1 0.01 41.0 0.14 9.66 0.12 0.37 0.04 99.44 89.9
Col-1006B-NiOl-T848.3 0.02 41.0 0.14 9.69 0.15 0.41 0.05 99.72 89.9
Col-1006B-NiOl-T548.9 0.01 41.5 0.14 9.82 0.12 0.43 0.06 101 89.9
Col-1006B-NiOl-T1048.2 0.01 40.7 0.14 9.69 0.08 0.42 0.05 99.28 89.9
Col-1006B-NiOl-T448.5 0.01 41.4 0.14 9.78 0.17 0.40 0.06 100.4 89.8
Col-1006B-NiOl-T748.5 0.01 41.6 0.14 9.77 0.18 0.34 0.05 100.6 89.8
Col-1006B-NiOl-T1348.0 0.03 40.8 0.11 9.71 0.15 0.39 0.05 99.33 89.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T748.4 0.00 41.6 0.13 9.89 0.16 0.33 0.03 100.5 89.7
Col-1006B-NiOl-T647.8 0.01 41.1 0.14 9.81 0.17 0.34 0.02 99.4 89.7
Col-1006B-NiOl-T548.3 0.01 41.2 0.13 9.93 0.19 0.36 0.04 100.2 89.7
Col-1006B-NiOl-T448.4 0.03 41.4 0.14 9.96 0.09 0.39 0.07 100.4 89.6
Col-1006B-NiOl-T448.3 0.06 41.3 0.13 9.96 0.18 0.38 0.30 100.6 89.6
Col-1006B-NiOl-T748.4 0.02 41.5 0.13 9.98 0.11 0.35 0.03 100.6 89.6
Col-1006B-NiOl-T748.1 0.03 41.3 0.13 9.92 0.14 0.37 0.03 99.96 89.6
Col-1006B-NiOl-T1747.9 0.03 41.2 0.12 9.92 0.15 0.44 0.04 99.81 89.6
Col-1006B-NiOl-T848.0 0.03 40.7 0.13 9.98 0.15 0.33 0.04 99.32 89.6
Col-1006B-NiOl-T347.9 0.01 40.9 0.14 9.99 0.16 0.30 0.06 99.44 89.5
Col-1006B-NiOl-T1248.0 0.03 40.9 0.14 10.05 0.13 0.32 0.05 99.69 89.5
Col-1006B-NiOl-T1347.7 0.00 40.8 0.13 9.99 0.12 0.34 0.02 99.01 89.5
Col-1006B-NiOl-T547.1 0.05 42.6 0.13 9.90 0.14 0.36 0.03 100.3 89.5
Col-1006B-NiOl-T448.1 0.01 41.4 0.13 10.11 0.12 0.37 0.09 100.4 89.5
Col-1006B-NiOl-T748.4 0.02 41.3 0.13 10.19 0.08 0.37 0.05 100.6 89.4
Col-1006B-NiOl-T1247.9 0.02 40.7 0.13 10.07 0.09 0.37 0.01 99.26 89.4
Col-1006B-NiOl-T548.0 0.01 41.3 0.14 10.11 0.14 0.30 0.03 99.98 89.4
Col-1006B-NiOl-T348.0 0.02 40.9 0.14 10.11 0.17 0.30 0.06 99.64 89.4
Col-1006B-NiOl-T448.4 0.03 41.4 0.13 10.21 0.13 0.39 0.08 100.8 89.4
Col-1006B-NiOl-T347.9 0.01 40.9 0.14 10.13 0.18 0.31 0.03 99.63 89.4
Col-1006B-NiOl-T348.3 0.00 41.0 0.15 10.23 0.13 0.32 0.04 100.2 89.4
Col-1006B-NiOl-T1147.7 0.03 40.9 0.13 10.11 0.19 0.34 0.04 99.49 89.4
Col-1006B-NiOl-T247.9 0.02 41.0 0.13 10.16 0.06 0.37 0.07 99.75 89.4
Col-1006B-NiOl-T1347.7 0.01 41.0 0.12 10.15 0.14 0.36 0.04 99.49 89.3
Col-1006B-NiOl-T247.7 0.04 41.1 0.13 10.14 0.10 0.28 0.05 99.51 89.3
Col-1006B-NiOl-T948.1 0.02 40.9 0.12 10.25 0.11 0.39 0.02 99.93 89.3
Col-1006B-NiOl-T348.2 0.05 40.9 0.15 10.27 0.20 0.32 0.03 100.1 89.3
Col-1006B-NiOl-T648.2 0.02 41.2 0.14 10.28 0.14 0.35 0.05 100.4 89.3
Col-1006B-NiOl-T347.8 0.01 40.7 0.14 10.24 0.22 0.31 0.04 99.42 89.3
Col-1006B-NiOl-T847.9 0.01 40.7 0.13 10.28 0.16 0.36 0.03 99.6 89.3
Col-1006B-NiOl-T347.9 0.01 40.8 0.14 10.27 0.13 0.31 0.05 99.58 89.3
Col-1006B-NiOl-T347.9 0.01 41.0 0.14 10.30 0.16 0.27 0.04 99.82 89.2
Col-1006B-NiOl-T748.0 0.03 41.3 0.12 10.31 0.15 0.32 0.05 100.3 89.2
Col-1006B-NiOl-T347.7 0.03 40.9 0.14 10.25 0.17 0.33 0.03 99.49 89.2
Col-1006B-NiOl-T347.8 0.33 40.9 0.17 10.29 0.16 0.31 0.05 100 89.2
Col-1006B-NiOl-T548.0 0.04 41.2 0.13 10.35 0.14 0.31 0.04 100.3 89.2
Col-1006B-NiOl-T1047.4 0.01 40.7 0.14 10.22 0.18 0.38 0.05 99.08 89.2
Col-1006B-NiOl-T1247.6 0.01 40.7 0.13 10.27 0.09 0.24 0.04 99.09 89.2
Col-1006B-NiOl-T347.9 0.04 40.9 0.14 10.38 0.19 0.33 0.06 99.91 89.2
Col-1006B-NiOl-T1847.4 0.03 40.6 0.13 10.31 0.15 0.31 0.05 99.04 89.1
Col-1006B-NiOl-T1347.5 0.00 40.7 0.12 10.37 0.20 0.31 0.08 99.25 89.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T347.8 0.03 41.2 0.14 10.46 0.18 0.30 0.03 100.1 89.1
Col-1006B-NiOl-T1847.4 0.05 40.8 0.14 10.38 0.09 0.32 0.04 99.21 89.1
Col-1006B-NiOl-T1347.6 0.02 40.8 0.14 10.43 0.12 0.31 0.03 99.43 89.1
Col-1006B-NiOl-T1347.5 0.01 40.7 0.13 10.41 0.13 0.33 0.03 99.19 89.0
Col-1006B-NiOl-T748.0 0.03 41.4 0.13 10.53 0.16 0.33 0.06 100.6 89.0
Col-1006B-NiOl-T347.4 0.03 41.0 0.14 10.40 0.13 0.28 0.03 99.37 89.0
Col-1006B-NiOl-T847.8 0.01 40.8 0.14 10.53 0.13 0.33 0.03 99.72 89.0
Col-1006B-NiOl-T1847.4 0.02 40.7 0.13 10.47 0.11 0.30 0.06 99.2 89.0
Col-1006B-NiOl-T1347.5 0.02 40.6 0.12 10.49 0.16 0.31 0.06 99.27 89.0
Col-1006B-NiOl-T1847.3 0.01 40.6 0.14 10.45 0.20 0.32 0.06 99.03 89.0
Col-1006B-NiOl-T847.6 0.01 41.0 0.13 10.51 0.11 0.30 0.04 99.62 89.0
Col-1006B-NiOl-T1347.3 0.03 40.7 0.13 10.46 0.13 0.29 0.04 99.03 89.0
Col-1006B-NiOl-T547.6 0.03 41.0 0.14 10.61 0.18 0.30 0.02 99.84 88.9
Col-1006B-NiOl-T147.7 0.02 40.8 0.14 10.64 0.10 0.29 0.09 99.76 88.9
Col-1006B-NiOl-T248.2 0.00 41.2 0.13 10.75 0.19 0.32 0.03 100.8 88.9
Col-1006B-NiOl-T1347.3 0.03 40.9 0.13 10.61 0.17 0.27 0.03 99.45 88.8
Col-1006B-NiOl-T1847.2 0.02 40.6 0.12 10.60 0.13 0.33 0.06 99.11 88.8
Col-1006B-NiOl-T347.3 0.03 40.6 0.15 10.65 0.16 0.27 0.03 99.22 88.8
Col-1006B-NiOl-T147.9 0.01 41.3 0.13 10.80 0.17 0.31 0.07 100.7 88.8
Col-1006B-NiOl-T1347.5 0.02 40.7 0.13 10.72 0.16 0.31 0.02 99.5 88.8
Col-1006B-NiOl-T1347.4 0.01 40.5 0.14 10.71 0.18 0.31 0.06 99.25 88.7
Col-1006B-NiOl-T647.5 0.00 40.9 0.15 10.75 0.16 0.30 0.02 99.8 88.7
Col-1006B-NiOl-T547.5 0.11 41.3 0.14 10.77 0.15 0.25 0.05 100.3 88.7
Col-1006B-NiOl-T1847.5 0.03 40.5 0.14 10.80 0.18 0.28 0.04 99.41 88.7
Col-1006B-NiOl-T1847.2 0.01 40.5 0.14 10.74 0.11 0.30 0.04 99.07 88.7
Col-1006B-NiOl-T847.4 0.02 40.8 0.12 10.81 0.15 0.28 0.03 99.59 88.7
Col-1006B-NiOl-T1847.2 0.02 40.7 0.13 10.78 0.18 0.28 0.04 99.39 88.6
Col-1006B-NiOl-T147.8 0.02 41.4 0.13 10.93 0.20 0.31 0.06 100.9 88.6
Col-1006B-NiOl-T347.5 0.03 40.8 0.16 10.87 0.15 0.22 0.06 99.77 88.6
Col-1006B-NiOl-T147.8 0.00 41.3 0.14 10.99 0.18 0.28 0.08 100.7 88.6
Col-1006B-NiOl-T447.9 0.03 41.1 0.14 11.02 0.17 0.27 0.05 100.7 88.6
Col-1006B-NiOl-T347.3 0.03 40.8 0.15 10.89 0.18 0.26 0.03 99.68 88.6
Col-1006B-NiOl-T747.7 0.03 41.3 0.13 11.00 0.11 0.27 0.05 100.6 88.5
Col-1006B-NiOl-T747.6 0.02 41.4 0.14 10.99 0.13 0.27 0.03 100.5 88.5
Col-1006B-NiOl-T147.6 0.02 41.5 0.14 11.02 0.15 0.28 0.05 100.8 88.5
Col-1006B-NiOl-T1747.4 0.02 40.9 0.12 10.99 0.14 0.40 0.07 100 88.5
Col-1006B-NiOl-T147.5 0.01 41.2 0.13 11.03 0.15 0.29 0.03 100.4 88.5
Col-1006B-NiOl-T247.4 0.01 40.8 0.15 11.01 0.17 0.27 0.02 99.77 88.5
Col-1006B-NiOl-T147.9 0.02 41.3 0.14 11.17 0.17 0.29 0.05 101 88.4
Col-1006B-NiOl-T1147.1 0.03 40.7 0.14 11.07 0.18 0.34 0.05 99.62 88.3
Col-1006B-NiOl-T147.8 0.04 41.3 0.13 11.25 0.15 0.28 0.04 101 88.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T947.0 0.03 40.7 0.14 11.07 0.19 0.24 0.03 99.42 88.3
Col-1006B-NiOl-T1847.1 0.02 40.5 0.14 11.12 0.13 0.26 0.33 99.63 88.3
Col-1006B-NiOl-T447.5 0.03 41.2 0.15 11.20 0.19 0.24 0.05 100.6 88.3
Col-1006B-NiOl-T547.4 0.00 41.0 0.15 11.26 0.23 0.23 0.01 100.3 88.2
Col-1006B-NiOl-T846.9 0.01 40.8 0.15 11.16 0.25 0.25 0.04 99.63 88.2
Col-1006B-NiOl-T147.4 0.01 41.2 0.15 11.41 0.18 0.28 0.04 100.7 88.1
Col-1006B-NiOl-T1646.7 0.01 40.6 0.15 11.25 0.18 0.23 0.03 99.09 88.1
Col-1006B-NiOl-T1646.9 0.02 40.6 0.14 11.32 0.17 0.26 0.04 99.46 88.1
Col-1006B-NiOl-T346.8 0.02 40.5 0.16 11.30 0.15 0.18 0.05 99.19 88.1
Col-1006B-NiOl-T1646.9 0.01 40.8 0.15 11.35 0.18 0.22 0.03 99.65 88.1
Col-1006B-NiOl-T1647.0 0.02 40.9 0.14 11.41 0.18 0.22 0.03 99.87 88.0
Col-1006B-NiOl-T1846.6 0.02 40.5 0.15 11.31 0.16 0.20 0.04 99.01 88.0
Col-1006B-NiOl-T1647.0 0.01 40.9 0.15 11.41 0.16 0.21 0.03 99.87 88.0
Col-1006B-NiOl-T447.2 0.03 40.9 0.15 11.46 0.13 0.24 0.03 100.2 88.0
Col-1006B-NiOl-T147.4 0.02 41.3 0.15 11.54 0.24 0.21 0.04 100.8 88.0
Col-1006B-NiOl-T246.9 0.02 40.9 0.16 11.43 0.18 0.22 0.02 99.88 88.0
Col-1006B-NiOl-T1746.8 0.04 40.7 0.13 11.45 0.22 0.32 0.03 99.72 87.9
Col-1006B-NiOl-T1746.6 0.03 40.7 0.14 11.40 0.18 0.25 0.03 99.35 87.9
Col-1006B-NiOl-T1646.6 0.02 40.7 0.17 11.41 0.23 0.22 0.04 99.4 87.9
Col-1006B-NiOl-T1746.8 0.03 40.9 0.15 11.49 0.17 0.23 0.06 99.89 87.9
Col-1006B-NiOl-T1646.8 0.02 40.7 0.15 11.55 0.12 0.21 0.04 99.57 87.8
Col-1006B-NiOl-T346.6 0.02 40.8 0.16 11.51 0.22 0.18 0.04 99.53 87.8
Col-1006B-NiOl-T1647.1 0.01 40.8 0.16 11.65 0.17 0.18 0.03 100.1 87.8
Col-1006B-NiOl-T1647.2 0.02 41.3 0.15 11.67 0.21 0.25 0.03 100.7 87.8
Col-1006B-NiOl-T1747.2 0.03 41.1 0.17 11.68 0.21 0.21 0.04 100.6 87.8
Col-1006B-NiOl-T1846.7 0.02 40.3 0.15 11.60 0.19 0.21 0.04 99.22 87.8
Col-1006B-NiOl-T1646.8 0.02 40.4 0.16 11.68 0.20 0.20 0.04 99.58 87.7
Col-1006B-NiOl-T1646.8 0.02 40.8 0.15 11.77 0.21 0.22 0.03 99.92 87.6
Col-1006B-NiOl-T1846.3 0.02 40.4 0.14 11.67 0.21 0.18 0.02 99 87.6
Col-1006B-NiOl-T1646.4 0.02 40.7 0.19 11.81 0.17 0.20 0.16 99.64 87.5
Col-1006B-NiOl-T1346.6 0.02 40.5 0.15 11.85 0.21 0.22 0.03 99.56 87.5
Col-1006B-NiOl-T1346.3 0.02 40.7 0.15 11.92 0.21 0.19 0.04 99.48 87.4
Col-1006B-NiOl-T446.8 0.01 40.8 0.14 12.08 0.18 0.19 0.01 100.2 87.3
Col-1006B-NiOl-T146.9 0.02 41.3 0.15 12.18 0.19 0.17 0.02 101 87.3
Col-1006B-NiOl-T146.5 0.02 41.0 0.16 12.08 0.23 0.16 0.03 100.2 87.3
Col-1006B-NiOl-T1746.1 0.02 40.8 0.18 12.02 0.23 0.14 0.03 99.51 87.2
Col-1006B-NiOl-T146.9 0.02 41.0 0.16 12.23 0.11 0.19 0.03 100.7 87.2
Col-1006B-NiOl-T446.7 0.02 40.7 0.17 12.39 0.12 0.16 0.01 100.2 87.0
Col-1006B-NiOl-T346.3 0.02 40.3 0.17 12.34 0.19 0.17 0.03 99.51 87.0
Col-1006B-NiOl-T1646.1 0.02 40.6 0.18 12.36 0.13 0.15 0.04 99.57 86.9
Col-1006B-NiOl-T1845.9 0.02 40.3 0.18 12.36 0.22 0.16 0.01 99.07 86.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1006B-NiOl-T446.2 0.02 40.8 0.19 12.46 0.25 0.12 0.03 100.1 86.9
Col-1006B-NiOl-T1145.8 0.02 40.5 0.15 12.44 0.31 0.17 0.01 99.46 86.8
Col-1006B-NiOl-T146.0 0.02 41.1 0.19 12.78 0.26 0.12 0.03 100.5 86.5
Col-1006B-NiOl-T445.8 0.03 40.7 0.20 13.12 0.18 0.09 0.02 100.1 86.2
Col-1006B-NiOl-T145.8 0.01 40.9 0.23 13.26 0.21 0.10 0.02 100.5 86.0

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T1350.9 0.01 42.2 0.11 6.40 0.12 0.73 0.08 100.5 93.4
Col-1007A-a-NiOl-T1350.9 0.02 42.0 0.11 6.46 0.08 0.75 0.08 100.4 93.4
Col-1007A-a-NiOl-T1351.0 0.01 42.1 0.11 6.52 0.14 0.73 0.06 100.6 93.3
Col-1007A-a-NiOl-T13MgHunt50.5 0.02 41.6 0.11 6.51 0.08 0.72 0.07 99.6 93.3
Col-1007A-a-NiOl-T13MgHunt50.5 0.02 41.8 0.11 6.52 0.04 0.76 0.10 99.8 93.2
Col-1007A-a-NiOl-T13MgHunt50.6 0.03 41.7 0.10 6.61 0.09 0.70 0.10 100.0 93.2
Col-1007A-a-NiOl-T13MgHunt50.6 0.01 41.7 0.10 6.61 0.11 0.76 0.08 100.0 93.2
Col-1007A-a-NiOl-T1350.8 0.03 41.8 0.10 6.65 0.12 0.78 0.09 100.4 93.2
Col-1007A-a-NiOl-T1350.8 0.03 41.9 0.11 6.67 0.12 0.74 0.07 100.4 93.1
Col-1007A-a-NiOl-T13MgHunt50.5 0.03 41.9 0.10 6.64 0.12 0.75 0.09 100.1 93.1
Col-1007A-a-NiOl-T13MgHunt50.6 0.02 41.7 0.12 6.71 0.08 0.72 0.09 100.0 93.1
Col-1007A-a-NiOl-T1350.7 0.01 41.8 0.10 6.74 0.09 0.76 0.10 100.2 93.1
Col-1007A-a-NiOl-T13MgHunt50.4 0.04 42.1 0.12 6.88 0.04 0.73 0.07 100.4 92.9
Col-1007A-a-NiOl-T13MgHunt50.5 0.02 41.8 0.11 6.92 0.12 0.77 0.09 100.4 92.9
Col-1007A-a-NiOl-T1350.6 0.01 41.6 0.12 7.02 0.03 0.70 0.09 100.2 92.8
Col-1007A-a-NiOl-T1350.6 0.02 41.5 0.10 7.19 0.16 0.73 0.07 100.3 92.6
Col-1007A-a-NiOl-T1350.5 0.03 41.7 0.12 7.36 0.09 0.68 0.07 100.5 92.4
Col-1007A-a-NiOl-T1549.9 0.01 41.5 0.13 7.40 0.07 0.65 0.06 99.8 92.3
Col-1007A-a-NiOl-T1549.9 0.02 41.4 0.12 7.39 0.09 0.65 0.07 99.6 92.3
Col-1007A-a-NiOl-T1549.8 0.03 41.4 0.13 7.42 0.11 0.64 0.09 99.7 92.3
Col-1007A-a-NiOl-T15MgHunt50.0 0.01 41.9 0.14 7.44 0.10 0.68 0.05 100.3 92.3
Col-1007A-a-NiOl-T1550.2 0.03 41.6 0.13 7.48 0.08 0.70 0.08 100.2 92.3
Col-1007A-a-NiOl-T1550.1 0.00 41.5 0.12 7.47 0.13 0.66 0.06 100.1 92.3
Col-1007A-a-NiOl-T1549.8 0.01 41.6 0.12 7.46 0.06 0.65 0.05 99.8 92.3
Col-1007A-a-NiOl-T1550.0 0.01 41.6 0.12 7.49 0.07 0.65 0.06 100.0 92.2
Col-1007A-a-NiOl-T1550.0 0.03 41.5 0.13 7.50 0.06 0.68 0.07 100.0 92.2
Col-1007A-a-NiOl-T1549.9 0.00 41.7 0.14 7.49 0.09 0.67 0.07 100.1 92.2
Col-1007A-a-NiOl-T849.9 0.00 41.8 0.20 7.49 0.11 0.59 0.06 100.1 92.2
Col-1007A-a-NiOl-T15MgHunt49.8 0.01 41.7 0.13 7.49 0.14 0.62 0.05 99.9 92.2
Col-1007A-a-NiOl-T15MgHunt50.7 0.04 41.0 0.12 7.65 0.09 0.64 0.04 100.3 92.2
Col-1007A-a-NiOl-T1550.1 0.03 41.5 0.13 7.63 0.11 0.68 0.06 100.2 92.1
Col-1007A-a-NiOl-T15MgHunt49.8 0.02 41.7 0.13 7.58 0.16 0.68 0.07 100.2 92.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T1549.9 0.03 41.7 0.13 7.61 0.13 0.63 0.06 100.1 92.1
Col-1007A-a-NiOl-T1549.8 0.02 41.6 0.17 7.59 0.12 0.59 0.05 99.9 92.1
Col-1007A-a-NiOl-T15MgHunt49.9 0.00 41.6 0.12 7.63 0.06 0.67 0.07 100.1 92.1
Col-1007A-a-NiOl-T849.7 0.03 41.7 0.21 7.60 0.06 0.60 0.30 100.2 92.1
Col-1007A-a-NiOl-T15MgHunt49.9 0.01 41.6 0.13 7.67 0.11 0.64 0.07 100.2 92.1
Col-1007A-a-NiOl-T1549.7 0.03 41.6 0.12 7.64 0.14 0.67 0.06 100.0 92.1
Col-1007A-a-NiOl-T1549.7 0.02 41.4 0.15 7.67 0.13 0.64 0.07 99.8 92.0
Col-1007A-a-NiOl-T1549.8 0.00 41.8 0.14 7.70 0.15 0.67 0.07 100.3 92.0
Col-1007A-a-NiOl-T15MgHunt49.8 0.03 41.7 0.13 7.71 0.09 0.63 0.05 100.2 92.0
Col-1007A-a-NiOl-T15MgHunt49.6 0.00 41.6 0.13 7.69 0.04 0.64 0.07 99.8 92.0
Col-1007A-a-NiOl-T1549.9 0.02 41.7 0.12 7.73 0.09 0.62 0.07 100.2 92.0
Col-1007A-a-NiOl-T850.0 0.02 42.0 0.13 7.75 0.11 0.60 0.08 100.6 92.0
Col-1007A-a-NiOl-T15MgHunt49.9 0.02 41.6 0.13 7.74 0.05 0.66 0.08 100.1 92.0
Col-1007A-a-NiOl-T1550.0 0.01 41.4 0.13 7.78 0.11 0.65 0.07 100.1 92.0
Col-1007A-a-NiOl-T1549.8 0.01 41.5 0.14 7.75 0.10 0.63 0.06 100.0 92.0
Col-1007A-a-NiOl-T15MgHunt48.5 0.03 42.4 0.14 7.56 0.11 0.62 0.04 99.5 92.0
Col-1007A-a-NiOl-T850.1 0.01 41.7 0.15 7.81 0.13 0.62 0.06 100.5 91.9
Col-1007A-a-NiOl-T849.8 0.03 41.7 0.14 7.79 0.12 0.59 0.07 100.3 91.9
Col-1007A-a-NiOl-T1549.7 0.02 41.7 0.13 7.77 0.07 0.64 0.05 100.2 91.9
Col-1007A-a-NiOl-T15MgHunt50.0 0.03 41.7 0.13 7.82 0.10 0.67 0.08 100.6 91.9
Col-1007A-a-NiOl-T1549.8 0.01 41.8 0.14 7.79 0.09 0.65 0.04 100.3 91.9
Col-1007A-a-NiOl-T1549.9 0.01 41.7 0.12 7.81 0.10 0.68 0.06 100.3 91.9
Col-1007A-a-NiOl-T15MgHunt50.1 0.02 41.8 0.22 7.85 0.17 0.64 0.04 100.9 91.9
Col-1007A-a-NiOl-T849.8 0.01 41.8 0.14 7.80 0.12 0.57 0.06 100.3 91.9
Col-1007A-a-NiOl-T649.8 0.02 41.8 0.13 7.80 0.13 0.57 0.06 100.3 91.9
Col-1007A-a-NiOl-T749.8 0.01 41.8 0.17 7.80 0.15 0.56 0.06 100.3 91.9
Col-1007A-a-NiOl-T1550.0 0.01 41.5 0.14 7.84 0.10 0.60 0.07 100.2 91.9
Col-1007A-a-NiOl-T15MgHunt49.9 0.01 41.8 0.12 7.85 0.09 0.66 0.05 100.5 91.9
Col-1007A-a-NiOl-T649.9 0.03 41.8 0.12 7.84 0.15 0.57 0.04 100.4 91.9
Col-1007A-a-NiOl-T15MgHunt49.5 0.01 41.5 0.12 7.77 0.15 0.61 0.06 99.7 91.9
Col-1007A-a-NiOl-T1350.1 0.01 41.5 0.14 7.90 0.11 0.58 0.06 100.4 91.9
Col-1007A-a-NiOl-T1550.0 0.02 41.5 0.14 7.95 0.13 0.65 0.07 100.4 91.8
Col-1007A-a-NiOl-T649.9 0.02 42.0 0.10 7.96 0.11 0.56 0.06 100.7 91.8
Col-1007A-a-NiOl-T15MgHunt49.9 0.03 41.7 0.14 7.96 0.08 0.61 0.04 100.5 91.8
Col-1007A-a-NiOl-T1852.6 0.11 38.1 0.19 8.40 0.14 0.52 0.08 100.2 91.8
Col-1007A-a-NiOl-T849.7 0.02 41.9 0.14 7.95 0.08 0.60 0.04 100.4 91.8
Col-1007A-a-NiOl-T1549.7 0.02 41.5 0.13 7.98 0.15 0.65 0.06 100.2 91.7
Col-1007A-a-NiOl-T15MgHunt49.4 0.02 41.7 0.13 7.95 0.09 0.58 0.06 99.9 91.7
Col-1007A-a-NiOl-T15MgHunt49.6 0.00 41.7 0.14 8.00 0.08 0.60 0.07 100.2 91.7
Col-1007A-a-NiOl-T15MgHunt49.6 0.01 41.7 0.13 8.01 0.14 0.59 0.04 100.3 91.7
Col-1007A-a-NiOl-T1549.6 0.01 41.6 0.13 8.00 0.06 0.61 0.07 100.1 91.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T650.0 0.02 41.9 0.12 8.09 0.11 0.60 0.04 100.9 91.7
Col-1007A-a-NiOl-T649.8 0.01 42.0 0.14 8.07 0.07 0.58 0.08 100.7 91.7
Col-1007A-a-NiOl-T1549.7 0.04 41.6 0.13 8.07 0.17 0.67 0.04 100.4 91.7
Col-1007A-a-NiOl-T1949.9 0.01 41.7 0.13 8.11 0.08 0.57 0.03 100.5 91.6
Col-1007A-a-NiOl-T649.9 0.00 41.9 0.14 8.11 0.12 0.58 0.08 100.8 91.6
Col-1007A-a-NiOl-T749.5 0.02 41.5 0.11 8.05 0.16 0.53 0.10 100.0 91.6
Col-1007A-a-NiOl-T849.7 0.01 41.9 0.13 8.09 0.02 0.56 0.06 100.4 91.6
Col-1007A-a-NiOl-T1549.7 0.01 41.5 0.13 8.11 0.13 0.63 0.03 100.3 91.6
Col-1007A-a-NiOl-T1949.7 0.03 41.7 0.13 8.09 0.11 0.48 0.08 100.3 91.6
Col-1007A-a-NiOl-T1549.6 0.02 41.7 0.13 8.09 0.09 0.58 0.06 100.2 91.6
Col-1007A-a-NiOl-T1949.7 0.02 41.8 0.13 8.11 0.16 0.50 0.08 100.5 91.6
Col-1007A-a-NiOl-T649.8 0.01 41.5 0.14 8.15 0.04 0.56 0.05 100.2 91.6
Col-1007A-a-NiOl-T649.4 0.02 41.8 0.14 8.11 0.14 0.56 0.09 100.3 91.6
Col-1007A-a-NiOl-T1949.6 0.02 41.6 0.14 8.15 0.17 0.48 0.04 100.2 91.6
Col-1007A-a-NiOl-T649.8 0.03 41.8 0.13 8.20 0.09 0.54 0.06 100.7 91.5
Col-1007A-a-NiOl-T1549.6 0.02 41.5 0.15 8.18 0.12 0.64 0.07 100.3 91.5
Col-1007A-a-NiOl-T949.5 0.03 41.6 0.13 8.18 0.14 0.54 0.07 100.3 91.5
Col-1007A-a-NiOl-T649.7 0.01 41.9 0.14 8.21 0.12 0.59 0.04 100.7 91.5
Col-1007A-a-NiOl-T949.6 0.03 41.7 0.14 8.21 0.08 0.57 0.07 100.4 91.5
Col-1007A-a-NiOl-T649.6 0.00 41.8 0.13 8.22 0.11 0.56 0.07 100.5 91.5
Col-1007A-a-NiOl-T1949.8 0.02 41.6 0.14 8.26 0.17 0.56 0.08 100.5 91.5
Col-1007A-a-NiOl-T1949.7 0.01 41.8 0.14 8.25 0.16 0.53 0.06 100.6 91.5
Col-1007A-a-NiOl-T1149.7 0.02 41.7 0.14 8.26 0.10 0.56 0.08 100.6 91.5
Col-1007A-a-NiOl-T749.6 0.02 41.8 0.14 8.24 0.12 0.57 0.07 100.6 91.5
Col-1007A-a-NiOl-T649.6 0.03 42.1 0.14 8.25 0.14 0.61 0.05 100.9 91.5
Col-1007A-a-NiOl-T949.7 0.01 41.6 0.13 8.26 0.13 0.58 0.06 100.4 91.5
Col-1007A-a-NiOl-T1149.5 0.02 41.7 0.15 8.24 0.14 0.53 0.07 100.3 91.5
Col-1007A-a-NiOl-T1849.5 0.01 41.8 0.13 8.25 0.12 0.55 0.02 100.4 91.4
Col-1007A-a-NiOl-T1849.4 0.02 41.9 0.14 8.24 0.15 0.56 0.06 100.5 91.4
Col-1007A-a-NiOl-T1649.4 0.01 41.3 0.14 8.25 0.10 0.59 0.12 100.0 91.4
Col-1007A-a-NiOl-T1849.8 0.02 41.8 0.16 8.32 0.12 0.44 0.06 100.7 91.4
Col-1007A-a-NiOl-T1949.6 0.03 41.8 0.15 8.30 0.11 0.48 0.07 100.6 91.4
Col-1007A-a-NiOl-T949.8 0.02 41.6 0.13 8.35 0.12 0.58 0.05 100.6 91.4
Col-1007A-a-NiOl-T1649.5 0.01 41.6 0.14 8.30 0.10 0.52 0.07 100.2 91.4
Col-1007A-a-NiOl-T1149.6 0.04 42.0 0.14 8.34 0.16 0.54 0.07 100.9 91.4
Col-1007A-a-NiOl-T649.4 0.02 41.8 0.14 8.30 0.11 0.57 0.04 100.4 91.4
Col-1007A-a-NiOl-T1849.6 0.00 41.8 0.18 8.35 0.17 0.53 0.04 100.7 91.4
Col-1007A-a-NiOl-T949.6 0.02 41.6 0.13 8.36 0.06 0.60 0.08 100.5 91.4
Col-1007A-a-NiOl-T949.6 0.01 41.5 0.14 8.35 0.14 0.58 0.06 100.3 91.4
Col-1007A-a-NiOl-T2049.1 0.03 41.6 0.13 8.29 0.12 0.58 0.08 99.9 91.4
Col-1007A-a-NiOl-T749.4 0.04 41.7 0.15 8.34 0.11 0.53 0.08 100.4 91.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T1649.6 0.03 41.6 0.15 8.38 0.14 0.53 0.05 100.5 91.3
Col-1007A-a-NiOl-T949.6 0.01 41.8 0.13 8.38 0.13 0.56 0.05 100.7 91.3
Col-1007A-a-NiOl-T2049.1 0.01 41.4 0.14 8.29 0.07 0.58 0.05 99.6 91.3
Col-1007A-a-NiOl-T1949.7 0.00 41.8 0.14 8.41 0.09 0.55 0.07 100.8 91.3
Col-1007A-a-NiOl-T2049.1 0.02 41.2 0.15 8.31 0.17 0.55 0.07 99.5 91.3
Col-1007A-a-NiOl-T1649.3 0.02 41.4 0.13 8.34 0.12 0.55 0.04 99.9 91.3
Col-1007A-a-NiOl-T749.3 0.02 41.8 0.13 8.34 0.09 0.57 0.07 100.3 91.3
Col-1007A-a-NiOl-T749.2 0.04 41.1 1.04 8.35 0.09 0.50 0.08 100.5 91.3
Col-1007A-a-NiOl-T1649.2 0.00 41.4 0.14 8.35 0.08 0.53 0.15 99.9 91.3
Col-1007A-a-NiOl-T1949.4 0.02 41.8 0.14 8.39 0.13 0.52 0.07 100.5 91.3
Col-1007A-a-NiOl-T1849.6 0.04 41.8 0.17 8.44 0.13 0.46 0.08 100.6 91.3
Col-1007A-a-NiOl-T1149.4 0.04 42.2 0.16 8.41 0.13 0.50 0.21 101.0 91.3
Col-1007A-a-NiOl-T849.8 0.01 41.5 0.13 8.48 0.05 0.56 0.07 100.6 91.3
Col-1007A-a-NiOl-T1649.4 0.02 41.3 0.14 8.43 0.13 0.58 0.03 100.0 91.3
Col-1007A-a-NiOl-T749.4 0.02 41.9 0.16 8.42 0.13 0.57 0.04 100.6 91.3
Col-1007A-a-NiOl-T1849.8 0.03 41.6 0.15 8.50 0.11 0.47 0.05 100.7 91.3
Col-1007A-a-NiOl-T1449.4 0.01 41.5 0.13 8.44 0.13 0.54 0.06 100.2 91.3
Col-1007A-a-NiOl-T1849.5 0.00 41.9 0.15 8.46 0.10 0.52 0.06 100.7 91.2
Col-1007A-a-NiOl-T1449.5 0.02 41.5 0.15 8.47 0.20 0.54 0.06 100.4 91.2
Col-1007A-a-NiOl-T749.6 0.01 41.6 0.13 8.50 0.13 0.53 0.07 100.6 91.2
Col-1007A-a-NiOl-T1449.5 0.01 41.4 0.15 8.48 0.12 0.53 0.04 100.2 91.2
Col-1007A-a-NiOl-T1349.4 0.00 41.4 0.13 8.46 0.13 0.55 0.03 100.1 91.2
Col-1007A-a-NiOl-T649.3 0.02 41.8 0.18 8.45 0.12 0.59 0.04 100.5 91.2
Col-1007A-a-NiOl-T1848.9 0.03 41.9 0.14 8.39 0.10 0.51 0.05 100.1 91.2
Col-1007A-a-NiOl-T1549.2 0.03 41.5 0.16 8.45 0.13 0.58 0.07 100.1 91.2
Col-1007A-a-NiOl-T1449.4 0.02 41.6 0.14 8.49 0.15 0.52 0.04 100.4 91.2
Col-1007A-a-NiOl-T649.4 0.03 41.8 0.14 8.49 0.08 0.55 0.05 100.5 91.2
Col-1007A-a-NiOl-T1549.5 0.02 41.5 0.14 8.52 0.12 0.61 0.05 100.4 91.2
Col-1007A-a-NiOl-T149.2 0.01 41.5 0.13 8.48 0.20 0.49 0.06 100.0 91.2
Col-1007A-a-NiOl-T649.6 0.01 41.8 0.12 8.57 0.05 0.56 0.05 100.7 91.2
Col-1007A-a-NiOl-T1449.3 0.01 41.6 0.14 8.53 0.11 0.54 0.04 100.3 91.2
Col-1007A-a-NiOl-T1949.4 0.02 41.7 0.14 8.54 0.10 0.53 0.06 100.5 91.2
Col-1007A-a-NiOl-T11-249.5 0.00 41.8 0.14 8.57 0.13 0.53 0.16 100.9 91.1
Col-1007A-a-NiOl-T1949.2 0.01 41.6 0.13 8.54 0.14 0.55 0.05 100.2 91.1
Col-1007A-a-NiOl-T949.6 0.02 41.7 0.14 8.61 0.16 0.57 0.05 100.9 91.1
Col-1007A-a-NiOl-T149.3 0.02 41.5 0.15 8.56 0.08 0.51 0.03 100.2 91.1
Col-1007A-a-NiOl-T549.2 0.02 41.7 0.16 8.54 0.08 0.47 0.05 100.2 91.1
Col-1007A-a-NiOl-T649.6 0.00 41.7 0.14 8.61 0.06 0.54 0.05 100.7 91.1
Col-1007A-a-NiOl-T1449.3 0.02 41.5 0.14 8.58 0.05 0.53 0.06 100.2 91.1
Col-1007A-a-NiOl-T149.3 0.02 41.6 0.13 8.59 0.10 0.52 0.08 100.4 91.1
Col-1007A-a-NiOl-T149.0 0.02 41.5 0.14 8.55 0.13 0.48 0.04 99.9 91.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T249.3 0.03 41.7 0.16 8.60 0.17 0.56 0.08 100.6 91.1
Col-1007A-a-NiOl-T649.6 0.03 41.8 0.15 8.67 0.11 0.58 0.06 101.0 91.1
Col-1007A-a-NiOl-T1449.3 0.01 41.6 0.15 8.62 0.09 0.54 0.06 100.4 91.1
Col-1007A-a-NiOl-T2048.8 0.01 41.3 0.14 8.54 0.10 0.48 0.17 99.6 91.1
Col-1007A-a-NiOl-T1549.9 0.03 41.2 0.14 8.74 0.15 0.59 0.07 100.8 91.0
Col-1007A-a-NiOl-T449.2 0.01 41.6 0.15 8.63 0.10 0.52 0.05 100.3 91.0
Col-1007A-a-NiOl-T149.3 0.01 41.4 0.14 8.65 0.18 0.52 0.04 100.2 91.0
Col-1007A-a-NiOl-T1749.3 0.02 41.6 0.17 8.64 0.12 0.54 0.07 100.4 91.0
Col-1007A-a-NiOl-T549.1 0.06 41.6 0.16 8.61 0.15 0.46 0.07 100.2 91.0
Col-1007A-a-NiOl-T1449.4 0.03 41.5 0.14 8.69 0.07 0.53 0.07 100.4 91.0
Col-1007A-a-NiOl-T249.2 0.03 41.6 0.13 8.66 0.16 0.58 0.05 100.5 91.0
Col-1007A-a-NiOl-T1148.6 0.04 41.8 0.15 8.56 0.08 0.51 0.08 99.8 91.0
Col-1007A-a-NiOl-T449.0 0.03 41.4 0.15 8.63 0.14 0.55 0.05 99.9 91.0
Col-1007A-a-NiOl-T549.2 0.01 41.7 0.16 8.67 0.08 0.48 0.07 100.4 91.0
Col-1007A-a-NiOl-T649.2 0.02 41.6 0.13 8.68 0.19 0.54 0.06 100.5 91.0
Col-1007A-a-NiOl-T949.4 0.03 41.8 0.14 8.70 0.13 0.57 0.05 100.8 91.0
Col-1007A-a-NiOl-T549.1 0.03 41.8 0.15 8.66 0.15 0.48 0.07 100.4 91.0
Col-1007A-a-NiOl-T1649.1 0.03 41.3 0.14 8.66 0.11 0.55 0.03 99.9 91.0
Col-1007A-a-NiOl-T949.2 0.01 41.4 0.15 8.69 0.06 0.54 0.07 100.1 91.0
Col-1007A-a-NiOl-T949.4 0.01 41.7 0.13 8.74 0.10 0.54 0.08 100.7 91.0
Col-1007A-a-NiOl-T2049.0 0.01 41.2 0.14 8.67 0.10 0.52 0.08 99.7 91.0
Col-1007A-a-NiOl-T549.3 0.02 41.9 0.17 8.74 0.07 0.50 0.08 100.7 91.0
Col-1007A-a-NiOl-T1449.4 0.01 41.5 0.14 8.76 0.18 0.54 0.07 100.6 90.9
Col-1007A-a-NiOl-T1449.0 0.02 41.5 0.13 8.71 0.14 0.50 0.06 100.1 90.9
Col-1007A-a-NiOl-T149.1 0.02 41.4 0.14 8.72 0.14 0.53 0.06 100.1 90.9
Col-1007A-a-NiOl-T1149.3 0.01 41.5 0.15 8.78 0.16 0.53 0.09 100.5 90.9
Col-1007A-a-NiOl-T1449.5 0.03 41.4 0.14 8.80 0.09 0.55 0.06 100.5 90.9
Col-1007A-a-NiOl-T1449.4 0.01 41.3 0.12 8.81 0.12 0.53 0.06 100.4 90.9
Col-1007A-a-NiOl-T449.3 0.01 41.6 0.14 8.82 0.12 0.52 0.06 100.5 90.9
Col-1007A-a-NiOl-T149.3 0.01 41.5 0.14 8.82 0.13 0.50 0.06 100.5 90.9
Col-1007A-a-NiOl-T1449.5 0.01 41.5 0.14 8.86 0.15 0.54 0.07 100.8 90.9
Col-1007A-a-NiOl-T549.2 0.01 41.8 0.14 8.81 0.08 0.52 0.07 100.6 90.9
Col-1007A-a-NiOl-T1749.0 0.02 41.2 0.20 8.79 0.07 0.44 0.04 99.8 90.9
Col-1007A-a-NiOl-T2049.1 0.03 41.1 0.15 8.81 0.15 0.53 0.05 99.9 90.9
Col-1007A-a-NiOl-T1749.1 0.03 41.3 0.15 8.81 0.10 0.58 0.04 100.1 90.9
Col-1007A-a-NiOl-T1749.1 0.03 41.4 0.16 8.82 0.13 0.48 0.05 100.2 90.9
Col-1007A-a-NiOl-T149.0 0.01 41.3 0.13 8.80 0.10 0.51 0.05 99.9 90.8
Col-1007A-a-NiOl-T249.2 0.00 41.9 0.13 8.85 0.12 0.59 0.04 100.8 90.8
Col-1007A-a-NiOl-T1249.3 0.01 41.4 0.15 8.92 0.11 0.54 0.05 100.5 90.8
Col-1007A-a-NiOl-T1748.7 0.00 41.3 0.14 8.81 0.09 0.51 0.05 99.6 90.8
Col-1007A-a-NiOl-T1449.2 0.02 41.5 0.15 8.94 0.15 0.54 0.04 100.5 90.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T449.2 0.01 41.7 0.18 8.94 0.09 0.51 0.05 100.6 90.7
Col-1007A-a-NiOl-T1748.7 0.00 41.2 0.15 8.89 0.14 0.54 0.07 99.8 90.7
Col-1007A-a-NiOl-T1849.1 0.01 41.9 0.14 8.96 0.17 0.49 0.05 100.8 90.7
Col-1007A-a-NiOl-T549.0 0.01 41.9 0.15 8.95 0.11 0.50 0.06 100.6 90.7
Col-1007A-a-NiOl-T649.3 0.01 41.7 0.13 9.02 0.06 0.51 0.04 100.7 90.7
Col-1007A-a-NiOl-T849.0 0.03 41.6 0.15 8.97 0.13 0.58 0.06 100.5 90.7
Col-1007A-a-NiOl-T1749.2 0.02 41.3 0.18 9.03 0.10 0.46 0.05 100.3 90.7
Col-1007A-a-NiOl-T1248.8 0.01 41.5 0.13 8.99 0.15 0.44 0.03 100.0 90.6
Col-1007A-a-NiOl-T749.1 0.01 41.6 0.15 9.06 0.14 0.46 0.07 100.6 90.6
Col-1007A-a-NiOl-T1449.0 0.02 41.4 0.13 9.05 0.10 0.49 0.09 100.3 90.6
Col-1007A-a-NiOl-T949.2 0.01 41.6 0.14 9.08 0.14 0.50 0.04 100.7 90.6
Col-1007A-a-NiOl-T1248.8 0.06 41.5 0.14 9.01 0.09 0.52 0.14 100.2 90.6
Col-1007A-a-NiOl-T149.1 0.00 41.8 0.16 9.07 0.11 0.50 0.06 100.7 90.6
Col-1007A-a-NiOl-T1248.0 0.05 41.3 0.15 8.86 0.19 0.52 0.14 99.2 90.6
Col-1007A-a-NiOl-T1048.7 0.00 41.5 0.14 9.00 0.10 0.45 0.09 99.9 90.6
Col-1007A-a-NiOl-T849.1 0.01 41.5 0.13 9.08 0.16 0.48 0.05 100.5 90.6
Col-1007A-a-NiOl-T1449.0 0.00 41.5 0.14 9.07 0.14 0.52 0.04 100.4 90.6
Col-1007A-a-NiOl-T549.0 0.03 41.7 0.15 9.10 0.16 0.48 0.03 100.6 90.6
Col-1007A-a-NiOl-T949.2 0.03 41.5 0.14 9.15 0.18 0.49 0.06 100.8 90.6
Col-1007A-a-NiOl-T1748.9 0.01 41.3 0.15 9.10 0.10 0.51 0.06 100.1 90.5
Col-1007A-a-NiOl-T549.1 0.02 41.7 0.16 9.14 0.15 0.48 0.04 100.8 90.5
Col-1007A-a-NiOl-T149.0 0.00 41.3 0.14 9.13 0.10 0.49 0.05 100.2 90.5
Col-1007A-a-NiOl-T2048.8 0.02 41.3 0.14 9.11 0.17 0.47 0.06 100.0 90.5
Col-1007A-a-NiOl-T1048.6 0.01 41.4 0.15 9.08 0.06 0.43 0.06 99.8 90.5
Col-1007A-a-NiOl-T1748.7 0.01 41.2 0.18 9.12 0.09 0.45 0.07 99.7 90.5
Col-1007A-a-NiOl-T1048.9 0.02 41.5 0.14 9.17 0.13 0.45 0.06 100.4 90.5
Col-1007A-a-NiOl-T248.8 0.03 41.4 0.13 9.16 0.08 0.53 0.07 100.2 90.5
Col-1007A-a-NiOl-T1748.9 0.03 41.2 0.16 9.17 0.19 0.50 0.08 100.2 90.5
Col-1007A-a-NiOl-T1248.8 0.02 41.6 0.15 9.21 0.09 0.49 0.09 100.5 90.4
Col-1007A-a-NiOl-T1448.8 0.01 41.4 0.14 9.24 0.12 0.45 0.04 100.2 90.4
Col-1007A-a-NiOl-T648.9 0.01 41.8 0.14 9.25 0.14 0.48 0.06 100.8 90.4
Col-1007A-a-NiOl-T1748.4 0.03 41.1 0.15 9.17 0.19 0.53 0.05 99.6 90.4
Col-1007A-a-NiOl-T1048.8 0.01 41.5 0.14 9.27 0.14 0.45 0.07 100.4 90.4
Col-1007A-a-NiOl-T948.9 0.00 41.4 0.14 9.28 0.12 0.45 0.07 100.3 90.4
Col-1007A-a-NiOl-T1849.0 0.00 41.6 0.15 9.31 0.10 0.53 0.04 100.8 90.4
Col-1007A-a-NiOl-T1048.6 0.02 41.4 0.16 9.27 0.12 0.47 0.06 100.1 90.3
Col-1007A-a-NiOl-T1748.8 0.01 41.2 0.15 9.29 0.12 0.51 0.06 100.1 90.3
Col-1007A-a-NiOl-T1048.7 0.02 41.3 0.13 9.28 0.16 0.48 0.05 100.1 90.3
Col-1007A-a-NiOl-T548.8 0.02 41.6 0.13 9.34 0.14 0.45 0.05 100.5 90.3
Col-1007A-a-NiOl-T448.4 0.03 41.5 0.15 9.27 0.08 0.45 0.11 100.0 90.3
Col-1007A-a-NiOl-T248.8 0.02 41.5 0.14 9.35 0.13 0.57 0.08 100.6 90.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T148.5 0.01 41.3 0.14 9.31 0.12 0.44 0.08 99.9 90.3
Col-1007A-a-NiOl-T248.7 0.04 41.4 0.15 9.35 0.21 0.42 0.05 100.4 90.3
Col-1007A-a-NiOl-T2048.4 0.02 41.1 0.14 9.28 0.15 0.47 0.06 99.6 90.3
Col-1007A-a-NiOl-T11-248.6 0.03 42.2 0.14 9.35 0.12 0.41 0.07 100.9 90.3
Col-1007A-a-NiOl-T1048.7 0.03 41.2 0.15 9.37 0.11 0.44 0.06 100.1 90.3
Col-1007A-a-NiOl-T1449.0 0.02 41.4 0.14 9.44 0.12 0.48 0.06 100.7 90.2
Col-1007A-a-NiOl-T548.7 0.05 41.6 0.14 9.41 0.12 0.44 0.05 100.6 90.2
Col-1007A-a-NiOl-T1048.6 0.00 41.4 0.14 9.42 0.16 0.41 0.04 100.2 90.2
Col-1007A-a-NiOl-T1548.5 0.02 41.3 0.13 9.41 0.11 0.48 0.05 100.0 90.2
Col-1007A-a-NiOl-T1848.7 0.01 41.6 0.14 9.47 0.15 0.43 0.05 100.5 90.2
Col-1007A-a-NiOl-T1748.6 0.04 41.1 0.15 9.47 0.17 0.45 0.04 100.1 90.2
Col-1007A-a-NiOl-T248.8 0.01 41.7 0.15 9.55 0.15 0.42 0.06 100.8 90.1
Col-1007A-a-NiOl-T1648.6 0.03 41.3 0.14 9.53 0.10 0.43 0.08 100.2 90.1
Col-1007A-a-NiOl-T1948.3 0.02 41.6 0.13 9.48 0.15 0.42 0.04 100.2 90.1
Col-1007A-a-NiOl-T1048.6 0.01 41.4 0.13 9.59 0.16 0.43 0.13 100.4 90.0
Col-1007A-a-NiOl-T2048.3 0.03 41.2 0.16 9.54 0.15 0.39 0.04 99.8 90.0
Col-1007A-a-NiOl-T448.7 0.02 41.3 0.15 9.63 0.19 0.43 0.05 100.5 90.0
Col-1007A-a-NiOl-T948.5 0.02 41.5 0.14 9.58 0.12 0.47 0.05 100.4 90.0
Col-1007A-a-NiOl-T148.8 0.02 41.6 0.14 9.65 0.16 0.42 0.05 100.8 90.0
Col-1007A-a-NiOl-T348.3 0.02 41.3 0.15 9.56 0.12 0.41 0.07 99.9 90.0
Col-1007A-a-NiOl-T1048.5 0.00 41.4 0.15 9.61 0.08 0.44 0.07 100.3 90.0
Col-1007A-a-NiOl-T648.5 0.02 41.4 0.15 9.62 0.18 0.50 0.06 100.5 90.0
Col-1007A-a-NiOl-T1448.6 0.01 41.3 0.14 9.66 0.21 0.39 0.05 100.4 90.0
Col-1007A-a-NiOl-T448.8 0.02 41.5 0.15 9.70 0.16 0.42 0.06 100.8 90.0
Col-1007A-a-NiOl-T1048.5 0.01 41.3 0.15 9.72 0.16 0.45 0.02 100.3 89.9
Col-1007A-a-NiOl-T848.5 0.02 41.5 0.16 9.74 0.12 0.42 0.06 100.5 89.9
Col-1007A-a-NiOl-T248.4 0.00 41.5 0.15 9.75 0.13 0.41 0.06 100.4 89.8
Col-1007A-a-NiOl-T1748.5 0.02 41.1 0.17 9.79 0.20 0.47 0.07 100.3 89.8
Col-1007A-a-NiOl-T248.6 0.03 41.6 0.14 9.82 0.10 0.39 0.06 100.7 89.8
Col-1007A-a-NiOl-T248.5 0.00 41.5 0.16 9.83 0.16 0.37 0.05 100.5 89.8
Col-1007A-a-NiOl-T948.5 0.00 41.4 0.15 9.89 0.12 0.40 0.05 100.5 89.7
Col-1007A-a-NiOl-T348.3 0.01 41.4 0.15 9.87 0.14 0.35 0.06 100.3 89.7
Col-1007A-a-NiOl-T948.2 0.02 41.5 0.16 9.86 0.17 0.36 0.05 100.2 89.7
Col-1007A-a-NiOl-T348.3 0.01 41.4 0.16 9.95 0.22 0.34 0.04 100.4 89.6
Col-1007A-a-NiOl-T648.3 -0.01 41.4 0.17 9.95 0.14 0.36 0.07 100.4 89.6
Col-1007A-a-NiOl-T2048.3 0.02 41.2 0.17 9.94 0.13 0.35 0.28 100.4 89.6
Col-1007A-a-NiOl-T148.2 0.01 41.2 0.15 9.94 0.12 0.37 0.05 100.0 89.6
Col-1007A-a-NiOl-T1048.5 0.01 41.4 0.16 10.04 0.15 0.38 0.13 100.8 89.6
Col-1007A-a-NiOl-T848.0 0.03 41.4 0.15 9.94 0.13 0.37 0.10 100.1 89.6
Col-1007A-a-NiOl-T11-248.1 0.02 41.5 0.16 9.97 0.18 0.34 0.06 100.3 89.6
Col-1007A-a-NiOl-T248.5 0.03 41.4 0.15 10.05 0.13 0.37 0.09 100.7 89.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T348.1 -0.01 41.5 0.18 9.99 0.16 0.31 0.02 100.2 89.6
Col-1007A-a-NiOl-T1048.8 0.03 41.3 0.14 10.14 0.13 0.38 0.05 101.0 89.6
Col-1007A-a-NiOl-T1648.5 0.01 41.1 0.21 10.11 0.18 0.30 0.04 100.4 89.5
Col-1007A-a-NiOl-T148.1 0.01 41.1 0.15 10.05 0.16 0.39 0.07 100.1 89.5
Col-1007A-a-NiOl-T948.0 0.02 41.4 0.14 10.06 0.13 0.39 0.05 100.2 89.5
Col-1007A-a-NiOl-T11-248.5 0.02 41.6 0.14 10.16 0.11 0.38 0.07 101.0 89.5
Col-1007A-a-NiOl-T648.1 0.02 41.5 0.14 10.12 0.19 0.36 0.03 100.5 89.4
Col-1007A-a-NiOl-T1048.0 0.01 41.4 0.17 10.12 0.18 0.30 0.05 100.3 89.4
Col-1007A-a-NiOl-T1248.1 -0.01 41.2 0.17 10.15 0.19 0.35 0.07 100.2 89.4
Col-1007A-a-NiOl-T748.3 0.01 41.4 0.17 10.21 0.18 0.38 0.05 100.8 89.4
Col-1007A-a-NiOl-T2047.9 0.01 41.1 0.19 10.15 0.12 0.29 0.08 99.8 89.4
Col-1007A-a-NiOl-T948.0 0.00 41.5 0.18 10.26 0.21 0.27 0.04 100.4 89.3
Col-1007A-a-NiOl-T348.1 0.03 41.2 0.18 10.30 0.13 0.30 0.05 100.3 89.3
Col-1007A-a-NiOl-T2047.9 0.00 41.2 0.19 10.33 0.16 0.29 0.07 100.1 89.2
Col-1007A-a-NiOl-T11-248.0 0.02 41.5 0.19 10.37 0.15 0.29 0.05 100.7 89.2
Col-1007A-a-NiOl-T847.8 0.02 41.2 0.15 10.34 0.12 0.26 0.02 99.9 89.2
Col-1007A-a-NiOl-T1847.8 0.01 41.4 0.18 10.37 0.17 0.31 0.04 100.4 89.2
Col-1007A-a-NiOl-T348.1 0.01 40.9 0.18 10.43 0.17 0.32 0.08 100.2 89.2
Col-1007A-a-NiOl-T1248.0 0.01 41.3 0.17 10.47 0.15 0.31 0.03 100.5 89.1
Col-1007A-a-NiOl-T348.0 0.01 41.4 0.19 10.50 0.17 0.28 0.04 100.6 89.1
Col-1007A-a-NiOl-T347.7 0.01 41.3 0.17 10.47 0.17 0.31 0.05 100.2 89.0
Col-1007A-a-NiOl-T848.0 0.01 41.5 0.18 10.57 0.20 0.42 0.13 101.0 89.0
Col-1007A-a-NiOl-T947.7 0.00 41.5 0.21 10.61 0.21 0.25 0.05 100.5 88.9
Col-1007A-a-NiOl-T247.9 0.03 41.4 0.16 10.66 0.16 0.34 0.04 100.7 88.9
Col-1007A-a-NiOl-T11-247.7 0.02 41.5 0.21 10.61 0.14 0.23 0.04 100.4 88.9
Col-1007A-a-NiOl-T347.6 0.02 40.9 0.15 10.63 0.16 0.34 0.04 99.9 88.9
Col-1007A-a-NiOl-T247.7 0.03 41.3 0.15 10.65 0.22 0.39 0.03 100.4 88.9
Col-1007A-a-NiOl-T347.6 0.02 41.0 0.16 10.70 0.10 0.36 0.04 100.0 88.8
Col-1007A-a-NiOl-T1247.6 0.02 41.3 0.19 10.96 0.16 0.29 0.07 100.6 88.6
Col-1007A-a-NiOl-T1547.6 0.00 41.1 0.17 10.99 0.19 0.33 0.06 100.4 88.5
Col-1007A-a-NiOl-T347.5 0.00 41.1 0.21 11.05 0.16 0.27 0.02 100.3 88.5
Col-1007A-a-NiOl-T1047.2 0.01 40.9 0.14 11.05 0.21 0.34 0.06 100.0 88.4
Col-1007A-a-NiOl-T247.6 0.02 41.3 0.18 11.21 0.21 0.37 0.05 100.9 88.3
Col-1007A-a-NiOl-T847.3 0.00 41.1 0.19 11.25 0.25 0.23 0.03 100.4 88.2
Col-1007A-a-NiOl-T1747.2 0.07 41.2 0.22 11.25 0.19 0.23 0.08 100.4 88.2
Col-1007A-a-NiOl-T847.2 0.01 41.1 0.15 11.41 0.20 0.38 0.05 100.4 88.0
Col-1007A-a-NiOl-T346.6 0.05 41.0 0.23 11.30 0.22 0.26 0.05 99.8 88.0
Col-1007A-a-NiOl-T1047.0 0.02 40.7 0.18 11.63 0.13 0.34 0.07 100.0 87.8
Col-1007A-a-NiOl-T1747.0 0.01 40.9 0.22 11.82 0.24 0.19 0.00 100.4 87.6
Col-1007A-a-NiOl-T2046.3 0.05 40.7 0.21 11.68 0.30 0.24 0.18 99.7 87.6
Col-1007A-a-NiOl-T846.7 0.01 41.0 0.21 11.98 0.16 0.19 0.04 100.4 87.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007A-a-NiOl-T846.8 0.01 41.2 0.18 12.07 0.25 0.28 0.04 100.9 87.4
Col-1007A-a-NiOl-T1746.8 0.01 40.7 0.22 12.19 0.23 0.18 0.01 100.4 87.3
Col-1007A-a-NiOl-T1746.7 0.01 40.9 0.24 12.19 0.23 0.17 0.01 100.4 87.2
Col-1007A-a-NiOl-T846.4 0.00 41.2 0.21 12.32 0.26 0.19 0.03 100.6 87.0
Col-1007A-a-NiOl-T346.0 0.02 41.0 0.26 12.46 0.25 0.15 0.02 100.2 86.8
Col-1007A-a-NiOl-T846.4 0.02 40.8 0.24 12.82 0.27 0.16 0.01 100.7 86.6

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T449.7 0.02 41.4 0.08 7.15 0.11 0.78 0.10 99.36 92.5
Col-1007B-a-NiOl-T449.7 0.04 41.5 0.07 7.30 0.06 0.72 0.13 99.51 92.4
Col-1007B-a-NiOl-T449.7 0.05 41.5 0.09 7.32 0.16 0.77 0.12 99.7 92.4
Col-1007B-a-NiOl-T4MgHunt49.5 0.01 41.5 0.08 7.30 0.09 0.82 0.10 99.41 92.4
Col-1007B-a-NiOl-T449.7 0.02 41.6 0.10 7.35 0.10 0.77 0.11 99.71 92.3
Col-1007B-a-NiOl-T449.7 0.03 41.6 0.08 7.41 0.09 0.76 0.10 99.73 92.3
Col-1007B-a-NiOl-T4MgHunt49.3 0.02 41.5 0.08 7.37 0.13 0.74 0.06 99.22 92.3
Col-1007B-a-NiOl-T449.7 0.04 41.5 0.08 7.46 0.11 0.74 0.13 99.85 92.2
Col-1007B-a-NiOl-T4MgHunt49.3 0.00 41.4 0.10 7.42 0.14 0.74 0.09 99.21 92.2
Col-1007B-a-NiOl-T1551.6 0.27 40.1 0.17 7.80 0.10 0.56 0.07 100.6 92.2
Col-1007B-a-NiOl-T449.6 0.03 41.6 0.09 7.51 0.13 0.75 0.07 99.84 92.2
Col-1007B-a-NiOl-T4MgHunt49.3 0.03 41.5 0.08 7.47 0.08 0.74 0.11 99.25 92.2
Col-1007B-a-NiOl-T4MgHunt49.3 0.02 41.4 0.10 7.51 0.09 0.68 0.08 99.24 92.1
Col-1007B-a-NiOl-T449.6 0.04 41.4 0.10 7.57 0.06 0.68 0.09 99.58 92.1
Col-1007B-a-NiOl-T449.5 0.03 41.7 0.09 7.61 0.14 0.74 0.09 99.93 92.1
Col-1007B-a-NiOl-T4MgHunt49.3 0.03 41.6 0.11 7.59 0.15 0.67 0.08 99.59 92.1
Col-1007B-a-NiOl-T449.4 0.01 41.4 0.10 7.63 0.08 0.68 0.06 99.28 92.0
Col-1007B-a-NiOl-T4MgHunt49.3 0.02 41.7 0.12 7.63 0.13 0.67 0.07 99.64 92.0
Col-1007B-a-NiOl-T449.8 0.02 41.5 0.09 7.80 0.04 0.75 0.12 100.1 91.9
Col-1007B-a-NiOl-T449.3 0.03 41.3 0.11 7.81 0.14 0.64 0.07 99.35 91.8
Col-1007B-a-NiOl-T349.3 0.01 41.6 0.14 7.81 0.16 0.60 0.09 99.66 91.8
Col-1007B-a-NiOl-T449.4 0.04 41.3 0.11 7.87 0.10 0.64 0.08 99.58 91.8
Col-1007B-a-NiOl-T449.5 0.03 41.5 0.10 7.94 0.12 0.72 0.08 100 91.7
Col-1007B-a-NiOl-T748.9 0.02 41.5 0.14 7.92 0.04 0.61 0.07 99.14 91.7
Col-1007B-a-NiOl-T349.3 0.01 41.7 0.14 8.01 0.13 0.60 0.06 99.97 91.7
Col-1007B-a-NiOl-T749.1 0.04 41.4 0.14 7.97 0.12 0.56 0.04 99.32 91.6
Col-1007B-a-NiOl-T449.6 0.03 41.5 0.09 8.06 0.18 0.67 0.07 100.2 91.6
Col-1007B-a-NiOl-T349.1 0.01 41.5 0.14 7.98 0.09 0.59 0.06 99.51 91.6
Col-1007B-a-NiOl-T1549.4 0.02 41.8 0.13 8.04 0.13 0.60 0.10 100.2 91.6
Col-1007B-a-NiOl-T349.5 0.03 41.6 0.14 8.08 0.12 0.59 0.07 100.2 91.6
Col-1007B-a-NiOl-T349.0 0.02 41.5 0.14 8.01 0.07 0.55 0.08 99.38 91.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T4MgHunt49.1 0.02 41.5 0.13 8.03 0.10 0.59 0.07 99.58 91.6
Col-1007B-a-NiOl-T1549.6 0.02 42.0 0.14 8.12 0.11 0.58 0.09 100.6 91.6
Col-1007B-a-NiOl-T349.2 0.02 41.9 0.13 8.07 0.19 0.61 0.04 100.2 91.6
Col-1007B-a-NiOl-T1549.4 0.01 42.0 0.15 8.09 0.13 0.54 0.06 100.4 91.6
Col-1007B-a-NiOl-T1549.4 0.01 41.8 0.15 8.10 0.16 0.60 0.06 100.4 91.6
Col-1007B-a-NiOl-T149.2 0.01 41.9 0.14 8.08 0.10 0.60 0.09 100.1 91.6
Col-1007B-a-NiOl-T1549.3 0.03 41.9 0.14 8.09 0.08 0.52 0.06 100 91.6
Col-1007B-a-NiOl-T1549.4 0.02 41.7 0.13 8.12 0.17 0.58 0.06 100.3 91.6
Col-1007B-a-NiOl-T449.4 0.01 41.3 0.13 8.11 0.06 0.68 0.06 99.72 91.6
Col-1007B-a-NiOl-T4MgHunt49.4 0.02 41.9 0.11 8.12 0.10 0.61 0.07 100.3 91.6
Col-1007B-a-NiOl-T4MgHunt49.0 0.02 41.7 0.14 8.06 0.16 0.55 0.05 99.72 91.6
Col-1007B-a-NiOl-T1549.4 0.02 41.9 0.14 8.12 0.14 0.62 0.06 100.4 91.6
Col-1007B-a-NiOl-T349.1 0.03 41.6 0.14 8.07 0.13 0.56 0.07 99.71 91.6
Col-1007B-a-NiOl-T2049.4 0.02 41.7 0.15 8.14 0.12 0.53 0.06 100.1 91.5
Col-1007B-a-NiOl-T349.1 0.03 41.7 0.14 8.08 0.13 0.60 0.04 99.78 91.5
Col-1007B-a-NiOl-T1549.6 0.02 41.7 0.15 8.17 0.19 0.56 0.08 100.5 91.5
Col-1007B-a-NiOl-T1549.5 0.01 41.6 0.13 8.16 0.08 0.55 0.04 100.1 91.5
Col-1007B-a-NiOl-T1549.5 0.01 41.7 0.13 8.18 0.12 0.59 0.05 100.3 91.5
Col-1007B-a-NiOl-T1949.1 0.02 41.6 0.12 8.11 0.10 0.53 0.06 99.57 91.5
Col-1007B-a-NiOl-T15MgHunt49.6 0.00 41.8 0.14 8.21 0.16 0.56 0.08 100.5 91.5
Col-1007B-a-NiOl-T348.8 0.03 41.3 0.13 8.08 0.13 0.58 0.05 99.05 91.5
Col-1007B-a-NiOl-T449.3 0.02 41.5 0.13 8.16 0.12 0.61 0.07 99.89 91.5
Col-1007B-a-NiOl-T1949.5 0.01 41.6 0.12 8.21 0.17 0.56 0.04 100.2 91.5
Col-1007B-a-NiOl-T449.1 0.04 41.5 0.12 8.15 0.05 0.63 0.06 99.68 91.5
Col-1007B-a-NiOl-T4MgHunt49.2 0.02 41.7 0.14 8.16 0.10 0.57 0.09 99.91 91.5
Col-1007B-a-NiOl-T449.2 0.00 41.5 0.13 8.17 0.12 0.56 0.08 99.75 91.5
Col-1007B-a-NiOl-T849.3 0.01 41.8 0.14 8.19 0.17 0.54 0.06 100.2 91.5
Col-1007B-a-NiOl-T449.4 0.02 41.5 0.12 8.20 0.04 0.60 0.07 100 91.5
Col-1007B-a-NiOl-T15MgHunt49.2 0.00 41.7 0.13 8.17 0.14 0.54 0.08 99.98 91.5
Col-1007B-a-NiOl-T1549.4 0.02 41.7 0.15 8.21 0.06 0.58 0.07 100.2 91.5
Col-1007B-a-NiOl-T1549.2 0.03 41.8 0.12 8.18 0.12 0.57 0.11 100.1 91.5
Col-1007B-a-NiOl-T149.4 0.01 41.8 0.13 8.22 0.15 0.53 0.05 100.3 91.5
Col-1007B-a-NiOl-T449.4 0.01 41.7 0.14 8.23 0.18 0.63 0.06 100.3 91.4
Col-1007B-a-NiOl-T15MgHunt49.1 0.04 41.6 0.14 8.18 0.12 0.57 0.04 99.76 91.4
Col-1007B-a-NiOl-T1549.3 0.03 41.7 0.13 8.23 0.11 0.52 0.05 100.1 91.4
Col-1007B-a-NiOl-T1549.1 0.01 41.6 0.14 8.20 0.12 0.53 0.07 99.84 91.4
Col-1007B-a-NiOl-T4MgHunt49.2 0.01 41.6 0.13 8.21 0.17 0.61 0.06 99.97 91.4
Col-1007B-a-NiOl-T15MgHunt49.0 0.01 41.6 0.15 8.19 0.02 0.50 0.03 99.57 91.4
Col-1007B-a-NiOl-T1549.4 0.01 41.7 0.14 8.24 0.09 0.56 0.03 100.1 91.4
Col-1007B-a-NiOl-T348.6 0.02 41.4 0.14 8.12 0.10 0.53 0.07 98.98 91.4
Col-1007B-a-NiOl-T349.3 0.04 41.7 0.14 8.24 0.10 0.56 0.04 100.1 91.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T349.6 0.02 41.7 0.12 8.30 0.15 0.62 0.07 100.6 91.4
Col-1007B-a-NiOl-T349.2 0.02 41.7 0.13 8.24 0.13 0.56 0.10 100.1 91.4
Col-1007B-a-NiOl-T1949.1 0.02 41.4 0.13 8.22 0.13 0.56 0.06 99.6 91.4
Col-1007B-a-NiOl-T149.3 0.02 41.7 0.15 8.27 0.09 0.59 0.08 100.2 91.4
Col-1007B-a-NiOl-T1549.5 0.02 41.9 0.14 8.29 0.15 0.62 0.06 100.7 91.4
Col-1007B-a-NiOl-T1549.3 0.02 41.8 0.13 8.27 0.05 0.53 0.06 100.2 91.4
Col-1007B-a-NiOl-T748.9 0.01 41.4 0.14 8.19 0.15 0.60 0.07 99.38 91.4
Col-1007B-a-NiOl-T149.2 0.00 41.7 0.14 8.26 0.09 0.57 0.12 100.1 91.4
Col-1007B-a-NiOl-T1549.4 0.01 41.7 0.14 8.30 0.20 0.51 0.05 100.4 91.4
Col-1007B-a-NiOl-T149.4 0.01 41.7 0.14 8.30 0.11 0.60 0.07 100.4 91.4
Col-1007B-a-NiOl-T449.3 0.00 41.6 0.14 8.29 0.10 0.57 0.11 100.1 91.4
Col-1007B-a-NiOl-T1549.5 0.01 41.8 0.14 8.31 0.13 0.56 0.09 100.5 91.4
Col-1007B-a-NiOl-T1949.1 0.02 41.7 0.13 8.26 0.09 0.57 0.06 99.99 91.4
Col-1007B-a-NiOl-T15MgHunt49.2 0.02 41.9 0.13 8.28 0.16 0.56 0.06 100.3 91.4
Col-1007B-a-NiOl-T648.9 0.02 41.7 0.13 8.23 0.11 0.55 0.06 99.64 91.4
Col-1007B-a-NiOl-T1649.2 0.03 41.7 0.14 8.28 0.15 0.56 0.07 100 91.4
Col-1007B-a-NiOl-T749.1 0.03 41.3 0.13 8.26 0.09 0.61 0.09 99.54 91.4
Col-1007B-a-NiOl-T748.9 0.03 41.4 0.14 8.24 0.12 0.57 0.07 99.53 91.4
Col-1007B-a-NiOl-T1949.3 0.03 41.6 0.14 8.32 0.14 0.57 0.07 100.2 91.4
Col-1007B-a-NiOl-T349.2 0.02 41.5 0.13 8.29 0.18 0.56 0.10 100 91.4
Col-1007B-a-NiOl-T1149.1 0.01 41.5 0.16 8.28 0.12 0.56 0.16 99.85 91.4
Col-1007B-a-NiOl-T1549.5 0.03 41.8 0.14 8.35 0.15 0.60 0.10 100.6 91.4
Col-1007B-a-NiOl-T1549.5 0.00 41.7 0.14 8.35 0.05 0.51 0.04 100.2 91.4
Col-1007B-a-NiOl-T1649.1 0.03 41.7 0.13 8.29 0.13 0.58 0.05 99.95 91.3
Col-1007B-a-NiOl-T149.1 0.02 41.7 0.15 8.29 0.06 0.57 0.10 99.9 91.3
Col-1007B-a-NiOl-T449.1 0.02 41.5 0.12 8.30 0.11 0.58 0.06 99.82 91.3
Col-1007B-a-NiOl-T849.0 0.02 41.5 0.13 8.29 0.10 0.51 0.04 99.62 91.3
Col-1007B-a-NiOl-T149.3 0.02 41.9 0.15 8.33 0.13 0.53 0.05 100.3 91.3
Col-1007B-a-NiOl-T2049.4 0.03 41.7 0.13 8.36 0.15 0.55 0.07 100.4 91.3
Col-1007B-a-NiOl-T1549.4 0.02 41.7 0.13 8.35 0.11 0.57 0.09 100.3 91.3
Col-1007B-a-NiOl-T748.9 0.03 41.3 0.14 8.27 0.15 0.57 0.04 99.42 91.3
Col-1007B-a-NiOl-T1549.5 0.01 41.7 0.14 8.39 0.12 0.52 0.06 100.5 91.3
Col-1007B-a-NiOl-T449.2 0.02 41.5 0.13 8.34 0.17 0.57 0.05 99.97 91.3
Col-1007B-a-NiOl-T1549.6 0.01 42.0 0.12 8.41 0.10 0.57 0.06 100.9 91.3
Col-1007B-a-NiOl-T1949.6 0.07 41.6 0.17 8.43 0.11 0.52 0.21 100.7 91.3
Col-1007B-a-NiOl-T149.1 0.02 41.8 0.15 8.33 0.15 0.54 0.06 100.1 91.3
Col-1007B-a-NiOl-T1949.3 0.01 41.4 0.13 8.38 0.15 0.58 0.04 100 91.3
Col-1007B-a-NiOl-T15MgHunt49.4 0.03 41.8 0.14 8.39 0.15 0.52 0.07 100.4 91.3
Col-1007B-a-NiOl-T1549.4 0.02 41.6 0.14 8.39 0.05 0.59 0.06 100.2 91.3
Col-1007B-a-NiOl-T1549.3 0.01 41.9 0.15 8.38 0.15 0.58 0.11 100.5 91.3
Col-1007B-a-NiOl-T15MgHunt49.1 0.02 41.8 0.15 8.35 0.13 0.51 0.04 100 91.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T849.0 0.01 41.5 0.13 8.34 0.07 0.51 0.08 99.66 91.3
Col-1007B-a-NiOl-T848.7 0.03 41.1 0.14 8.28 0.12 0.55 0.09 99.03 91.3
Col-1007B-a-NiOl-T2149.2 0.01 41.9 0.13 8.38 0.12 0.53 0.05 100.4 91.3
Col-1007B-a-NiOl-T249.1 0.04 41.7 0.14 8.35 0.10 0.55 0.06 100 91.3
Col-1007B-a-NiOl-T449.1 0.02 41.1 0.14 8.37 0.12 0.57 0.13 99.52 91.3
Col-1007B-a-NiOl-T849.0 0.02 41.7 0.14 8.35 0.18 0.55 0.04 99.98 91.3
Col-1007B-a-NiOl-T149.3 0.01 41.7 0.16 8.40 0.14 0.51 0.04 100.3 91.3
Col-1007B-a-NiOl-T1949.3 0.02 41.6 0.13 8.41 0.10 0.57 0.06 100.2 91.3
Col-1007B-a-NiOl-T849.4 0.03 41.7 0.14 8.43 0.12 0.53 0.06 100.4 91.3
Col-1007B-a-NiOl-T1549.4 0.01 41.7 0.14 8.42 0.11 0.54 0.05 100.3 91.3
Col-1007B-a-NiOl-T2149.2 0.02 41.7 0.15 8.40 0.10 0.55 0.08 100.2 91.3
Col-1007B-a-NiOl-T1949.7 0.02 41.7 0.13 8.49 0.12 0.57 0.11 100.9 91.3
Col-1007B-a-NiOl-T748.9 0.03 41.4 0.14 8.35 0.11 0.56 0.06 99.49 91.3
Col-1007B-a-NiOl-T449.3 0.02 41.6 0.13 8.44 0.12 0.53 0.06 100.2 91.2
Col-1007B-a-NiOl-T2049.1 0.02 41.8 0.13 8.40 0.11 0.52 0.10 100.2 91.2
Col-1007B-a-NiOl-T849.1 0.02 41.8 0.14 8.41 0.12 0.54 0.08 100.3 91.2
Col-1007B-a-NiOl-T948.9 0.00 41.7 0.14 8.37 0.12 0.54 0.07 99.84 91.2
Col-1007B-a-NiOl-T1549.4 0.02 41.7 0.13 8.47 0.17 0.59 0.06 100.6 91.2
Col-1007B-a-NiOl-T348.9 0.01 41.6 0.14 8.38 0.09 0.53 0.06 99.71 91.2
Col-1007B-a-NiOl-T1949.5 0.02 41.5 0.14 8.48 0.05 0.57 0.06 100.2 91.2
Col-1007B-a-NiOl-T2049.2 0.01 41.5 0.15 8.43 0.11 0.54 0.08 100 91.2
Col-1007B-a-NiOl-T2149.1 0.00 41.7 0.15 8.42 0.12 0.53 0.07 100.1 91.2
Col-1007B-a-NiOl-T849.2 0.02 41.5 0.15 8.44 0.08 0.54 0.04 100 91.2
Col-1007B-a-NiOl-T849.1 0.01 41.5 0.14 8.42 0.16 0.53 0.09 99.95 91.2
Col-1007B-a-NiOl-T449.0 0.02 41.6 0.15 8.42 0.08 0.55 0.05 99.87 91.2
Col-1007B-a-NiOl-T449.3 0.01 41.5 0.14 8.47 0.08 0.59 0.09 100.2 91.2
Col-1007B-a-NiOl-T1949.4 0.01 41.5 0.14 8.49 0.09 0.58 0.06 100.3 91.2
Col-1007B-a-NiOl-T15MgHunt49.0 0.03 41.6 0.15 8.42 0.05 0.55 0.05 99.9 91.2
Col-1007B-a-NiOl-T2049.0 0.02 41.4 0.13 8.44 0.11 0.55 0.05 99.75 91.2
Col-1007B-a-NiOl-T948.9 0.03 41.5 0.16 8.42 0.13 0.60 0.09 99.86 91.2
Col-1007B-a-NiOl-T849.1 0.02 41.5 0.13 8.46 0.17 0.56 0.07 100 91.2
Col-1007B-a-NiOl-T2049.0 0.02 41.9 0.14 8.45 0.15 0.55 0.06 100.3 91.2
Col-1007B-a-NiOl-T2149.3 0.03 41.6 0.15 8.49 0.07 0.55 0.07 100.2 91.2
Col-1007B-a-NiOl-T1149.0 0.02 41.4 0.13 8.45 0.09 0.54 0.08 99.71 91.2
Col-1007B-a-NiOl-T849.0 0.02 41.4 0.14 8.45 0.10 0.50 0.06 99.69 91.2
Col-1007B-a-NiOl-T148.9 0.00 41.2 0.15 8.43 0.12 0.54 0.06 99.42 91.2
Col-1007B-a-NiOl-T849.2 0.02 41.5 0.13 8.50 0.15 0.52 0.05 100.1 91.2
Col-1007B-a-NiOl-T1549.2 0.02 41.8 0.12 8.49 0.12 0.54 0.09 100.3 91.2
Col-1007B-a-NiOl-T1949.2 0.01 41.5 0.13 8.50 0.12 0.55 0.08 100 91.2
Col-1007B-a-NiOl-T1549.1 0.02 41.5 0.13 8.48 0.12 0.57 0.04 99.92 91.2
Col-1007B-a-NiOl-T849.0 0.02 41.7 0.14 8.48 0.10 0.49 0.08 100 91.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T2149.1 0.02 41.9 0.13 8.50 0.19 0.51 0.07 100.4 91.1
Col-1007B-a-NiOl-T2149.4 0.01 41.8 0.15 8.55 0.06 0.55 0.06 100.5 91.1
Col-1007B-a-NiOl-T348.9 0.01 41.5 0.13 8.47 0.13 0.55 0.08 99.75 91.1
Col-1007B-a-NiOl-T2249.0 0.01 41.9 0.14 8.49 0.13 0.53 0.13 100.3 91.1
Col-1007B-a-NiOl-T1949.2 0.04 41.3 0.13 8.53 0.11 0.55 0.05 99.96 91.1
Col-1007B-a-NiOl-T849.2 0.01 41.8 0.14 8.53 0.09 0.53 0.06 100.3 91.1
Col-1007B-a-NiOl-T2049.1 0.03 41.7 0.12 8.53 0.14 0.53 0.05 100.2 91.1
Col-1007B-a-NiOl-T2049.0 0.02 41.5 0.14 8.51 0.11 0.52 0.05 99.87 91.1
Col-1007B-a-NiOl-T1149.2 0.01 41.4 0.13 8.55 0.11 0.60 0.07 100 91.1
Col-1007B-a-NiOl-T1148.8 0.01 41.7 0.14 8.49 0.08 0.54 0.03 99.86 91.1
Col-1007B-a-NiOl-T2149.2 0.03 41.7 0.14 8.56 0.18 0.52 0.05 100.4 91.1
Col-1007B-a-NiOl-T2148.9 0.03 41.7 0.14 8.51 0.12 0.57 0.06 99.97 91.1
Col-1007B-a-NiOl-T748.5 0.01 41.3 0.14 8.46 0.13 0.55 0.06 99.15 91.1
Col-1007B-a-NiOl-T1949.1 0.02 41.6 0.15 8.57 0.12 0.53 0.06 100.2 91.1
Col-1007B-a-NiOl-T2048.9 0.02 41.7 0.14 8.54 0.13 0.53 0.08 100 91.1
Col-1007B-a-NiOl-T2049.1 0.02 41.6 0.13 8.57 0.18 0.53 0.03 100.2 91.1
Col-1007B-a-NiOl-T2049.1 0.02 41.6 0.14 8.57 0.10 0.52 0.05 100.1 91.1
Col-1007B-a-NiOl-T1449.0 0.02 41.5 0.14 8.57 0.11 0.53 0.07 100 91.1
Col-1007B-a-NiOl-T449.1 0.03 41.5 0.14 8.59 0.16 0.56 0.07 100.2 91.1
Col-1007B-a-NiOl-T2049.1 0.01 41.7 0.15 8.58 0.15 0.52 0.07 100.3 91.1
Col-1007B-a-NiOl-T1449.2 0.02 41.6 0.14 8.61 0.14 0.54 0.07 100.3 91.1
Col-1007B-a-NiOl-T748.8 0.02 41.2 0.14 8.54 0.16 0.55 0.06 99.45 91.1
Col-1007B-a-NiOl-T2149.1 0.04 41.6 0.15 8.59 0.08 0.52 0.04 100 91.1
Col-1007B-a-NiOl-T248.7 0.06 41.6 0.16 8.53 0.15 0.50 0.04 99.71 91.1
Col-1007B-a-NiOl-T248.6 0.05 41.4 0.18 8.51 0.15 0.51 0.08 99.43 91.1
Col-1007B-a-NiOl-T1349.3 0.00 41.0 0.14 8.63 0.08 0.54 0.08 99.78 91.0
Col-1007B-a-NiOl-T1149.2 0.01 41.3 0.15 8.63 0.11 0.57 0.05 99.99 91.0
Col-1007B-a-NiOl-T1149.0 0.00 41.5 0.13 8.58 0.15 0.56 0.04 99.91 91.0
Col-1007B-a-NiOl-T2049.1 0.02 41.5 0.14 8.61 0.13 0.54 0.06 100.1 91.0
Col-1007B-a-NiOl-T149.0 0.01 41.8 0.14 8.59 0.12 0.56 0.05 100.2 91.0
Col-1007B-a-NiOl-T1549.1 0.02 41.8 0.13 8.62 0.18 0.53 0.06 100.5 91.0
Col-1007B-a-NiOl-T2149.2 0.00 41.7 0.14 8.64 0.13 0.51 0.05 100.3 91.0
Col-1007B-a-NiOl-T248.9 0.02 41.6 0.15 8.59 0.10 0.54 0.06 99.9 91.0
Col-1007B-a-NiOl-T1348.7 0.04 41.4 0.15 8.57 0.05 0.57 0.06 99.61 91.0
Col-1007B-a-NiOl-T2249.0 0.01 41.6 0.15 8.61 0.10 0.54 0.07 100.1 91.0
Col-1007B-a-NiOl-T2049.3 0.02 41.7 0.13 8.67 0.14 0.57 0.06 100.5 91.0
Col-1007B-a-NiOl-T1248.6 0.01 41.5 0.15 8.56 0.13 0.52 0.09 99.61 91.0
Col-1007B-a-NiOl-T648.9 0.01 41.7 0.14 8.61 0.10 0.53 0.06 100 91.0
Col-1007B-a-NiOl-T249.0 0.03 41.4 0.16 8.63 0.18 0.55 0.08 100 91.0
Col-1007B-a-NiOl-T948.9 0.02 41.6 0.13 8.60 0.11 0.57 0.08 100 91.0
Col-1007B-a-NiOl-T949.0 0.01 41.7 0.15 8.64 0.18 0.57 0.09 100.4 91.0
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T1449.0 0.01 41.7 0.14 8.64 0.10 0.49 0.10 100.2 91.0
Col-1007B-a-NiOl-T2049.1 0.01 41.7 0.14 8.65 0.09 0.56 0.04 100.3 91.0
Col-1007B-a-NiOl-T1549.4 0.02 41.7 0.14 8.71 0.13 0.60 0.07 100.8 91.0
Col-1007B-a-NiOl-T1549.0 0.03 41.3 0.13 8.64 0.15 0.58 0.04 99.89 91.0
Col-1007B-a-NiOl-T348.8 0.02 41.8 0.16 8.61 0.10 0.58 0.06 100.1 91.0
Col-1007B-a-NiOl-T849.0 0.03 41.5 0.14 8.65 0.10 0.53 0.06 100 91.0
Col-1007B-a-NiOl-T248.9 0.03 41.8 0.15 8.64 0.15 0.47 0.04 100.2 91.0
Col-1007B-a-NiOl-T2149.1 0.02 41.7 0.17 8.68 0.12 0.51 0.04 100.4 91.0
Col-1007B-a-NiOl-T1448.9 0.02 41.5 0.14 8.65 0.17 0.53 0.07 100 91.0
Col-1007B-a-NiOl-T1148.9 0.03 41.5 0.14 8.66 0.13 0.56 0.07 100.1 91.0
Col-1007B-a-NiOl-T248.9 0.02 41.5 0.13 8.67 0.14 0.53 0.05 99.94 91.0
Col-1007B-a-NiOl-T1649.2 0.03 41.7 0.14 8.71 0.15 0.55 0.06 100.5 91.0
Col-1007B-a-NiOl-T2049.1 0.02 41.9 0.14 8.70 0.11 0.52 0.05 100.5 91.0
Col-1007B-a-NiOl-T2149.2 0.02 41.6 0.16 8.72 0.13 0.50 0.02 100.4 91.0
Col-1007B-a-NiOl-T2148.9 0.02 41.6 0.14 8.68 0.14 0.56 0.06 100.2 91.0
Col-1007B-a-NiOl-T1148.9 0.02 41.6 0.13 8.69 0.08 0.55 0.10 100.1 90.9
Col-1007B-a-NiOl-T1649.0 0.02 41.6 0.13 8.71 0.08 0.57 0.07 100.2 90.9
Col-1007B-a-NiOl-T1148.8 0.01 41.5 0.14 8.68 0.18 0.54 0.05 99.87 90.9
Col-1007B-a-NiOl-T649.0 0.02 41.7 0.15 8.71 0.13 0.59 0.06 100.4 90.9
Col-1007B-a-NiOl-T748.9 0.01 41.2 0.13 8.71 0.16 0.55 0.08 99.68 90.9
Col-1007B-a-NiOl-T2248.9 0.02 41.8 0.15 8.71 0.14 0.52 0.16 100.4 90.9
Col-1007B-a-NiOl-T1248.6 0.01 41.4 0.14 8.66 0.13 0.48 0.06 99.48 90.9
Col-1007B-a-NiOl-T2149.1 0.02 41.8 0.14 8.76 0.10 0.53 0.05 100.5 90.9
Col-1007B-a-NiOl-T1248.6 0.02 41.7 0.15 8.67 0.15 0.54 0.12 99.91 90.9
Col-1007B-a-NiOl-T1448.7 0.02 41.4 0.14 8.69 0.12 0.50 0.06 99.62 90.9
Col-1007B-a-NiOl-T748.5 0.01 41.2 0.13 8.66 0.11 0.54 0.08 99.2 90.9
Col-1007B-a-NiOl-T649.1 -0.01 41.4 0.14 8.76 0.14 0.52 0.06 100.1 90.9
Col-1007B-a-NiOl-T2048.7 0.01 41.1 0.14 8.71 0.11 0.53 0.05 99.38 90.9
Col-1007B-a-NiOl-T2249.0 0.03 41.5 0.14 8.78 0.13 0.50 0.07 100.2 90.9
Col-1007B-a-NiOl-T548.7 0.02 41.2 0.14 8.73 0.09 0.52 0.06 99.49 90.9
Col-1007B-a-NiOl-T548.3 0.03 41.3 0.15 8.65 0.17 0.44 0.10 99.14 90.9
Col-1007B-a-NiOl-T2249.2 0.01 41.5 0.15 8.82 0.12 0.49 0.09 100.4 90.9
Col-1007B-a-NiOl-T149.1 0.02 41.6 0.18 8.81 0.11 0.57 0.03 100.4 90.9
Col-1007B-a-NiOl-T248.7 0.02 41.5 0.18 8.74 0.16 0.48 0.06 99.92 90.9
Col-1007B-a-NiOl-T648.7 0.02 41.6 0.12 8.73 0.14 0.62 0.05 99.93 90.9
Col-1007B-a-NiOl-T2249.1 0.02 41.8 0.14 8.80 0.11 0.53 0.04 100.5 90.9
Col-1007B-a-NiOl-T2149.3 0.02 41.6 0.13 8.85 0.10 0.54 0.07 100.7 90.9
Col-1007B-a-NiOl-T1649.2 0.03 41.5 0.13 8.83 0.12 0.53 0.06 100.4 90.9
Col-1007B-a-NiOl-T1848.6 0.02 41.4 0.12 8.74 0.19 0.63 0.07 99.86 90.8
Col-1007B-a-NiOl-T548.5 0.02 41.2 0.15 8.73 0.14 0.54 0.07 99.37 90.8
Col-1007B-a-NiOl-T2149.2 0.04 41.3 0.14 8.86 0.11 0.55 0.03 100.2 90.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T148.8 0.02 41.6 0.17 8.78 0.10 0.53 0.04 100 90.8
Col-1007B-a-NiOl-T1248.6 0.02 41.3 0.15 8.75 0.10 0.55 0.07 99.54 90.8
Col-1007B-a-NiOl-T15MgHunt49.0 0.02 41.6 0.14 8.84 0.15 0.56 0.07 100.4 90.8
Col-1007B-a-NiOl-T848.5 0.01 41.6 0.15 8.76 0.09 0.50 0.04 99.58 90.8
Col-1007B-a-NiOl-T1549.1 0.03 41.7 0.15 8.87 0.08 0.50 0.06 100.6 90.8
Col-1007B-a-NiOl-T1648.8 0.01 41.5 0.13 8.82 0.14 0.58 0.06 100.1 90.8
Col-1007B-a-NiOl-T548.5 0.03 41.2 0.15 8.77 0.17 0.55 0.03 99.46 90.8
Col-1007B-a-NiOl-T2049.0 0.02 41.6 0.15 8.86 0.14 0.56 0.06 100.4 90.8
Col-1007B-a-NiOl-T748.5 0.02 41.2 0.15 8.78 0.14 0.54 0.07 99.39 90.8
Col-1007B-a-NiOl-T748.5 0.03 41.2 0.14 8.78 0.15 0.53 0.05 99.35 90.8
Col-1007B-a-NiOl-T1149.0 0.02 41.2 0.14 8.89 0.12 0.56 0.08 100 90.8
Col-1007B-a-NiOl-T1248.6 0.01 41.8 0.15 8.82 0.10 0.49 0.08 100.1 90.8
Col-1007B-a-NiOl-T2248.8 0.01 41.6 0.14 8.86 0.06 0.53 0.07 100.1 90.8
Col-1007B-a-NiOl-T1348.8 0.02 41.5 0.14 8.87 0.10 0.55 0.04 100 90.8
Col-1007B-a-NiOl-T849.2 0.02 41.7 0.14 8.94 0.09 0.52 0.04 100.7 90.7
Col-1007B-a-NiOl-T2248.9 0.03 41.7 0.14 8.89 0.12 0.49 0.08 100.4 90.7
Col-1007B-a-NiOl-T847.3 0.03 42.4 0.14 8.60 0.08 0.58 0.07 99.15 90.7
Col-1007B-a-NiOl-T1248.6 0.02 41.4 0.14 8.84 0.12 0.46 0.06 99.61 90.7
Col-1007B-a-NiOl-T548.4 0.01 41.1 0.14 8.81 0.11 0.48 0.04 99.09 90.7
Col-1007B-a-NiOl-T2248.9 0.02 41.6 0.13 8.91 0.15 0.52 0.06 100.4 90.7
Col-1007B-a-NiOl-T648.7 0.02 41.7 0.14 8.88 0.14 0.53 0.04 100.1 90.7
Col-1007B-a-NiOl-T2249.1 0.02 41.5 0.14 8.95 0.12 0.51 0.06 100.3 90.7
Col-1007B-a-NiOl-T1848.8 0.02 41.4 0.14 8.90 0.12 0.55 0.07 99.95 90.7
Col-1007B-a-NiOl-T2248.9 0.02 41.5 0.14 8.91 0.14 0.54 0.11 100.2 90.7
Col-1007B-a-NiOl-T2248.8 0.02 41.6 0.14 8.91 0.13 0.51 0.05 100.1 90.7
Col-1007B-a-NiOl-T1248.6 0.02 41.4 0.14 8.89 0.12 0.45 0.07 99.66 90.7
Col-1007B-a-NiOl-T148.6 0.02 41.5 0.14 8.90 0.18 0.56 0.06 100 90.7
Col-1007B-a-NiOl-T2249.0 0.02 41.4 0.15 8.98 0.13 0.51 0.04 100.2 90.7
Col-1007B-a-NiOl-T1248.5 0.01 41.2 0.14 8.90 0.10 0.47 0.07 99.43 90.7
Col-1007B-a-NiOl-T948.7 0.02 41.4 0.14 8.95 0.15 0.51 0.07 99.92 90.7
Col-1007B-a-NiOl-T1148.5 0.02 41.1 0.13 8.93 0.11 0.54 0.06 99.41 90.6
Col-1007B-a-NiOl-T1449.0 0.02 41.5 0.14 9.04 0.19 0.53 0.08 100.5 90.6
Col-1007B-a-NiOl-T1648.6 0.02 41.6 0.15 8.97 0.14 0.51 0.04 100 90.6
Col-1007B-a-NiOl-T448.6 0.02 41.4 0.14 8.99 0.16 0.51 0.07 99.91 90.6
Col-1007B-a-NiOl-T2048.8 0.01 41.7 0.15 9.02 0.08 0.50 0.05 100.2 90.6
Col-1007B-a-NiOl-T648.8 0.01 41.7 0.12 9.07 0.09 0.58 0.08 100.4 90.6
Col-1007B-a-NiOl-T948.4 0.01 41.3 0.15 9.01 0.15 0.50 0.06 99.64 90.5
Col-1007B-a-NiOl-T1148.4 0.03 41.1 0.14 9.02 0.11 0.55 0.06 99.48 90.5
Col-1007B-a-NiOl-T1148.8 0.02 41.4 0.15 9.09 0.09 0.52 0.06 100.1 90.5
Col-1007B-a-NiOl-T549.1 0.01 41.4 0.14 9.15 0.11 0.45 0.08 100.5 90.5
Col-1007B-a-NiOl-T548.2 0.02 41.0 0.13 9.01 0.15 0.50 0.10 99.17 90.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T648.5 0.01 41.6 0.13 9.06 0.17 0.59 0.07 100.1 90.5
Col-1007B-a-NiOl-T648.5 0.02 41.4 0.15 9.06 0.13 0.51 0.07 99.81 90.5
Col-1007B-a-NiOl-T1448.7 0.03 41.4 0.14 9.14 0.16 0.48 0.03 100 90.5
Col-1007B-a-NiOl-T1148.4 0.02 42.7 0.14 9.10 0.12 0.46 0.05 101 90.5
Col-1007B-a-NiOl-T1848.5 0.06 41.6 0.17 9.10 0.14 0.40 0.07 99.96 90.5
Col-1007B-a-NiOl-T648.0 0.02 41.3 0.16 9.04 0.11 0.53 0.07 99.23 90.5
Col-1007B-a-NiOl-T1448.6 0.02 41.2 0.14 9.16 0.07 0.46 0.03 99.61 90.4
Col-1007B-a-NiOl-T1848.5 0.01 41.6 0.13 9.17 0.12 0.55 0.08 100.2 90.4
Col-1007B-a-NiOl-T748.4 0.00 41.2 0.15 9.18 0.17 0.50 0.08 99.74 90.4
Col-1007B-a-NiOl-T448.4 0.01 41.3 0.15 9.17 0.11 0.46 0.06 99.67 90.4
Col-1007B-a-NiOl-T2248.7 0.02 41.7 0.15 9.24 0.10 0.46 0.10 100.5 90.4
Col-1007B-a-NiOl-T2348.4 0.00 41.3 0.15 9.22 0.16 0.50 0.07 99.83 90.3
Col-1007B-a-NiOl-T648.4 0.01 41.5 0.14 9.24 0.17 0.60 0.07 100.1 90.3
Col-1007B-a-NiOl-T148.7 0.01 41.7 0.14 9.31 0.11 0.50 0.07 100.5 90.3
Col-1007B-a-NiOl-T2248.6 0.02 41.4 0.14 9.32 0.13 0.49 0.08 100.2 90.3
Col-1007B-a-NiOl-T648.4 0.01 41.3 0.15 9.29 0.14 0.50 0.06 99.85 90.3
Col-1007B-a-NiOl-T648.3 0.01 41.3 0.13 9.30 0.17 0.52 0.10 99.82 90.3
Col-1007B-a-NiOl-T1848.6 0.02 41.5 0.12 9.34 0.12 0.54 0.05 100.3 90.3
Col-1007B-a-NiOl-T948.4 0.02 41.5 0.15 9.31 0.17 0.51 0.08 100.1 90.3
Col-1007B-a-NiOl-T1648.2 0.02 42.0 0.15 9.30 0.15 0.43 0.04 100.4 90.2
Col-1007B-a-NiOl-T1148.5 0.02 41.7 0.16 9.35 0.14 0.45 0.09 100.4 90.2
Col-1007B-a-NiOl-T348.2 0.02 41.3 0.14 9.32 0.17 0.48 0.07 99.63 90.2
Col-1007B-a-NiOl-T1048.3 0.03 41.4 0.15 9.34 0.09 0.44 0.03 99.76 90.2
Col-1007B-a-NiOl-T548.0 0.00 41.1 0.14 9.31 0.14 0.45 0.05 99.17 90.2
Col-1007B-a-NiOl-T1248.0 0.03 41.2 0.15 9.33 0.18 0.44 0.02 99.36 90.2
Col-1007B-a-NiOl-T2348.2 0.01 41.3 0.13 9.37 0.17 0.53 0.05 99.7 90.2
Col-1007B-a-NiOl-T548.1 0.02 40.9 0.15 9.37 0.11 0.41 0.04 99.1 90.1
Col-1007B-a-NiOl-T648.1 0.02 41.3 0.14 9.37 0.15 0.42 0.07 99.58 90.1
Col-1007B-a-NiOl-T1148.2 0.03 41.4 0.17 9.39 0.14 0.40 0.04 99.72 90.1
Col-1007B-a-NiOl-T2248.7 0.01 41.5 0.14 9.51 0.12 0.47 0.06 100.5 90.1
Col-1007B-a-NiOl-T2048.5 0.02 41.8 0.16 9.47 0.13 0.50 0.08 100.6 90.1
Col-1007B-a-NiOl-T2148.4 0.02 41.7 0.14 9.47 0.09 0.50 0.01 100.3 90.1
Col-1007B-a-NiOl-T2148.4 0.02 41.2 0.14 9.48 0.12 0.49 0.06 99.87 90.1
Col-1007B-a-NiOl-T1748.4 0.00 41.6 0.13 9.50 0.16 0.42 0.05 100.3 90.1
Col-1007B-a-NiOl-T2248.6 0.01 41.9 0.14 9.53 0.13 0.44 0.07 100.8 90.1
Col-1007B-a-NiOl-T1748.5 0.02 41.4 0.14 9.54 0.13 0.42 0.06 100.2 90.1
Col-1007B-a-NiOl-T148.5 0.03 41.6 0.15 9.55 0.14 0.43 0.05 100.4 90.1
Col-1007B-a-NiOl-T2347.8 0.04 41.1 0.15 9.42 0.11 0.48 0.04 99.07 90.0
Col-1007B-a-NiOl-T1548.5 0.03 41.6 0.14 9.57 0.18 0.59 0.08 100.7 90.0
Col-1007B-a-NiOl-T648.0 0.01 41.1 0.14 9.51 0.09 0.52 0.06 99.5 90.0
Col-1007B-a-NiOl-T648.3 0.02 41.6 0.14 9.57 0.13 0.52 0.07 100.3 90.0
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T1748.3 0.02 41.6 0.14 9.58 0.08 0.42 0.09 100.2 90.0
Col-1007B-a-NiOl-T1148.2 0.01 41.4 0.14 9.56 0.17 0.39 0.06 99.93 90.0
Col-1007B-a-NiOl-T1848.3 0.01 41.4 0.14 9.58 0.17 0.45 0.08 100 90.0
Col-1007B-a-NiOl-T1848.2 0.01 41.4 0.14 9.57 0.14 0.44 0.08 99.9 90.0
Col-1007B-a-NiOl-T1548.1 0.02 41.4 0.14 9.56 0.17 0.59 0.19 100.2 90.0
Col-1007B-a-NiOl-T648.3 0.01 41.2 0.16 9.62 0.13 0.48 0.06 99.95 89.9
Col-1007B-a-NiOl-T1148.2 0.02 41.5 0.16 9.61 0.13 0.45 0.08 100.2 89.9
Col-1007B-a-NiOl-T1048.3 0.01 41.4 0.14 9.63 0.11 0.44 0.07 100.1 89.9
Col-1007B-a-NiOl-T1748.5 0.03 41.6 0.13 9.66 0.21 0.44 0.05 100.6 89.9
Col-1007B-a-NiOl-T1248.0 0.01 41.3 0.13 9.58 0.07 0.42 0.02 99.59 89.9
Col-1007B-a-NiOl-T1748.4 0.03 41.6 0.13 9.66 0.19 0.44 0.12 100.5 89.9
Col-1007B-a-NiOl-T747.8 0.01 41.2 0.13 9.56 0.14 0.52 0.07 99.47 89.9
Col-1007B-a-NiOl-T1748.3 0.02 41.4 0.15 9.65 0.13 0.44 0.09 100.1 89.9
Col-1007B-a-NiOl-T1048.4 0.02 41.5 0.14 9.68 0.18 0.42 0.05 100.4 89.9
Col-1007B-a-NiOl-T1048.0 0.01 41.5 0.14 9.61 0.14 0.44 0.04 99.85 89.9
Col-1007B-a-NiOl-T1648.1 0.03 41.5 0.13 9.66 0.11 0.43 0.05 100.1 89.9
Col-1007B-a-NiOl-T1748.2 0.02 41.4 0.13 9.69 0.22 0.40 0.07 100.2 89.9
Col-1007B-a-NiOl-T1748.4 0.01 41.4 0.15 9.74 0.17 0.44 0.08 100.4 89.9
Col-1007B-a-NiOl-T1748.3 0.04 41.4 0.14 9.73 0.20 0.46 0.12 100.4 89.9
Col-1007B-a-NiOl-T1048.1 0.00 41.2 0.13 9.70 0.15 0.43 0.06 99.76 89.8
Col-1007B-a-NiOl-T1848.1 0.01 41.3 0.17 9.70 0.16 0.46 0.02 99.88 89.8
Col-1007B-a-NiOl-T2048.2 -0.01 41.6 0.15 9.73 0.17 0.54 0.05 100.4 89.8
Col-1007B-a-NiOl-T1048.3 0.02 41.4 0.15 9.77 0.09 0.45 0.05 100.2 89.8
Col-1007B-a-NiOl-T1348.0 0.02 41.1 0.14 9.72 0.14 0.42 0.05 99.56 89.8
Col-1007B-a-NiOl-T1047.8 0.01 41.1 0.14 9.69 0.15 0.49 0.04 99.5 89.8
Col-1007B-a-NiOl-T2348.2 0.02 41.3 0.14 9.78 0.15 0.49 0.06 100.1 89.8
Col-1007B-a-NiOl-T1748.4 0.02 41.5 0.15 9.84 0.22 0.41 0.05 100.6 89.8
Col-1007B-a-NiOl-T1048.0 0.02 41.4 0.14 9.79 0.10 0.43 0.04 99.9 89.7
Col-1007B-a-NiOl-T847.8 0.02 41.2 0.14 9.76 0.16 0.48 0.07 99.71 89.7
Col-1007B-a-NiOl-T547.9 0.02 40.9 0.13 9.78 0.13 0.43 0.04 99.29 89.7
Col-1007B-a-NiOl-T1048.3 0.02 41.2 0.15 9.88 0.13 0.45 0.06 100.2 89.7
Col-1007B-a-NiOl-T1848.1 0.02 41.2 0.15 9.84 0.12 0.40 0.05 99.93 89.7
Col-1007B-a-NiOl-T1747.8 0.03 41.1 0.14 9.80 0.16 0.42 0.08 99.55 89.7
Col-1007B-a-NiOl-T1747.5 0.02 41.2 0.15 9.76 0.14 0.45 0.06 99.36 89.7
Col-1007B-a-NiOl-T2247.8 0.01 41.4 0.15 9.82 0.15 0.36 0.06 99.74 89.7
Col-1007B-a-NiOl-T2348.0 0.02 41.2 0.14 9.88 0.16 0.45 0.05 99.89 89.6
Col-1007B-a-NiOl-T1047.9 0.00 41.4 0.15 9.90 0.20 0.35 0.07 99.91 89.6
Col-1007B-a-NiOl-T647.7 0.02 41.2 0.16 9.87 0.16 0.38 0.04 99.51 89.6
Col-1007B-a-NiOl-T947.9 0.01 41.3 0.15 9.94 0.11 0.41 0.02 99.81 89.6
Col-1007B-a-NiOl-T1448.3 0.02 41.4 0.15 10.05 0.10 0.40 0.05 100.4 89.5
Col-1007B-a-NiOl-T848.1 0.01 41.5 0.14 10.04 0.19 0.44 0.04 100.5 89.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T947.7 0.01 41.4 0.19 9.98 0.24 0.29 0.01 99.81 89.5
Col-1007B-a-NiOl-T147.9 0.02 41.3 0.16 10.05 0.11 0.35 0.08 99.96 89.5
Col-1007B-a-NiOl-T448.1 0.03 41.3 0.14 10.10 0.13 0.41 0.07 100.2 89.5
Col-1007B-a-NiOl-T2047.8 0.02 41.3 0.14 10.03 0.16 0.44 0.07 99.96 89.5
Col-1007B-a-NiOl-T1748.1 0.02 41.3 0.16 10.10 0.14 0.36 0.07 100.2 89.5
Col-1007B-a-NiOl-T1748.3 0.02 41.4 0.15 10.15 0.12 0.38 0.06 100.5 89.5
Col-1007B-a-NiOl-T1047.8 0.01 41.2 0.17 10.04 0.19 0.33 0.03 99.76 89.5
Col-1007B-a-NiOl-T1847.6 0.00 41.5 0.16 10.03 0.18 0.34 0.04 99.83 89.4
Col-1007B-a-NiOl-T948.1 0.01 41.1 0.16 10.17 0.18 0.35 0.04 100.1 89.4
Col-1007B-a-NiOl-T2047.9 0.03 41.6 0.14 10.12 0.15 0.45 0.08 100.4 89.4
Col-1007B-a-NiOl-T1848.1 0.01 41.4 0.14 10.18 0.14 0.41 0.06 100.5 89.4
Col-1007B-a-NiOl-T1247.9 0.02 41.0 0.17 10.14 0.15 0.30 0.06 99.67 89.4
Col-1007B-a-NiOl-T1847.8 0.02 41.2 0.18 10.12 0.16 0.34 0.04 99.83 89.4
Col-1007B-a-NiOl-T2347.4 0.03 41.2 0.14 10.05 0.07 0.40 0.04 99.36 89.4
Col-1007B-a-NiOl-T1447.5 0.01 41.3 0.18 10.07 0.16 0.29 0.06 99.56 89.4
Col-1007B-a-NiOl-T148.1 0.00 41.6 0.14 10.20 0.14 0.38 0.05 100.6 89.4
Col-1007B-a-NiOl-T2347.6 0.01 41.2 0.14 10.11 0.15 0.43 0.02 99.66 89.4
Col-1007B-a-NiOl-T148.2 0.02 41.7 0.15 10.22 0.13 0.36 0.16 100.9 89.4
Col-1007B-a-NiOl-T547.5 0.02 40.9 0.15 10.10 0.10 0.39 0.04 99.25 89.4
Col-1007B-a-NiOl-T1447.9 0.01 41.5 0.16 10.17 0.16 0.32 0.05 100.3 89.4
Col-1007B-a-NiOl-T1748.1 0.03 41.5 0.14 10.23 0.15 0.40 0.09 100.7 89.3
Col-1007B-a-NiOl-T1647.5 0.02 41.4 0.17 10.10 0.14 0.31 0.02 99.7 89.3
Col-1007B-a-NiOl-T1048.0 0.00 41.3 0.18 10.22 0.12 0.29 0.05 100.2 89.3
Col-1007B-a-NiOl-T1847.7 0.02 41.4 0.17 10.19 0.16 0.40 0.07 100.1 89.3
Col-1007B-a-NiOl-T147.7 0.01 41.5 0.16 10.25 0.12 0.41 0.03 100.3 89.3
Col-1007B-a-NiOl-T247.9 0.02 41.3 0.15 10.29 0.21 0.46 0.07 100.4 89.2
Col-1007B-a-NiOl-T648.0 0.01 41.2 0.15 10.31 0.21 0.32 0.03 100.2 89.2
Col-1007B-a-NiOl-T1847.6 0.01 41.5 0.20 10.24 0.16 0.31 0.07 100.1 89.2
Col-1007B-a-NiOl-T1647.8 -0.01 41.4 0.13 10.29 0.14 0.38 0.03 100.2 89.2
Col-1007B-a-NiOl-T2248.1 0.01 41.7 0.16 10.36 0.20 0.31 0.04 100.8 89.2
Col-1007B-a-NiOl-T147.8 0.02 41.4 0.18 10.37 0.18 0.33 0.05 100.3 89.2
Col-1007B-a-NiOl-T1347.7 0.02 41.3 0.14 10.37 0.16 0.38 0.05 100.2 89.1
Col-1007B-a-NiOl-T2347.4 0.01 41.0 0.19 10.30 0.12 0.27 0.04 99.31 89.1
Col-1007B-a-NiOl-T1448.0 0.02 41.5 0.18 10.45 0.11 0.31 0.08 100.7 89.1
Col-1007B-a-NiOl-T1347.7 0.02 41.2 0.17 10.43 0.19 0.29 0.04 100.1 89.1
Col-1007B-a-NiOl-T2347.4 0.00 41.2 0.14 10.41 0.17 0.39 0.05 99.73 89.0
Col-1007B-a-NiOl-T1347.7 0.00 41.2 0.14 10.59 0.15 0.32 0.03 100.1 88.9
Col-1007B-a-NiOl-T547.3 0.04 40.9 0.19 10.54 0.17 0.28 0.03 99.5 88.9
Col-1007B-a-NiOl-T1647.6 0.03 41.5 0.20 10.60 0.21 0.26 0.04 100.4 88.9
Col-1007B-a-NiOl-T147.3 0.00 40.7 0.15 10.56 0.21 0.38 0.07 99.4 88.9
Col-1007B-a-NiOl-T547.6 0.02 41.1 0.20 10.63 0.15 0.26 0.03 99.97 88.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1007B-a-NiOl-T247.8 0.02 41.0 0.16 10.69 0.19 0.35 0.05 100.3 88.8
Col-1007B-a-NiOl-T247.6 0.00 41.2 0.16 10.66 0.18 0.38 0.04 100.2 88.8
Col-1007B-a-NiOl-T1447.6 0.00 41.2 0.20 10.68 0.19 0.21 0.03 100.1 88.8
Col-1007B-a-NiOl-T647.3 0.00 41.1 0.15 10.65 0.18 0.34 0.04 99.86 88.8
Col-1007B-a-NiOl-T147.7 0.02 41.4 0.19 10.74 0.20 0.26 0.05 100.6 88.8
Col-1007B-a-NiOl-T1347.1 0.01 41.2 0.20 10.63 0.16 0.25 0.04 99.59 88.8
Col-1007B-a-NiOl-T647.0 -0.01 41.2 0.15 10.66 0.17 0.37 0.04 99.6 88.7
Col-1007B-a-NiOl-T247.3 0.01 41.2 0.14 10.72 0.08 0.37 0.06 99.79 88.7
Col-1007B-a-NiOl-T1047.4 -0.01 41.1 0.22 10.81 0.18 0.25 0.04 100 88.7
Col-1007B-a-NiOl-T647.3 0.02 41.3 0.19 10.80 0.16 0.28 0.05 100.1 88.7
Col-1007B-a-NiOl-T1347.2 0.01 41.1 0.15 10.79 0.24 0.34 0.05 99.96 88.6
Col-1007B-a-NiOl-T1147.6 0.02 41.5 0.18 10.91 0.22 0.34 0.04 100.8 88.6
Col-1007B-a-NiOl-T247.3 0.03 41.1 0.16 10.84 0.13 0.29 0.05 99.81 88.6
Col-1007B-a-NiOl-T2247.3 0.02 41.3 0.14 10.91 0.17 0.38 0.06 100.2 88.5
Col-1007B-a-NiOl-T2347.0 0.02 40.8 0.15 10.98 0.14 0.32 0.01 99.39 88.4
Col-1007B-a-NiOl-T646.9 0.04 41.2 0.16 10.96 0.13 0.40 0.05 99.82 88.4
Col-1007B-a-NiOl-T1047.4 0.02 41.4 0.20 11.13 0.22 0.25 0.03 100.7 88.4
Col-1007B-a-NiOl-T146.9 0.03 41.1 0.19 11.10 0.25 0.35 0.02 99.95 88.3
Col-1007B-a-NiOl-T746.8 0.01 41.1 0.19 11.24 0.19 0.37 0.06 99.93 88.1
Col-1007B-a-NiOl-T247.0 0.01 41.2 0.18 11.30 0.19 0.24 0.06 100.1 88.1
Col-1007B-a-NiOl-T2346.3 0.01 40.7 0.18 11.24 0.27 0.39 0.05 99.2 88.0
Col-1007B-a-NiOl-T646.2 0.01 40.9 0.20 11.26 0.16 0.39 0.05 99.13 88.0
Col-1007B-a-NiOl-T2346.7 0.01 40.8 0.20 11.44 0.19 0.19 0.03 99.57 87.9
Col-1007B-a-NiOl-T246.2 0.01 40.8 0.21 11.63 0.22 0.15 0.06 99.28 87.6
Col-1007B-a-NiOl-T546.4 0.01 40.5 0.21 11.84 0.21 0.20 0.03 99.41 87.5
Col-1007B-a-NiOl-T646.0 0.00 40.9 0.24 11.87 0.24 0.20 0.02 99.5 87.4
Col-1007B-a-NiOl-T1246.1 0.02 41.0 0.25 11.89 0.22 0.17 0.02 99.62 87.4
Col-1007B-a-NiOl-T1345.9 0.02 40.8 0.27 11.98 0.21 0.16 0.01 99.36 87.2
Col-1007B-a-NiOl-T1646.2 0.01 41.1 0.24 12.21 0.20 0.16 0.03 100.2 87.1
Col-1007B-a-NiOl-T145.9 0.01 41.1 0.36 12.67 0.27 0.19 0.02 100.5 86.6
Col-1007B-a-NiOl-T245.7 0.02 40.7 0.26 12.73 0.16 0.13 0.01 99.7 86.5
Col-1007B-a-NiOl-T1045.8 0.04 40.8 0.21 12.98 0.22 0.10 0.03 100.2 86.3
Col-1007B-a-NiOl-T345.2 0.12 40.9 0.27 12.94 0.26 0.29 0.03 100 86.2
Col-1007B-a-NiOl-T1042.9 0.34 40.4 0.64 14.30 0.27 0.20 -0.01 99.04 84.3

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T21-148.9 0.03 41.4 0.12 9.25 0.11 0.50 0.07 100.4 90.4
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.02 41.6 0.13 9.23 0.12 0.45 0.06 100.4 90.4
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.01 41.6 0.12 9.33 0.10 0.44 0.06 100.5 90.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.03 41.5 0.14 9.31 0.13 0.47 0.07 100.2 90.3
Col-1008B-a1-NiOl-T21-148.8 0.02 41.5 0.13 9.37 0.15 0.49 0.06 100.5 90.3
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.01 41.5 0.13 9.37 0.08 0.44 0.06 100.3 90.3
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.02 41.6 0.13 9.39 0.15 0.46 0.06 100.5 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.04 41.4 0.12 9.43 0.12 0.47 0.07 100.3 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.03 41.6 0.12 9.42 0.14 0.46 0.07 100.4 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.03 41.8 0.13 9.46 0.17 0.46 0.07 101 90.2
Col-1008B-a1-NiOl-T21-148.8 0.03 41.2 0.12 9.47 0.10 0.47 0.04 100.3 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.02 41.6 0.11 9.44 0.15 0.43 0.04 100.4 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.9 0.03 41.7 0.13 9.52 0.11 0.49 0.05 100.9 90.2
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.05 41.4 0.12 9.48 0.17 0.48 0.05 100.4 90.1
Col-1008B-a1-NiOl-T21-149.1 0.03 41.4 0.12 9.56 0.14 0.46 0.07 100.9 90.1
Col-1008B-a1-NiOl-T21-148.7 0.01 41.5 0.12 9.49 0.15 0.47 0.05 100.5 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.03 41.4 0.13 9.52 0.08 0.46 0.05 100.4 90.1
Col-1008B-a1-NiOl-T21-148.8 0.04 41.4 0.14 9.55 0.16 0.50 0.03 100.7 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.9 0.04 41.6 0.12 9.56 0.13 0.45 0.02 100.8 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.01 41.6 0.12 9.56 0.08 0.47 0.07 100.7 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.5 0.00 41.2 0.11 9.50 0.15 0.43 0.06 99.9 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.03 41.5 0.13 9.55 0.17 0.43 0.05 100.5 90.1
Col-1008B-a1-NiOl-T21-148.0 0.02 40.8 0.12 9.43 0.13 0.51 0.05 99.09 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.03 41.5 0.13 9.59 0.10 0.49 0.07 100.7 90.1
Col-1008B-a1-NiOl-T21-248.6 0.03 41.3 0.13 9.56 0.15 0.48 0.03 100.2 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.2 0.02 41.5 0.11 9.49 0.17 0.44 0.05 99.99 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.05 41.7 0.12 9.57 0.08 0.45 0.06 100.7 90.1
Col-1008B-a1-NiOl-T21-MgHunt48.5 0.03 41.5 0.12 9.56 0.14 0.45 0.05 100.3 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.02 41.5 0.12 9.61 0.12 0.48 0.04 100.5 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.02 41.7 0.12 9.62 0.14 0.46 0.07 100.9 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.00 41.5 0.12 9.62 0.12 0.43 0.04 100.6 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.03 41.4 0.12 9.64 0.26 0.45 0.06 100.7 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.03 41.7 0.13 9.65 0.16 0.45 0.02 101 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.02 41.3 0.13 9.64 0.18 0.45 0.06 100.5 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.02 41.3 0.13 9.63 0.15 0.48 0.07 100.4 90.0
Col-1008B-a1-NiOl-T21-248.4 0.02 41.5 0.13 9.60 0.06 0.40 0.07 100.2 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.4 0.03 41.5 0.13 9.61 0.16 0.44 0.04 100.3 90.0
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.02 41.8 0.13 9.70 0.05 0.40 0.05 100.9 90.0
Col-1008B-a1-NiOl-T21-148.9 0.02 41.3 0.13 9.74 0.11 0.46 0.04 100.7 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.02 41.5 0.13 9.68 0.16 0.43 0.04 100.5 89.9
Col-1008B-a1-NiOl-T21-148.8 0.01 41.5 0.13 9.74 0.16 0.42 0.05 100.8 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.02 41.8 0.13 9.71 0.10 0.49 0.05 100.9 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.4 0.02 41.5 0.13 9.68 0.19 0.41 0.05 100.4 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.9 0.01 41.5 0.13 9.79 0.18 0.46 0.06 101 89.9

452



Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.03 41.4 0.13 9.78 0.09 0.46 0.17 100.8 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.02 41.7 0.12 9.78 0.14 0.49 0.06 101 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.02 41.6 0.13 9.77 0.15 0.50 0.05 100.8 89.9
Col-1008B-a1-NiOl-T21-248.5 0.04 41.3 0.14 9.74 0.07 0.44 0.07 100.3 89.9
Col-1008B-a1-NiOl-T21-248.2 0.04 41.2 0.12 9.69 0.07 0.44 0.07 99.81 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.9 0.04 41.4 0.11 9.84 0.12 0.46 0.05 100.9 89.9
Col-1008B-a1-NiOl-T21-MgHunt48.7 0.03 41.6 0.12 9.81 0.17 0.46 0.05 101 89.9
Col-1008B-a1-NiOl-T21-248.6 0.02 41.3 0.14 9.79 0.17 0.47 0.05 100.5 89.8
Col-1008B-a1-NiOl-T21-248.3 0.03 41.1 0.13 9.76 0.17 0.46 0.04 100 89.8
Col-1008B-a1-NiOl-T21-MgHunt48.5 0.03 41.4 0.14 9.79 0.14 0.43 0.04 100.4 89.8
Col-1008B-a1-NiOl-T21-MgHunt48.8 0.01 41.4 0.13 9.85 0.13 0.47 0.07 100.9 89.8
Col-1008B-a1-NiOl-T21-148.8 0.03 41.4 0.13 9.86 0.11 0.46 0.05 100.8 89.8
Col-1008B-a1-NiOl-T21-248.5 0.04 41.2 0.13 9.80 0.15 0.42 0.07 100.3 89.8
Col-1008B-a1-NiOl-T21-MgHunt48.5 0.03 41.3 0.13 9.81 0.14 0.47 0.09 100.5 89.8
Col-1008B-a1-NiOl-T21-MgHunt48.6 0.00 41.5 0.12 9.84 0.16 0.45 0.05 100.8 89.8
Col-1008B-a1-NiOl-T21-148.7 0.02 41.6 0.13 9.87 0.12 0.42 0.05 100.9 89.8
Col-1008B-a1-NiOl-T21-148.5 0.03 41.4 0.12 9.86 0.11 0.45 0.05 100.5 89.8
Col-1008B-a1-NiOl-T21-248.5 0.02 41.2 0.13 9.88 0.19 0.44 0.05 100.5 89.7
Col-1008B-a1-NiOl-T1848.8 0.01 41.4 0.14 9.95 0.14 0.41 0.03 100.9 89.7
Col-1008B-a1-NiOl-T21-248.7 0.01 41.1 0.13 9.96 0.14 0.42 0.05 100.5 89.7
Col-1008B-a1-NiOl-T21-248.5 0.03 41.3 0.13 10.04 0.15 0.42 0.04 100.7 89.6
Col-1008B-a1-NiOl-T21-148.5 0.04 41.3 0.14 10.03 0.18 0.41 0.07 100.7 89.6
Col-1008B-a1-NiOl-T21-248.4 0.03 41.2 0.13 10.09 0.11 0.42 0.05 100.4 89.5
Col-1008B-a1-NiOl-T21-248.3 0.02 41.4 0.13 10.10 0.13 0.43 0.04 100.5 89.5
Col-1008B-a1-NiOl-T1848.4 0.02 41.4 0.14 10.12 0.17 0.42 0.06 100.7 89.5
Col-1008B-a1-NiOl-T21-248.3 0.02 41.3 0.13 10.13 0.14 0.44 0.04 100.4 89.5
Col-1008B-a1-NiOl-T21-148.1 0.03 41.2 0.15 10.12 0.22 0.38 0.04 100.2 89.4
Col-1008B-a1-NiOl-T21-248.3 0.04 41.2 0.12 10.21 0.16 0.39 0.05 100.5 89.4
Col-1008B-a1-NiOl-T1848.2 0.03 41.6 0.14 10.26 0.11 0.40 0.07 100.8 89.3
Col-1008B-a1-NiOl-T21-248.2 0.03 41.2 0.13 10.34 0.13 0.37 0.03 100.4 89.3
Col-1008B-a1-NiOl-T21-248.2 0.01 41.2 0.13 10.37 0.07 0.39 0.05 100.5 89.2
Col-1008B-a1-NiOl-T21-148.4 0.02 41.2 0.14 10.49 0.15 0.36 0.07 100.9 89.2
Col-1008B-a1-NiOl-T1847.9 0.02 41.4 0.14 10.43 0.19 0.36 0.07 100.5 89.1
Col-1008B-a1-NiOl-T21-247.5 0.02 41.1 0.14 10.46 0.15 0.36 0.06 99.8 89.0
Col-1008B-a1-NiOl-T21-148.2 0.03 41.2 0.12 10.65 0.11 0.47 0.04 100.8 89.0
Col-1008B-a1-NiOl-T1847.7 0.02 41.4 0.15 10.69 0.12 0.35 0.05 100.5 88.8
Col-1008B-a1-NiOl-T21-147.9 0.02 41.4 0.15 10.75 0.12 0.34 0.06 100.7 88.8
Col-1008B-a1-NiOl-T1848.1 0.03 41.3 0.14 10.89 0.17 0.30 0.04 101 88.7
Col-1008B-a1-NiOl-test148.1 0.03 41.3 0.15 10.90 0.16 0.38 0.05 101 88.7
Col-1008B-a1-NiOl-T1747.5 0.01 41.3 0.12 10.84 0.08 0.36 0.03 100.2 88.7
Col-1008B-a1-NiOl-T1747.7 0.02 41.2 0.14 10.91 0.18 0.40 0.04 100.6 88.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T21-247.4 0.03 41.1 0.15 10.85 0.16 0.34 0.05 100.1 88.6
Col-1008B-a1-NiOl-T21-147.9 0.02 41.3 0.13 10.98 0.15 0.34 0.04 100.8 88.6
Col-1008B-a1-NiOl-T1747.5 0.02 40.9 0.13 10.94 0.15 0.36 0.05 100.1 88.6
Col-1008B-a1-NiOl-T1747.6 0.01 41.3 0.17 11.19 0.21 0.38 0.05 100.9 88.4
Col-1008B-a1-NiOl-T21-147.5 0.02 41.4 0.14 11.17 0.12 0.30 0.04 100.7 88.3
Col-1008B-a1-NiOl-test747.2 0.03 41.1 0.14 11.17 0.18 0.39 0.07 100.2 88.3
Col-1008B-a1-NiOl-T1847.6 0.02 41.3 0.13 11.32 0.14 0.30 0.04 100.9 88.2
Col-1008B-a1-NiOl-T747.2 0.01 41.0 0.14 11.23 0.19 0.35 0.05 100.2 88.2
Col-1008B-a1-NiOl-T21-147.3 0.01 41.1 0.14 11.28 0.20 0.31 0.02 100.4 88.2
Col-1008B-a1-NiOl-T21-247.5 0.02 40.9 0.13 11.40 0.15 0.32 0.05 100.5 88.1
Col-1008B-a1-NiOl-T1747.2 0.03 41.1 0.15 11.33 0.19 0.32 0.07 100.3 88.1
Col-1008B-a1-NiOl-T747.4 0.02 41.1 0.14 11.40 0.20 0.30 0.04 100.6 88.1
Col-1008B-a1-NiOl-T746.8 0.02 40.8 0.13 11.35 0.21 0.35 0.05 99.76 88.0
Col-1008B-a1-NiOl-T1347.1 0.01 40.8 0.15 11.43 0.17 0.32 0.08 100.1 88.0
Col-1008B-a1-NiOl-T1747.3 0.03 40.9 0.15 11.56 0.15 0.27 0.02 100.4 87.9
Col-1008B-a1-NiOl-T1348.0 0.02 40.6 0.15 11.75 0.12 0.31 0.03 101 87.9
Col-1008B-a1-NiOl-T746.8 0.03 40.9 0.15 11.49 0.17 0.29 0.06 99.89 87.9
Col-1008B-a1-NiOl-T747.1 0.15 40.9 0.14 11.56 0.19 0.33 0.34 100.7 87.9
Col-1008B-a1-NiOl-T1647.4 0.01 41.0 0.14 11.67 0.16 0.29 0.06 100.8 87.9
Col-1008B-a1-NiOl-T1647.1 0.03 41.0 0.13 11.59 0.19 0.27 0.07 100.4 87.9
Col-1008B-a1-NiOl-T746.5 0.11 41.0 0.20 11.45 0.17 0.33 0.07 99.77 87.9
Col-1008B-a1-NiOl-T1647.3 0.02 41.0 0.15 11.67 0.20 0.28 0.07 100.7 87.8
Col-1008B-a1-NiOl-T1347.0 0.04 41.1 0.14 11.60 0.18 0.29 0.04 100.4 87.8
Col-1008B-a1-NiOl-T1947.3 0.01 41.1 0.15 11.69 0.26 0.27 0.04 100.8 87.8
Col-1008B-a1-NiOl-T1246.6 0.02 40.9 0.15 11.54 0.19 0.25 0.03 99.65 87.8
Col-1008B-a1-NiOl-T1346.7 0.03 41.0 0.14 11.58 0.22 0.28 0.03 99.99 87.8
Col-1008B-a1-NiOl-T1847.2 0.04 41.0 0.15 11.70 0.14 0.28 0.04 100.5 87.8
Col-1008B-a1-NiOl-T1247.0 0.01 41.0 0.15 11.66 0.21 0.25 0.04 100.3 87.8
Col-1008B-a1-NiOl-T1347.0 0.01 40.8 0.16 11.67 0.18 0.28 0.03 100.2 87.8
Col-1008B-a1-NiOl-T1946.6 0.05 41.2 0.17 11.59 0.20 0.28 0.52 100.6 87.8
Col-1008B-a1-NiOl-T1946.8 0.14 41.0 0.14 11.63 0.14 0.27 0.04 100.1 87.8
Col-1008B-a1-NiOl-T21-146.9 0.02 40.9 0.15 11.73 0.15 0.26 0.04 100.2 87.7
Col-1008B-a1-NiOl-T746.9 0.02 41.1 0.14 11.74 0.16 0.27 0.03 100.3 87.7
Col-1008B-a1-NiOl-T1647.1 0.01 41.0 0.14 11.79 0.19 0.25 0.12 100.6 87.7
Col-1008B-a1-NiOl-T1947.2 0.02 41.1 0.14 11.84 0.09 0.25 0.09 100.8 87.7
Col-1008B-a1-NiOl-T1746.8 0.01 40.9 0.15 11.76 0.19 0.23 0.04 100.1 87.6
Col-1008B-a1-NiOl-T747.0 0.03 41.1 0.15 11.83 0.20 0.27 0.04 100.6 87.6
Col-1008B-a1-NiOl-T1847.1 0.01 40.9 0.14 11.85 0.16 0.29 0.01 100.4 87.6
Col-1008B-a1-NiOl-T1647.0 0.01 41.1 0.15 11.85 0.15 0.27 0.05 100.7 87.6
Col-1008B-a1-NiOl-T2048.2 0.02 39.7 0.16 12.15 0.15 0.22 0.04 100.6 87.6
Col-1008B-a1-NiOl-T1947.2 0.02 41.0 0.13 11.91 0.19 0.26 0.03 100.7 87.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T1246.1 0.03 40.8 0.16 11.68 0.18 0.25 0.05 99.31 87.6
Col-1008B-a1-NiOl-T746.7 0.02 41.0 0.14 11.88 0.16 0.31 0.04 100.3 87.5
Col-1008B-a1-NiOl-T1346.5 0.01 41.0 0.15 11.88 0.15 0.25 0.04 100 87.5
Col-1008B-a1-NiOl-T1346.9 0.01 40.6 0.13 12.00 0.18 0.31 0.08 100.2 87.4
Col-1008B-a1-NiOl-T21-147.0 0.01 41.0 0.15 12.04 0.19 0.26 0.05 100.8 87.4
Col-1008B-a1-NiOl-T1746.6 0.03 40.8 0.15 11.95 0.22 0.23 0.04 100 87.4
Col-1008B-a1-NiOl-T1346.6 0.02 40.6 0.14 12.01 0.21 0.28 0.04 99.9 87.4
Col-1008B-a1-NiOl-T746.6 0.02 40.8 0.15 12.04 0.13 0.26 0.05 100 87.3
Col-1008B-a1-NiOl-T1946.8 0.02 41.3 0.14 12.14 0.16 0.25 0.07 100.9 87.3
Col-1008B-a1-NiOl-test247.2 0.02 40.9 0.14 12.26 0.17 0.26 0.05 101 87.3
Col-1008B-a1-NiOl-T21-146.8 0.01 41.0 0.16 12.17 0.18 0.23 0.08 100.6 87.3
Col-1008B-a1-NiOl-test646.9 0.02 41.1 0.15 12.21 0.15 0.28 0.05 100.9 87.3
Col-1008B-a1-NiOl-T1846.7 0.04 41.0 0.15 12.16 0.17 0.22 0.03 100.4 87.3
Col-1008B-a1-NiOl-T1546.5 0.02 40.8 0.15 12.12 0.16 0.23 0.03 100 87.3
Col-1008B-a1-NiOl-T1546.6 0.02 40.8 0.16 12.16 0.20 0.21 0.03 100.2 87.2
Col-1008B-a1-NiOl-T1346.6 0.00 40.8 0.14 12.17 0.19 0.26 0.02 100.2 87.2
Col-1008B-a1-NiOl-T1946.9 0.03 41.0 0.13 12.26 0.13 0.28 0.07 100.8 87.2
Col-1008B-a1-NiOl-T746.9 0.01 40.9 0.14 12.26 0.15 0.26 0.05 100.7 87.2
Col-1008B-a1-NiOl-T1546.6 0.01 40.9 0.14 12.21 0.22 0.22 0.03 100.3 87.2
Col-1008B-a1-NiOl-T21-146.9 0.01 41.0 0.16 12.29 0.16 0.19 0.02 100.8 87.2
Col-1008B-a1-NiOl-T2046.8 0.02 40.7 0.15 12.25 0.19 0.21 0.03 100.3 87.2
Col-1008B-a1-NiOl-T1246.6 0.00 41.0 0.15 12.24 0.20 0.21 0.05 100.5 87.2
Col-1008B-a1-NiOl-T1046.6 0.02 40.9 0.15 12.24 0.24 0.22 0.04 100.4 87.2
Col-1008B-a1-NiOl-T1046.3 0.02 40.7 0.14 12.20 0.18 0.23 0.04 99.79 87.1
Col-1008B-a1-NiOl-T1546.2 0.02 40.7 0.16 12.17 0.25 0.22 0.03 99.7 87.1
Col-1008B-a1-NiOl-T2046.8 0.03 41.0 0.14 12.36 0.22 0.26 0.04 100.8 87.1
Col-1008B-a1-NiOl-T746.3 0.02 40.9 0.15 12.23 0.19 0.24 0.02 100.1 87.1
Col-1008B-a1-NiOl-T1046.3 0.03 40.8 0.16 12.23 0.21 0.23 0.01 99.96 87.1
Col-1008B-a1-NiOl-T846.6 0.01 41.0 0.15 12.34 0.21 0.21 0.03 100.6 87.1
Col-1008B-a1-NiOl-T2046.3 0.02 40.8 0.15 12.26 0.20 0.22 0.02 100 87.1
Col-1008B-a1-NiOl-T846.4 0.01 40.9 0.16 12.29 0.19 0.20 0.05 100.2 87.1
Col-1008B-a1-NiOl-T1046.6 0.02 41.3 0.15 12.34 0.15 0.22 0.04 100.8 87.1
Col-1008B-a1-NiOl-T1546.5 0.01 40.8 0.16 12.31 0.20 0.22 0.04 100.2 87.1
Col-1008B-a1-NiOl-T846.7 0.01 41.2 0.15 12.36 0.21 0.21 0.03 100.8 87.1
Col-1008B-a1-NiOl-T2046.7 0.01 41.0 0.15 12.37 0.20 0.21 0.03 100.6 87.1
Col-1008B-a1-NiOl-T1046.5 0.00 40.8 0.15 12.34 0.18 0.20 0.04 100.3 87.0
Col-1008B-a1-NiOl-T1046.1 0.02 40.7 0.15 12.25 0.16 0.23 0.04 99.68 87.0
Col-1008B-a1-NiOl-T846.6 0.02 40.9 0.14 12.38 0.11 0.23 0.04 100.3 87.0
Col-1008B-a1-NiOl-T1646.5 0.01 41.0 0.13 12.36 0.19 0.24 0.07 100.6 87.0
Col-1008B-a1-NiOl-T21-146.6 0.02 41.0 0.14 12.39 0.17 0.21 0.04 100.5 87.0
Col-1008B-a1-NiOl-T21-146.5 0.01 40.9 0.15 12.37 0.18 0.25 0.03 100.4 87.0
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T746.6 0.00 41.0 0.14 12.40 0.24 0.21 0.04 100.6 87.0
Col-1008B-a1-NiOl-T1646.5 0.05 41.0 0.15 12.39 0.21 0.23 0.06 100.6 87.0
Col-1008B-a1-NiOl-T846.7 0.03 41.2 0.14 12.45 0.23 0.21 0.05 101 87.0
Col-1008B-a1-NiOl-T1846.5 0.01 41.0 0.14 12.39 0.12 0.23 0.03 100.3 87.0
Col-1008B-a1-NiOl-T1646.4 0.02 41.1 0.13 12.38 0.20 0.25 0.06 100.6 87.0
Col-1008B-a1-NiOl-T1546.3 0.03 40.9 0.16 12.40 0.19 0.21 0.04 100.2 86.9
Col-1008B-a1-NiOl-T21-246.5 0.03 40.9 0.15 12.44 0.19 0.23 0.05 100.4 86.9
Col-1008B-a1-NiOl-T1046.3 0.01 41.0 0.15 12.41 0.17 0.21 0.03 100.3 86.9
Col-1008B-a1-NiOl-T846.8 0.02 40.9 0.16 12.55 0.19 0.22 0.06 100.9 86.9
Col-1008B-a1-NiOl-T846.4 0.03 40.8 0.14 12.45 0.14 0.20 0.04 100.2 86.9
Col-1008B-a1-NiOl-T1046.5 0.03 40.9 0.14 12.50 0.15 0.18 0.04 100.5 86.9
Col-1008B-a1-NiOl-T1046.6 0.00 40.8 0.14 12.55 0.19 0.22 0.04 100.5 86.9
Col-1008B-a1-NiOl-T21-146.7 0.01 40.7 0.14 12.58 0.25 0.22 0.04 100.6 86.9
Col-1008B-a1-NiOl-T846.6 0.02 41.1 0.16 12.55 0.19 0.23 0.04 100.9 86.9
Col-1008B-a1-NiOl-T846.4 0.01 40.9 0.15 12.53 0.12 0.20 0.05 100.4 86.9
Col-1008B-a1-NiOl-T2046.3 0.01 40.9 0.15 12.51 0.18 0.23 0.03 100.3 86.8
Col-1008B-a1-NiOl-T846.7 0.03 40.9 0.16 12.62 0.21 0.22 0.15 101 86.8
Col-1008B-a1-NiOl-T1646.4 0.02 40.8 0.13 12.55 0.14 0.24 0.07 100.4 86.8
Col-1008B-a1-NiOl-T1946.6 0.00 40.9 0.14 12.62 0.20 0.24 0.04 100.8 86.8
Col-1008B-a1-NiOl-T1546.2 0.03 40.6 0.14 12.51 0.21 0.19 0.03 99.9 86.8
Col-1008B-a1-NiOl-T2046.5 0.00 40.7 0.14 12.58 0.15 0.23 0.03 100.4 86.8
Col-1008B-a1-NiOl-T1246.5 0.02 41.0 0.14 12.63 0.20 0.21 0.02 100.7 86.8
Col-1008B-a1-NiOl-T1646.5 0.01 40.8 0.15 12.67 0.14 0.27 0.06 100.6 86.7
Col-1008B-a1-NiOl-T1746.1 0.02 40.7 0.14 12.59 0.19 0.18 0.04 99.96 86.7
Col-1008B-a1-NiOl-T21-146.4 0.03 40.7 0.15 12.69 0.21 0.23 0.05 100.5 86.7
Col-1008B-a1-NiOl-T1246.4 0.01 40.8 0.14 12.68 0.20 0.19 0.02 100.4 86.7
Col-1008B-a1-NiOl-T1346.2 0.02 40.8 0.14 12.64 0.27 0.22 0.03 100.2 86.7
Col-1008B-a1-NiOl-T21-146.4 0.01 40.8 0.16 12.74 0.20 0.19 0.03 100.5 86.7
Col-1008B-a1-NiOl-T1646.3 0.02 40.8 0.14 12.72 0.23 0.25 0.06 100.5 86.7
Col-1008B-a1-NiOl-T1346.1 0.01 40.7 0.15 12.68 0.16 0.23 0.05 100.1 86.6
Col-1008B-a1-NiOl-T1046.1 0.00 40.8 0.16 12.71 0.16 0.21 0.04 100.2 86.6
Col-1008B-a1-NiOl-T1846.2 0.01 40.8 0.14 12.75 0.15 0.18 0.05 100.3 86.6
Col-1008B-a1-NiOl-T1946.5 0.03 41.1 0.14 12.84 0.22 0.21 0.05 101 86.6
Col-1008B-a1-NiOl-test546.4 0.01 41.0 0.16 12.84 0.22 0.24 0.03 100.9 86.6
Col-1008B-a1-NiOl-T846.2 0.02 40.7 0.16 12.81 0.15 0.21 0.08 100.4 86.5
Col-1008B-a1-NiOl-T746.4 0.00 41.0 0.16 12.88 0.22 0.19 0.05 101 86.5
Col-1008B-a1-NiOl-test446.0 0.02 40.7 0.15 12.79 0.16 0.21 0.03 100.1 86.5
Col-1008B-a1-NiOl-T1246.3 0.02 40.9 0.15 12.86 0.23 0.19 0.03 100.7 86.5
Col-1008B-a1-NiOl-T21-246.2 0.01 40.7 0.15 12.85 0.25 0.18 0.04 100.4 86.5
Col-1008B-a1-NiOl-T1046.0 0.03 40.8 0.14 12.82 0.24 0.20 0.05 100.2 86.5
Col-1008B-a1-NiOl-T1046.0 0.01 40.9 0.14 12.83 0.25 0.18 0.05 100.4 86.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T2046.1 0.02 40.7 0.14 12.87 0.23 0.17 0.03 100.2 86.5
Col-1008B-a1-NiOl-T1546.1 0.01 40.8 0.14 12.89 0.24 0.21 0.04 100.4 86.4
Col-1008B-a1-NiOl-T846.1 0.18 40.8 0.21 12.91 0.16 0.16 0.24 100.8 86.4
Col-1008B-a1-NiOl-T21-146.5 0.03 40.8 0.15 13.07 0.19 0.17 0.03 100.9 86.4
Col-1008B-a1-NiOl-T1245.9 0.03 40.9 0.15 12.94 0.17 0.18 0.03 100.4 86.4
Col-1008B-a1-NiOl-T1546.0 0.02 40.7 0.15 12.96 0.23 0.20 0.03 100.3 86.3
Col-1008B-a1-NiOl-T1345.6 0.02 40.7 0.16 12.88 0.21 0.20 0.04 99.8 86.3
Col-1008B-a1-NiOl-T21-146.0 0.02 40.9 0.15 13.02 0.16 0.18 0.02 100.4 86.3
Col-1008B-a1-NiOl-T745.9 0.00 40.6 0.15 13.03 0.17 0.17 0.02 100 86.3
Col-1008B-a1-NiOl-T1146.0 0.02 40.9 0.15 13.11 0.07 0.18 0.04 100.5 86.2
Col-1008B-a1-NiOl-T1045.7 0.02 40.3 0.15 13.00 0.21 0.17 0.05 99.63 86.2
Col-1008B-a1-NiOl-T1546.1 0.02 40.9 0.15 13.14 0.16 0.17 0.04 100.7 86.2
Col-1008B-a1-NiOl-T1045.7 0.02 40.7 0.15 13.04 0.32 0.16 0.03 100.1 86.2
Col-1008B-a1-NiOl-T1146.0 0.02 40.9 0.15 13.11 0.19 0.17 0.02 100.6 86.2
Col-1008B-a1-NiOl-T1345.8 0.01 40.6 0.15 13.09 0.25 0.18 0.07 100.1 86.2
Col-1008B-a1-NiOl-T1146.0 0.02 40.9 0.14 13.16 0.16 0.21 0.04 100.7 86.2
Col-1008B-a1-NiOl-T1045.9 0.02 40.8 0.15 13.12 0.17 0.20 0.03 100.3 86.2
Col-1008B-a1-NiOl-T646.1 0.02 40.8 0.15 13.21 0.20 0.19 0.05 100.7 86.2
Col-1008B-a1-NiOl-T1446.1 0.01 41.1 0.16 13.24 0.21 0.14 0.01 101 86.1
Col-1008B-a1-NiOl-T1546.0 0.03 40.8 0.15 13.21 0.12 0.16 0.04 100.5 86.1
Col-1008B-a1-NiOl-T645.9 0.00 40.8 0.15 13.20 0.18 0.17 0.07 100.4 86.1
Col-1008B-a1-NiOl-T646.1 0.02 41.0 0.14 13.26 0.22 0.14 0.08 101 86.1
Col-1008B-a1-NiOl-T1945.9 0.01 40.9 0.15 13.22 0.28 0.17 0.08 100.7 86.1
Col-1008B-a1-NiOl-T1446.0 0.02 41.0 0.14 13.24 0.23 0.19 0.03 100.8 86.1
Col-1008B-a1-NiOl-T1445.8 0.02 40.9 0.14 13.20 0.25 0.16 0.03 100.5 86.1
Col-1008B-a1-NiOl-T1446.0 0.01 40.9 0.16 13.28 0.23 0.19 0.03 100.8 86.1
Col-1008B-a1-NiOl-T1245.9 0.01 40.8 0.15 13.31 0.17 0.16 0.02 100.6 86.0
Col-1008B-a1-NiOl-T1445.8 0.02 41.1 0.15 13.34 0.21 0.18 0.02 100.8 86.0
Col-1008B-a1-NiOl-T1745.7 0.02 40.5 0.15 13.32 0.20 0.16 0.03 100.1 86.0
Col-1008B-a1-NiOl-T21-145.9 0.01 40.6 0.16 13.37 0.18 0.18 0.05 100.5 86.0
Col-1008B-a1-NiOl-T1445.7 0.02 41.0 0.14 13.34 0.15 0.17 0.02 100.6 85.9
Col-1008B-a1-NiOl-T1145.8 0.02 40.8 0.15 13.38 0.18 0.16 0.05 100.5 85.9
Col-1008B-a1-NiOl-T1546.1 0.03 40.7 0.15 13.51 0.25 0.17 0.02 101 85.9
Col-1008B-a1-NiOl-T1345.3 0.00 40.6 0.14 13.29 0.19 0.18 0.03 99.79 85.9
Col-1008B-a1-NiOl-T1045.8 0.02 40.9 0.15 13.44 0.22 0.16 0.04 100.8 85.9
Col-1008B-a1-NiOl-T1345.6 0.02 40.5 0.15 13.41 0.20 0.20 0.04 100.1 85.9
Col-1008B-a1-NiOl-T21-245.9 0.01 40.9 0.16 13.49 0.27 0.15 0.02 100.9 85.8
Col-1008B-a1-NiOl-T1245.6 0.01 40.8 0.14 13.43 0.22 0.17 0.05 100.4 85.8
Col-1008B-a1-NiOl-T21-145.6 0.02 40.7 0.15 13.44 0.18 0.17 0.02 100.3 85.8
Col-1008B-a1-NiOl-T1445.8 0.01 41.1 0.16 13.51 0.22 0.16 0.04 100.9 85.8
Col-1008B-a1-NiOl-T21-145.7 0.00 40.7 0.15 13.55 0.17 0.17 0.06 100.6 85.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T2045.7 0.00 40.6 0.16 13.55 0.23 0.15 0.04 100.5 85.7
Col-1008B-a1-NiOl-T1445.5 0.02 40.9 0.15 13.48 0.25 0.15 0.02 100.4 85.7
Col-1008B-a1-NiOl-T845.4 0.02 40.5 0.15 13.49 0.18 0.17 0.03 100 85.7
Col-1008B-a1-NiOl-T21-145.7 0.00 40.7 0.15 13.57 0.19 0.17 0.04 100.5 85.7
Col-1008B-a1-NiOl-T145.9 0.01 40.7 0.16 13.63 0.24 0.15 0.05 100.8 85.7
Col-1008B-a1-NiOl-T1545.6 0.02 40.6 0.15 13.58 0.25 0.14 0.04 100.4 85.7
Col-1008B-a1-NiOl-T1446.0 0.01 40.1 0.16 13.69 0.25 0.16 0.04 100.4 85.7
Col-1008B-a1-NiOl-T1045.4 0.01 40.7 0.16 13.52 0.20 0.13 0.03 100.1 85.7
Col-1008B-a1-NiOl-T745.4 0.03 40.6 0.17 13.56 0.20 0.17 0.02 100.2 85.7
Col-1008B-a1-NiOl-T245.7 0.02 40.9 0.15 13.62 0.21 0.14 0.05 100.7 85.7
Col-1008B-a1-NiOl-T1245.3 0.03 40.9 0.16 13.53 0.20 0.17 0.02 100.2 85.7
Col-1008B-a1-NiOl-T145.5 0.01 40.7 0.15 13.60 0.21 0.15 0.04 100.4 85.6
Col-1008B-a1-NiOl-T1345.5 0.01 40.7 0.15 13.60 0.19 0.17 0.01 100.3 85.6
Col-1008B-a1-NiOl-T645.7 0.01 40.8 0.15 13.69 0.22 0.17 0.04 100.8 85.6
Col-1008B-a1-NiOl-T145.8 0.01 40.7 0.15 13.70 0.16 0.16 0.05 100.6 85.6
Col-1008B-a1-NiOl-T1145.6 0.02 40.8 0.14 13.68 0.18 0.12 0.03 100.6 85.6
Col-1008B-a1-NiOl-T1145.5 0.02 41.0 0.16 13.67 0.19 0.14 0.04 100.8 85.6
Col-1008B-a1-NiOl-T145.8 0.02 40.8 0.14 13.76 0.21 0.16 0.03 100.9 85.6
Col-1008B-a1-NiOl-T1145.7 0.02 40.9 0.15 13.73 0.13 0.16 0.02 100.8 85.6
Col-1008B-a1-NiOl-T1545.4 0.02 40.6 0.16 13.65 0.23 0.12 0.05 100.3 85.6
Col-1008B-a1-NiOl-T1345.0 0.01 40.4 0.15 13.51 0.24 0.17 0.05 99.49 85.6
Col-1008B-a1-NiOl-T1445.4 0.03 41.0 0.16 13.67 0.19 0.16 0.03 100.7 85.6
Col-1008B-a1-NiOl-test845.5 0.01 40.8 0.16 13.71 0.23 0.17 0.07 100.7 85.5
Col-1008B-a1-NiOl-T1145.6 0.01 40.7 0.16 13.78 0.25 0.16 0.04 100.7 85.5
Col-1008B-a1-NiOl-T845.4 -0.02 40.5 0.16 13.73 0.22 0.16 0.03 100.2 85.5
Col-1008B-a1-NiOl-T21-145.6 0.01 40.6 0.15 13.80 0.22 0.17 0.03 100.6 85.5
Col-1008B-a1-NiOl-T1745.1 0.01 40.5 0.15 13.69 0.18 0.17 0.02 99.86 85.5
Col-1008B-a1-NiOl-T545.5 0.01 40.8 0.16 13.83 0.16 0.13 0.03 100.6 85.4
Col-1008B-a1-NiOl-T545.7 0.01 40.8 0.15 13.90 0.23 0.13 0.03 101 85.4
Col-1008B-a1-NiOl-T345.3 0.03 40.6 0.16 13.80 0.20 0.13 0.04 100.3 85.4
Col-1008B-a1-NiOl-T1945.3 0.02 40.6 0.15 13.83 0.19 0.15 0.03 100.3 85.4
Col-1008B-a1-NiOl-T1145.6 0.03 40.9 0.16 13.91 0.17 0.16 0.01 101 85.4
Col-1008B-a1-NiOl-T845.4 0.01 40.8 0.16 13.86 0.24 0.13 0.03 100.6 85.4
Col-1008B-a1-NiOl-T645.3 0.01 40.7 0.17 13.82 0.22 0.15 0.03 100.3 85.4
Col-1008B-a1-NiOl-T1945.5 0.01 40.9 0.16 13.89 0.26 0.14 0.04 100.9 85.4
Col-1008B-a1-NiOl-T1345.1 0.00 40.4 0.16 13.80 0.17 0.14 0.03 99.85 85.4
Col-1008B-a1-NiOl-T1145.6 0.02 40.8 0.15 13.94 0.22 0.11 0.03 100.8 85.4
Col-1008B-a1-NiOl-T1545.5 0.01 40.5 0.15 13.93 0.16 0.16 0.04 100.4 85.4
Col-1008B-a1-NiOl-T245.4 0.01 41.0 0.16 13.89 0.18 0.11 0.04 100.8 85.4
Col-1008B-a1-NiOl-T245.0 0.00 40.2 0.16 13.77 0.18 0.16 0.03 99.5 85.3
Col-1008B-a1-NiOl-T1145.2 0.00 40.7 0.16 13.90 0.23 0.12 0.01 100.4 85.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T545.5 0.02 40.8 0.17 13.99 0.19 0.13 0.04 100.8 85.3
Col-1008B-a1-NiOl-T545.4 0.02 41.0 0.17 13.98 0.17 0.12 0.01 100.9 85.3
Col-1008B-a1-NiOl-T345.2 0.01 40.5 0.17 13.90 0.16 0.17 0.07 100.1 85.3
Col-1008B-a1-NiOl-T2045.4 0.03 40.6 0.15 13.97 0.23 0.16 0.04 100.5 85.3
Col-1008B-a1-NiOl-T845.3 0.00 40.4 0.17 13.93 0.15 0.13 0.01 100.1 85.3
Col-1008B-a1-NiOl-T545.2 0.01 40.9 0.18 13.94 0.23 0.14 0.05 100.6 85.3
Col-1008B-a1-NiOl-T145.4 0.01 40.6 0.16 14.01 0.25 0.15 0.05 100.6 85.2
Col-1008B-a1-NiOl-T1445.3 0.02 40.8 0.15 13.98 0.27 0.14 0.02 100.7 85.2
Col-1008B-a1-NiOl-T245.3 0.01 40.7 0.16 14.00 0.23 0.14 0.02 100.6 85.2
Col-1008B-a1-NiOl-T1945.0 0.21 40.5 0.19 13.90 0.18 0.15 0.27 100.4 85.2
Col-1008B-a1-NiOl-T545.5 0.01 40.9 0.16 14.05 0.20 0.13 0.02 101 85.2
Col-1008B-a1-NiOl-T1145.1 0.00 40.8 0.17 13.95 0.27 0.13 0.04 100.5 85.2
Col-1008B-a1-NiOl-T545.5 0.02 40.7 0.16 14.05 0.20 0.15 0.03 100.7 85.2
Col-1008B-a1-NiOl-T645.5 0.02 40.6 0.15 14.07 0.16 0.13 0.02 100.6 85.2
Col-1008B-a1-NiOl-T1345.0 -0.01 40.7 0.16 13.96 0.24 0.13 0.03 100.2 85.2
Col-1008B-a1-NiOl-T1445.1 0.02 41.1 0.15 14.04 0.21 0.15 0.03 100.9 85.1
Col-1008B-a1-NiOl-T1044.9 0.03 41.1 0.16 13.97 0.12 0.09 0.00 100.4 85.1
Col-1008B-a1-NiOl-T1545.1 0.01 40.5 0.16 14.05 0.15 0.14 0.03 100.2 85.1
Col-1008B-a1-NiOl-T145.3 0.02 40.8 0.16 14.12 0.22 0.11 0.03 100.7 85.1
Col-1008B-a1-NiOl-T545.5 0.01 40.8 0.16 14.18 0.22 0.14 0.05 101 85.1
Col-1008B-a1-NiOl-T1545.2 0.02 40.7 0.15 14.09 0.23 0.12 0.02 100.5 85.1
Col-1008B-a1-NiOl-T345.1 0.01 40.6 0.17 14.10 0.28 0.14 0.01 100.4 85.1
Col-1008B-a1-NiOl-T545.2 0.01 40.7 0.20 14.15 0.18 0.10 0.03 100.5 85.1
Col-1008B-a1-NiOl-T1145.2 0.00 40.5 0.19 14.19 0.20 0.12 0.05 100.5 85.0
Col-1008B-a1-NiOl-T145.4 0.01 40.6 0.18 14.26 0.28 0.09 0.01 100.9 85.0
Col-1008B-a1-NiOl-T1445.1 0.01 40.9 0.14 14.17 0.23 0.14 0.03 100.7 85.0
Col-1008B-a1-NiOl-T1445.4 0.01 40.8 0.15 14.24 0.15 0.15 0.02 100.9 85.0
Col-1008B-a1-NiOl-T645.0 0.01 40.5 0.16 14.12 0.23 0.12 0.02 100.2 85.0
Col-1008B-a1-NiOl-T245.3 0.01 40.6 0.18 14.24 0.23 0.08 0.03 100.7 85.0
Col-1008B-a1-NiOl-T1445.1 0.00 40.7 0.15 14.26 0.22 0.13 0.00 100.6 84.9
Col-1008B-a1-NiOl-T1544.9 -0.01 40.4 0.16 14.21 0.23 0.12 0.04 100 84.9
Col-1008B-a1-NiOl-T1044.9 0.01 40.7 0.19 14.24 0.22 0.11 0.00 100.4 84.9
Col-1008B-a1-NiOl-T1445.2 0.00 40.8 0.15 14.34 0.30 0.11 0.01 101 84.9
Col-1008B-a1-NiOl-T344.9 0.00 40.1 0.18 14.23 0.25 0.14 0.01 99.77 84.9
Col-1008B-a1-NiOl-T2044.9 -0.01 40.6 0.17 14.24 0.20 0.13 0.01 100.2 84.9
Col-1008B-a1-NiOl-test345.0 0.00 41.1 0.16 14.29 0.22 0.09 0.03 100.9 84.9
Col-1008B-a1-NiOl-T244.9 0.01 40.4 0.16 14.26 0.26 0.11 0.04 100.2 84.9
Col-1008B-a1-NiOl-T245.2 0.02 40.6 0.18 14.35 0.27 0.08 0.00 100.7 84.9
Col-1008B-a1-NiOl-T1444.9 0.00 40.5 0.16 14.28 0.24 0.09 0.02 100.2 84.9
Col-1008B-a1-NiOl-T1444.7 0.02 40.4 0.16 14.23 0.20 0.12 0.02 99.87 84.9
Col-1008B-a1-NiOl-T1344.8 0.01 40.6 0.18 14.34 0.24 0.10 0.05 100.3 84.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T1945.0 0.01 40.8 0.17 14.47 0.21 0.10 0.03 100.8 84.7
Col-1008B-a1-NiOl-T745.1 0.03 40.5 0.17 14.53 0.26 0.11 0.01 100.7 84.7
Col-1008B-a1-NiOl-T144.9 0.01 40.7 0.18 14.46 0.23 0.10 0.06 100.6 84.7
Col-1008B-a1-NiOl-T545.2 0.01 40.7 0.18 14.57 0.16 0.10 0.02 101 84.7
Col-1008B-a1-NiOl-T1445.0 0.02 40.8 0.15 14.50 0.22 0.13 0.03 100.8 84.7
Col-1008B-a1-NiOl-T345.0 0.01 40.6 0.17 14.55 0.24 0.13 0.03 100.7 84.7
Col-1008B-a1-NiOl-T944.6 0.02 40.8 0.17 14.44 0.19 0.09 0.03 100.3 84.6
Col-1008B-a1-NiOl-T544.9 0.01 40.9 0.19 14.55 0.25 0.07 0.03 100.9 84.6
Col-1008B-a1-NiOl-T244.9 0.01 40.7 0.20 14.56 0.22 0.11 0.04 100.8 84.6
Col-1008B-a1-NiOl-T2044.6 0.01 40.5 0.18 14.48 0.12 0.10 0.01 100 84.6
Col-1008B-a1-NiOl-T2044.6 0.01 40.5 0.19 14.51 0.23 0.09 0.03 100.1 84.6
Col-1008B-a1-NiOl-T1445.0 0.03 40.7 0.17 14.65 0.18 0.10 0.04 100.9 84.6
Col-1008B-a1-NiOl-T344.8 0.01 40.5 0.18 14.61 0.21 0.13 -0.01 100.4 84.5
Col-1008B-a1-NiOl-T1144.7 0.02 40.7 0.19 14.59 0.34 0.09 -0.01 100.6 84.5
Col-1008B-a1-NiOl-T845.1 0.01 40.5 0.20 14.73 0.17 0.12 0.01 100.8 84.5
Col-1008B-a1-NiOl-T344.6 0.00 40.4 0.19 14.62 0.23 0.09 0.00 100.1 84.5
Col-1008B-a1-NiOl-T1544.6 0.02 40.3 0.18 14.65 0.17 0.10 0.04 100.1 84.4
Col-1008B-a1-NiOl-T1444.8 0.01 40.4 0.20 14.74 0.25 0.08 0.03 100.6 84.4
Col-1008B-a1-NiOl-T944.5 0.01 40.3 0.20 14.64 0.20 0.07 0.03 99.94 84.4
Col-1008B-a1-NiOl-T944.7 0.02 40.4 0.18 14.71 0.22 0.09 0.02 100.3 84.4
Col-1008B-a1-NiOl-T244.7 0.00 40.6 0.19 14.73 0.23 0.09 0.01 100.5 84.4
Col-1008B-a1-NiOl-T944.6 0.02 40.6 0.19 14.72 0.22 0.06 0.01 100.5 84.4
Col-1008B-a1-NiOl-T944.7 0.01 40.7 0.18 14.77 0.24 0.10 -0.01 100.7 84.4
Col-1008B-a1-NiOl-T144.7 -0.01 40.8 0.18 14.83 0.27 0.10 0.03 100.9 84.3
Col-1008B-a1-NiOl-T244.7 0.02 40.7 0.20 14.85 0.21 0.12 0.04 100.9 84.3
Col-1008B-a1-NiOl-T944.5 0.02 40.5 0.19 14.83 0.31 0.11 0.02 100.5 84.2
Col-1008B-a1-NiOl-T944.6 0.01 40.5 0.20 14.89 0.32 0.07 0.01 100.6 84.2
Col-1008B-a1-NiOl-T244.6 0.00 40.6 0.20 14.92 0.28 0.09 0.03 100.7 84.2
Col-1008B-a1-NiOl-T944.8 0.03 40.5 0.20 14.98 0.29 0.09 0.02 100.9 84.2
Col-1008B-a1-NiOl-T944.5 0.03 40.4 0.19 14.92 0.25 0.10 0.02 100.4 84.2
Col-1008B-a1-NiOl-T944.6 0.01 40.5 0.17 15.12 0.24 0.06 0.04 100.8 84.0
Col-1008B-a1-NiOl-T944.5 0.01 40.5 0.21 15.09 0.22 0.07 0.04 100.7 84.0
Col-1008B-a1-NiOl-T1444.3 0.00 40.6 0.21 15.02 0.27 0.07 0.02 100.5 84.0
Col-1008B-a1-NiOl-T944.3 0.02 40.5 0.21 15.06 0.20 0.08 0.01 100.4 84.0
Col-1008B-a1-NiOl-T944.4 0.01 40.5 0.21 15.14 0.24 0.09 0.02 100.6 83.9
Col-1008B-a1-NiOl-T244.3 0.01 40.4 0.22 15.22 0.22 0.06 0.02 100.5 83.8
Col-1008B-a1-NiOl-T944.3 0.00 40.6 0.20 15.35 0.18 0.06 0.02 100.6 83.7
Col-1008B-a1-NiOl-T444.1 0.02 40.4 0.21 15.30 0.19 0.07 -0.01 100.3 83.7
Col-1008B-a1-NiOl-T343.9 0.01 40.3 0.21 15.44 0.23 0.09 0.01 100.1 83.5
Col-1008B-a1-NiOl-T943.8 0.02 40.3 0.21 16.00 0.20 0.07 0.01 100.6 83.0
Col-1008B-a1-NiOl-T443.5 0.01 40.6 0.20 16.12 0.28 0.13 0.05 100.9 82.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1008B-a1-NiOl-T443.2 0.00 40.1 0.23 16.05 0.23 0.07 0.02 100 82.8
Col-1008B-a1-NiOl-T443.7 0.01 40.3 0.18 16.21 0.29 0.11 0.01 100.7 82.8
Col-1008B-a1-NiOl-T443.4 0.01 40.5 0.15 16.21 0.22 0.10 0.04 100.7 82.7
Col-1008B-a1-NiOl-T443.0 0.03 40.2 0.21 16.70 0.34 0.06 0.02 100.5 82.1
Col-1008B-a1-NiOl-T442.5 0.16 40.3 0.24 16.55 0.30 0.08 0.01 100.1 82.1
Col-1008B-a1-NiOl-T443.1 0.01 40.4 0.16 16.83 0.30 0.10 0.03 100.9 82.0
Col-1008B-a1-NiOl-T1642.8 0.00 40.2 0.19 16.99 0.27 0.08 0.03 100.5 81.8
Col-1008B-a1-NiOl-T442.8 0.00 40.3 0.17 17.04 0.36 0.09 0.01 100.8 81.8
Col-1008B-a1-NiOl-T442.9 0.02 40.1 0.14 17.13 0.26 0.06 0.01 100.7 81.7
Col-1008B-a1-NiOl-T942.6 0.01 40.1 0.24 17.05 0.26 0.06 0.02 100.4 81.7
Col-1008B-a1-NiOl-T442.4 0.02 40.3 0.23 17.23 0.32 0.04 0.00 100.5 81.4

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T7MgHunt150.7 0.03 42.0 0.15 6.49 0.16 0.55 0.09 100.2 93.3
Col-1013-a-NiOl-T750.7 0.02 41.9 0.15 6.63 0.12 0.59 0.07 100.3 93.2
Col-1013-a-NiOl-T750.7 0.02 41.8 0.15 6.71 0.07 0.57 0.10 100.2 93.1
Col-1013-a-NiOl-T750.7 0.02 42.0 0.15 6.74 0.12 0.58 0.10 100.4 93.1
Col-1013-a-NiOl-T550.5 0.01 41.5 0.13 6.72 0.08 0.63 0.09 99.6 93.1
Col-1013-a-NiOl-T7MgHunt150.6 0.02 42.0 0.16 6.74 0.09 0.57 0.08 100.3 93.0
Col-1013-a-NiOl-T12MgHunt50.3 0.02 41.7 0.15 6.78 0.09 0.59 0.06 99.7 93.0
Col-1013-a-NiOl-T7MgHunt150.6 0.02 41.8 0.15 6.84 0.05 0.58 0.09 100.2 93.0
Col-1013-a-NiOl-T7MgHunt150.6 0.02 42.1 0.15 6.86 0.05 0.56 0.10 100.5 92.9
Col-1013-a-NiOl-T750.6 0.01 41.9 0.15 6.87 0.09 0.59 0.06 100.4 92.9
Col-1013-a-NiOl-T1250.8 0.01 41.8 0.15 6.91 0.13 0.51 0.25 100.6 92.9
Col-1013-a-NiOl-T12MgHunt50.2 0.02 41.8 0.16 6.85 0.10 0.58 0.08 99.8 92.9
Col-1013-a-NiOl-T750.6 0.01 42.0 0.15 6.90 0.09 0.63 0.08 100.4 92.9
Col-1013-a-NiOl-T7MgHunt150.5 0.04 41.9 0.13 6.91 0.03 0.63 0.06 100.2 92.9
Col-1013-a-NiOl-T1250.5 0.02 42.0 0.16 6.94 0.10 0.58 0.06 100.4 92.8
Col-1013-a-NiOl-T7MgHunt150.4 0.00 42.0 0.15 6.93 0.13 0.61 0.08 100.3 92.8
Col-1013-a-NiOl-T750.6 0.03 41.8 0.14 6.97 0.10 0.60 0.07 100.3 92.8
Col-1013-a-NiOl-T7MgHunt250.3 0.03 41.8 0.14 6.93 0.10 0.66 0.08 100.1 92.8
Col-1013-a-NiOl-T750.6 0.02 42.0 0.15 6.98 0.12 0.65 0.05 100.5 92.8
Col-1013-a-NiOl-T750.5 0.02 41.7 0.14 6.99 0.09 0.62 0.07 100.2 92.8
Col-1013-a-NiOl-T12MgHunt50.2 0.03 41.7 0.16 6.96 0.14 0.57 0.07 99.8 92.8
Col-1013-a-NiOl-T12MgHunt50.2 0.03 41.7 0.17 6.98 0.07 0.57 0.09 99.8 92.8
Col-1013-a-NiOl-T1250.4 0.02 41.9 0.15 7.05 0.10 0.55 0.07 100.2 92.7
Col-1013-a-NiOl-T7MgHunt150.5 0.01 41.8 0.14 7.07 0.08 0.67 0.08 100.3 92.7
Col-1013-a-NiOl-T12MgHunt50.2 0.00 41.8 0.17 7.05 0.16 0.54 0.05 100.0 92.7
Col-1013-a-NiOl-T750.3 0.02 41.8 0.15 7.08 0.12 0.59 0.10 100.2 92.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T7MgHunt250.8 0.03 42.0 0.12 7.18 0.06 0.64 0.07 100.9 92.7
Col-1013-a-NiOl-T1250.1 0.02 41.9 0.17 7.10 0.07 0.54 0.06 100.0 92.6
Col-1013-a-NiOl-T12MgHunt50.1 0.02 41.6 0.16 7.14 0.08 0.55 0.06 99.6 92.6
Col-1013-a-NiOl-T1250.4 0.03 41.8 0.16 7.19 0.06 0.56 0.06 100.3 92.6
Col-1013-a-NiOl-T750.5 0.02 41.8 0.15 7.21 0.11 0.61 0.06 100.4 92.6
Col-1013-a-NiOl-T7MgHunt250.5 0.02 41.8 0.12 7.21 0.12 0.68 0.09 100.5 92.6
Col-1013-a-NiOl-T5MgHunt50.0 0.03 41.4 0.14 7.15 0.09 0.57 0.07 99.4 92.6
Col-1013-a-NiOl-T1250.6 0.02 42.0 0.16 7.24 0.10 0.54 0.09 100.7 92.6
Col-1013-a-NiOl-T7MgHunt250.6 0.01 42.0 0.13 7.24 0.14 0.64 0.05 100.8 92.6
Col-1013-a-NiOl-T1250.0 0.02 42.1 0.16 7.18 0.13 0.55 0.08 100.2 92.5
Col-1013-a-NiOl-T550.1 0.02 41.6 0.15 7.21 0.12 0.59 0.09 99.8 92.5
Col-1013-a-NiOl-T5MgHunt50.1 0.01 41.7 0.15 7.21 0.12 0.60 0.07 99.9 92.5
Col-1013-a-NiOl-T750.3 0.01 41.6 0.13 7.24 0.08 0.66 0.05 100.1 92.5
Col-1013-a-NiOl-T1250.4 0.03 41.8 0.16 7.27 0.10 0.55 0.08 100.4 92.5
Col-1013-a-NiOl-T7MgHunt250.4 0.02 41.8 0.13 7.30 0.14 0.63 0.08 100.5 92.5
Col-1013-a-NiOl-T12MgHunt50.0 0.00 41.6 0.16 7.25 0.06 0.54 0.08 99.6 92.5
Col-1013-a-NiOl-T7MgHunt150.1 0.01 41.6 0.12 7.28 0.06 0.66 0.06 99.9 92.5
Col-1013-a-NiOl-T550.3 0.01 41.5 0.14 7.33 0.13 0.59 0.10 100.1 92.4
Col-1013-a-NiOl-T5MgHunt50.0 0.02 41.4 0.14 7.29 0.07 0.56 0.13 99.6 92.4
Col-1013-a-NiOl-T750.5 0.04 42.0 0.15 7.38 0.08 0.65 0.05 100.9 92.4
Col-1013-a-NiOl-T550.2 0.01 41.6 0.14 7.33 0.13 0.57 0.07 100.0 92.4
Col-1013-a-NiOl-T550.0 0.01 41.5 0.13 7.31 0.15 0.63 0.06 99.9 92.4
Col-1013-a-NiOl-T5MgHunt50.0 0.02 41.5 0.15 7.32 0.12 0.59 0.09 99.8 92.4
Col-1013-a-NiOl-T5MgHunt50.1 0.04 41.6 0.14 7.33 0.10 0.60 0.08 100.0 92.4
Col-1013-a-NiOl-T750.1 0.01 41.8 0.13 7.36 0.09 0.63 0.10 100.2 92.4
Col-1013-a-NiOl-T5MgHunt50.3 0.01 41.6 0.13 7.39 0.09 0.58 0.08 100.2 92.4
Col-1013-a-NiOl-T550.1 0.02 41.6 0.13 7.38 0.13 0.59 0.08 100.1 92.4
Col-1013-a-NiOl-T5MgHunt50.1 0.00 41.5 0.13 7.38 0.11 0.58 0.09 99.9 92.4
Col-1013-a-NiOl-T5MgHunt50.1 0.01 41.5 0.14 7.41 0.13 0.58 0.06 99.9 92.3
Col-1013-a-NiOl-T5MgHunt50.1 -0.01 41.4 0.13 7.42 0.10 0.57 0.08 99.8 92.3
Col-1013-a-NiOl-T5MgHunt50.2 0.02 41.6 0.14 7.45 0.06 0.60 0.13 100.2 92.3
Col-1013-a-NiOl-T5MgHunt50.2 0.01 41.4 0.13 7.46 0.09 0.55 0.05 99.9 92.3
Col-1013-a-NiOl-T12MgHunt50.0 0.02 41.7 0.15 7.44 0.08 0.53 0.05 99.9 92.3
Col-1013-a-NiOl-T550.1 0.02 41.4 0.14 7.47 0.11 0.58 0.07 99.8 92.3
Col-1013-a-NiOl-T750.1 0.01 41.9 0.13 7.49 0.15 0.57 0.06 100.4 92.3
Col-1013-a-NiOl-T7MgHunt250.0 0.02 41.9 0.15 7.48 0.08 0.64 0.14 100.4 92.3
Col-1013-a-NiOl-T5MgHunt50.3 0.02 41.6 0.13 7.53 0.14 0.61 0.08 100.3 92.3
Col-1013-a-NiOl-T7MgHunt250.0 0.03 42.0 0.18 7.49 0.09 0.55 0.17 100.5 92.2
Col-1013-a-NiOl-T750.4 0.02 41.9 0.12 7.56 0.15 0.65 0.09 100.9 92.2
Col-1013-a-NiOl-T550.0 0.01 41.4 0.14 7.50 0.09 0.60 0.08 99.8 92.2
Col-1013-a-NiOl-T1150.4 0.01 42.0 0.17 7.57 0.13 0.53 0.19 101.0 92.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T550.1 0.02 41.2 0.13 7.53 0.07 0.60 0.07 99.7 92.2
Col-1013-a-NiOl-T7MgHunt250.1 0.03 41.8 0.11 7.54 0.11 0.65 0.09 100.4 92.2
Col-1013-a-NiOl-T7MgHunt150.1 0.02 41.6 0.13 7.67 0.08 0.62 0.07 100.2 92.1
Col-1013-a-NiOl-T550.0 0.01 41.7 0.12 7.70 0.13 0.56 0.20 100.4 92.0
Col-1013-a-NiOl-T1250.0 0.02 41.9 0.14 7.75 0.08 0.50 0.08 100.5 92.0
Col-1013-a-NiOl-T950.1 0.00 41.8 0.13 7.77 0.09 0.67 0.06 100.5 92.0
Col-1013-a-NiOl-T749.7 0.01 41.6 0.15 7.73 0.13 0.63 0.08 100.0 92.0
Col-1013-a-NiOl-T549.9 0.02 41.3 0.14 7.76 0.07 0.62 0.04 99.9 92.0
Col-1013-a-NiOl-T550.0 0.00 41.4 0.12 7.79 0.07 0.63 0.07 100.1 92.0
Col-1013-a-NiOl-T749.9 0.01 41.8 0.12 7.78 0.09 0.64 0.08 100.5 92.0
Col-1013-a-NiOl-T7MgHunt249.8 0.01 41.8 0.16 7.78 0.09 0.56 0.06 100.3 91.9
Col-1013-a-NiOl-T749.7 0.02 41.6 0.13 7.79 0.08 0.61 0.05 100.0 91.9
Col-1013-a-NiOl-T749.8 0.01 41.7 0.12 7.86 0.13 0.59 0.06 100.3 91.9
Col-1013-a-NiOl-T550.0 0.01 41.5 0.12 7.89 0.04 0.55 0.09 100.2 91.9
Col-1013-a-NiOl-T7MgHunt149.6 0.02 41.8 0.14 7.84 0.14 0.61 0.07 100.3 91.9
Col-1013-a-NiOl-T949.8 0.02 41.8 0.12 7.88 0.14 0.67 0.05 100.5 91.8
Col-1013-a-NiOl-T850.0 0.03 41.8 0.13 7.92 0.12 0.55 0.07 100.7 91.8
Col-1013-a-NiOl-T7MgHunt149.9 -0.01 41.9 0.12 7.93 0.11 0.62 0.04 100.6 91.8
Col-1013-a-NiOl-T849.7 0.01 42.0 0.14 7.91 0.11 0.55 0.07 100.6 91.8
Col-1013-a-NiOl-T849.6 0.01 41.7 0.16 7.91 0.14 0.50 0.06 100.0 91.8
Col-1013-a-NiOl-T949.5 0.01 41.6 0.11 7.90 0.09 0.63 0.08 99.9 91.8
Col-1013-a-NiOl-T1150.1 0.02 41.9 0.15 8.04 0.13 0.50 0.09 100.9 91.7
Col-1013-a-NiOl-T850.0 0.01 41.8 0.16 8.04 0.14 0.51 0.07 100.7 91.7
Col-1013-a-NiOl-T549.7 0.02 41.5 0.13 8.02 0.14 0.57 0.08 100.2 91.7
Col-1013-a-NiOl-T2149.9 0.03 41.9 0.15 8.06 0.09 0.53 0.06 100.7 91.7
Col-1013-a-NiOl-T849.7 0.00 41.6 0.15 8.03 0.13 0.47 0.07 100.1 91.7
Col-1013-a-NiOl-T1149.9 0.01 42.0 0.15 8.07 0.12 0.49 0.13 100.8 91.7
Col-1013-a-NiOl-T849.8 0.02 41.5 0.14 8.07 0.13 0.56 0.05 100.3 91.7
Col-1013-a-NiOl-T2150.0 0.03 41.8 0.14 8.11 0.11 0.53 0.08 100.8 91.7
Col-1013-a-NiOl-T749.4 0.01 41.5 0.13 8.01 0.10 0.57 0.09 99.8 91.7
Col-1013-a-NiOl-T949.5 -0.01 41.7 0.14 8.04 0.09 0.59 0.05 100.1 91.7
Col-1013-a-NiOl-T849.8 0.01 41.8 0.14 8.10 0.10 0.54 0.07 100.5 91.6
Col-1013-a-NiOl-T849.9 0.02 41.8 0.13 8.17 0.15 0.56 0.08 100.8 91.6
Col-1013-a-NiOl-T1448.8 0.01 41.3 0.14 8.01 0.09 0.58 0.17 99.1 91.6
Col-1013-a-NiOl-T849.9 0.01 42.0 0.13 8.18 0.02 0.57 0.04 100.8 91.6
Col-1013-a-NiOl-T949.5 0.02 41.5 0.13 8.14 0.16 0.62 0.04 100.1 91.6
Col-1013-a-NiOl-T749.6 0.00 41.8 0.13 8.17 0.17 0.61 0.08 100.5 91.5
Col-1013-a-NiOl-T449.5 0.01 41.6 0.14 8.18 0.08 0.61 0.09 100.3 91.5
Col-1013-a-NiOl-T849.8 0.01 41.7 0.13 8.23 0.14 0.57 0.07 100.7 91.5
Col-1013-a-NiOl-T1149.8 0.01 42.1 0.15 8.25 0.10 0.49 0.06 100.9 91.5
Col-1013-a-NiOl-T849.7 0.01 41.4 0.13 8.24 0.13 0.54 0.06 100.2 91.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T2149.7 0.03 41.9 0.13 8.31 0.11 0.54 0.05 100.7 91.4
Col-1013-a-NiOl-T1149.3 0.00 41.9 0.15 8.26 0.10 0.45 0.07 100.2 91.4
Col-1013-a-NiOl-T449.4 0.01 41.8 0.13 8.28 0.08 0.54 0.06 100.3 91.4
Col-1013-a-NiOl-T1149.6 0.01 41.8 0.14 8.34 0.10 0.50 0.07 100.6 91.4
Col-1013-a-NiOl-T1448.8 0.01 41.3 0.12 8.22 0.08 0.63 0.08 99.2 91.4
Col-1013-a-NiOl-T949.6 0.03 41.7 0.12 8.36 0.15 0.59 0.04 100.6 91.4
Col-1013-a-NiOl-T749.7 0.01 41.7 0.14 8.40 0.16 0.57 0.07 100.8 91.3
Col-1013-a-NiOl-T1448.9 0.02 41.2 0.14 8.28 0.08 0.57 0.11 99.2 91.3
Col-1013-a-NiOl-T449.4 0.03 41.5 0.13 8.38 0.11 0.60 0.04 100.1 91.3
Col-1013-a-NiOl-T1149.7 0.02 42.1 0.15 8.44 0.12 0.45 0.06 101.0 91.3
Col-1013-a-NiOl-T849.6 0.01 41.6 0.14 8.42 0.09 0.59 0.09 100.5 91.3
Col-1013-a-NiOl-T1448.7 0.02 41.4 0.14 8.28 0.12 0.59 0.07 99.4 91.3
Col-1013-a-NiOl-T1448.8 0.01 41.5 0.13 8.30 0.08 0.58 0.06 99.4 91.3
Col-1013-a-NiOl-T2049.6 0.01 41.4 0.13 8.44 0.15 0.57 0.05 100.4 91.3
Col-1013-a-NiOl-T1448.7 0.03 41.1 0.13 8.33 0.10 0.56 0.06 99.0 91.2
Col-1013-a-NiOl-T1949.8 0.00 41.8 0.13 8.52 0.15 0.55 0.04 100.9 91.2
Col-1013-a-NiOl-T849.5 0.01 41.6 0.14 8.48 0.15 0.55 0.07 100.5 91.2
Col-1013-a-NiOl-T849.7 0.01 41.6 0.14 8.53 0.15 0.54 0.03 100.7 91.2
Col-1013-a-NiOl-T2149.6 0.02 41.8 0.14 8.51 0.13 0.47 0.03 100.7 91.2
Col-1013-a-NiOl-T449.4 0.01 41.6 0.13 8.49 0.06 0.56 0.06 100.2 91.2
Col-1013-a-NiOl-T249.5 0.02 41.8 0.14 8.52 0.13 0.53 0.12 100.8 91.2
Col-1013-a-NiOl-T949.3 0.02 41.7 0.13 8.49 0.11 0.55 0.07 100.4 91.2
Col-1013-a-NiOl-T1449.0 0.01 41.6 0.12 8.44 0.15 0.53 0.06 99.9 91.2
Col-1013-a-NiOl-T1448.7 0.01 41.4 0.13 8.40 0.14 0.58 0.10 99.5 91.2
Col-1013-a-NiOl-T2049.4 0.01 41.5 0.13 8.51 0.08 0.56 0.05 100.2 91.2
Col-1013-a-NiOl-T1448.9 0.02 41.2 0.13 8.43 0.10 0.56 0.07 99.4 91.2
Col-1013-a-NiOl-T1149.6 0.01 41.9 0.15 8.57 0.10 0.46 0.06 100.9 91.2
Col-1013-a-NiOl-T749.3 0.03 41.6 0.14 8.54 0.12 0.54 0.08 100.4 91.2
Col-1013-a-NiOl-T249.2 0.01 41.7 0.13 8.52 0.15 0.55 0.10 100.4 91.2
Col-1013-a-NiOl-T1949.5 0.01 41.8 0.13 8.58 0.15 0.53 0.06 100.8 91.1
Col-1013-a-NiOl-T849.2 0.02 41.5 0.13 8.53 0.12 0.52 0.04 100.1 91.1
Col-1013-a-NiOl-T449.1 0.00 41.6 0.14 8.53 0.15 0.54 0.05 100.2 91.1
Col-1013-a-NiOl-T2049.3 0.01 41.6 0.13 8.57 0.14 0.53 0.04 100.4 91.1
Col-1013-a-NiOl-T2149.5 0.02 41.7 0.16 8.60 0.18 0.47 0.03 100.7 91.1
Col-1013-a-NiOl-T1448.8 0.00 41.5 0.13 8.48 0.09 0.52 0.03 99.5 91.1
Col-1013-a-NiOl-T449.4 0.01 41.6 0.13 8.59 0.11 0.52 0.07 100.4 91.1
Col-1013-a-NiOl-T2149.6 0.01 41.8 0.13 8.64 0.09 0.49 0.05 100.8 91.1
Col-1013-a-NiOl-T949.1 0.02 41.6 0.12 8.56 0.12 0.53 0.07 100.1 91.1
Col-1013-a-NiOl-T1849.0 0.02 41.3 0.13 8.55 0.15 0.51 0.07 99.8 91.1
Col-1013-a-NiOl-T1449.0 0.01 41.5 0.13 8.54 0.11 0.59 0.07 99.9 91.1
Col-1013-a-NiOl-T1749.0 0.00 41.5 0.14 8.56 0.14 0.51 0.07 100.0 91.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T2049.4 0.00 41.5 0.12 8.62 0.13 0.54 0.04 100.4 91.1
Col-1013-a-NiOl-T1849.1 0.01 41.5 0.13 8.57 0.10 0.53 0.06 99.9 91.1
Col-1013-a-NiOl-T2149.6 0.00 41.8 0.14 8.68 0.13 0.49 0.06 100.9 91.1
Col-1013-a-NiOl-T249.2 0.02 41.8 0.13 8.62 0.10 0.52 0.08 100.5 91.1
Col-1013-a-NiOl-T1449.0 0.02 41.4 0.13 8.59 0.16 0.55 0.03 99.8 91.0
Col-1013-a-NiOl-T849.3 0.00 41.5 0.14 8.65 0.18 0.46 0.06 100.3 91.0
Col-1013-a-NiOl-T1949.5 0.00 41.8 0.13 8.69 0.07 0.50 0.04 100.7 91.0
Col-1013-a-NiOl-T1849.2 0.02 41.4 0.15 8.63 0.11 0.52 0.07 100.1 91.0
Col-1013-a-NiOl-T849.4 0.02 41.6 0.14 8.68 0.10 0.51 0.04 100.5 91.0
Col-1013-a-NiOl-T849.5 0.02 41.7 0.14 8.70 0.14 0.47 0.04 100.7 91.0
Col-1013-a-NiOl-T1749.4 0.01 41.7 0.13 8.69 0.13 0.53 0.06 100.6 91.0
Col-1013-a-NiOl-T2149.4 0.03 41.9 0.16 8.70 0.15 0.51 0.10 101.0 91.0
Col-1013-a-NiOl-T2049.3 0.01 41.5 0.14 8.68 0.08 0.53 0.04 100.3 91.0
Col-1013-a-NiOl-T249.1 0.02 41.6 0.12 8.66 0.12 0.54 0.05 100.3 91.0
Col-1013-a-NiOl-T549.2 0.02 41.5 0.13 8.68 0.09 0.51 0.07 100.2 91.0
Col-1013-a-NiOl-T1949.3 0.03 41.6 0.13 8.69 0.14 0.53 0.05 100.4 91.0
Col-1013-a-NiOl-T949.2 0.02 41.4 0.14 8.72 0.11 0.53 0.09 100.2 91.0
Col-1013-a-NiOl-T2149.3 0.00 41.8 0.14 8.76 0.09 0.47 0.09 100.7 90.9
Col-1013-a-NiOl-T949.1 0.02 41.8 0.13 8.73 0.13 0.47 0.06 100.4 90.9
Col-1013-a-NiOl-T1448.8 0.01 41.5 0.12 8.68 0.16 0.50 0.04 99.8 90.9
Col-1013-a-NiOl-T449.3 0.01 41.5 0.13 8.78 0.12 0.51 0.04 100.5 90.9
Col-1013-a-NiOl-T2049.3 0.01 41.6 0.14 8.78 0.13 0.53 0.04 100.6 90.9
Col-1013-a-NiOl-T249.3 0.00 41.8 0.13 8.80 0.11 0.55 0.08 100.8 90.9
Col-1013-a-NiOl-T849.3 0.01 41.5 0.13 8.81 0.16 0.49 0.06 100.5 90.9
Col-1013-a-NiOl-T949.2 0.02 41.5 0.13 8.80 0.11 0.54 0.05 100.3 90.9
Col-1013-a-NiOl-T249.1 0.00 41.7 0.13 8.79 0.14 0.54 0.04 100.4 90.9
Col-1013-a-NiOl-T1449.0 0.03 41.4 0.14 8.78 0.12 0.52 0.07 100.1 90.9
Col-1013-a-NiOl-T1848.9 0.03 41.4 0.14 8.77 0.15 0.46 0.07 99.9 90.9
Col-1013-a-NiOl-T149.4 0.02 41.8 0.18 8.88 0.09 0.44 0.01 100.8 90.8
Col-1013-a-NiOl-T1349.0 0.01 41.9 0.14 8.80 0.13 0.50 0.07 100.6 90.8
Col-1013-a-NiOl-T1749.1 0.03 41.5 0.14 8.83 0.12 0.52 0.05 100.3 90.8
Col-1013-a-NiOl-T1749.1 0.01 41.6 0.13 8.84 0.11 0.50 0.05 100.4 90.8
Col-1013-a-NiOl-T1249.0 0.01 41.6 0.15 8.82 0.14 0.53 0.04 100.3 90.8
Col-1013-a-NiOl-T1448.6 0.02 41.6 0.14 8.75 0.18 0.50 0.05 99.8 90.8
Col-1013-a-NiOl-T449.2 0.01 41.4 0.13 8.87 0.16 0.51 0.05 100.4 90.8
Col-1013-a-NiOl-T249.0 0.03 41.8 0.13 8.86 0.15 0.52 0.07 100.6 90.8
Col-1013-a-NiOl-T1748.8 0.01 41.3 0.14 8.82 0.14 0.50 0.08 99.8 90.8
Col-1013-a-NiOl-T1748.8 0.02 41.4 0.12 8.84 0.09 0.54 0.08 100.0 90.8
Col-1013-a-NiOl-T248.9 0.01 41.7 0.14 8.86 0.11 0.52 0.03 100.3 90.8
Col-1013-a-NiOl-T1848.8 0.01 41.4 0.13 8.84 0.07 0.50 0.06 99.8 90.8
Col-1013-a-NiOl-T1949.5 0.03 41.6 0.13 8.97 0.07 0.51 0.05 100.9 90.8
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T1849.0 0.01 41.3 0.13 8.90 0.15 0.48 0.08 100.0 90.8
Col-1013-a-NiOl-T2149.2 0.00 41.6 0.14 8.95 0.06 0.46 0.06 100.5 90.7
Col-1013-a-NiOl-T1448.5 0.01 41.5 0.16 8.82 0.08 0.50 0.10 99.7 90.7
Col-1013-a-NiOl-T1349.1 0.03 41.7 0.13 8.95 0.08 0.49 0.05 100.6 90.7
Col-1013-a-NiOl-T2049.3 0.01 41.7 0.14 8.98 0.09 0.48 0.05 100.7 90.7
Col-1013-a-NiOl-T2049.1 0.01 41.4 0.14 8.95 0.14 0.51 0.04 100.3 90.7
Col-1013-a-NiOl-T1145.7 1.30 43.1 0.25 8.34 0.11 0.42 0.12 99.3 90.7
Col-1013-a-NiOl-T148.9 0.02 41.7 0.12 8.94 0.16 0.46 0.06 100.3 90.7
Col-1013-a-NiOl-T1349.1 0.02 41.6 0.13 8.98 0.15 0.53 0.05 100.6 90.7
Col-1013-a-NiOl-T249.1 0.02 41.6 0.13 9.00 0.04 0.50 0.07 100.5 90.7
Col-1013-a-NiOl-T1349.1 0.02 41.8 0.15 9.01 0.11 0.49 0.06 100.8 90.7
Col-1013-a-NiOl-T1448.4 0.01 41.5 0.14 8.88 0.17 0.44 0.04 99.6 90.7
Col-1013-a-NiOl-T1349.2 0.02 41.9 0.15 9.05 0.12 0.45 0.07 100.9 90.6
Col-1013-a-NiOl-T749.0 0.03 41.3 0.14 9.02 0.17 0.46 0.09 100.2 90.6
Col-1013-a-NiOl-T1849.0 0.02 41.6 0.13 9.02 0.10 0.49 0.06 100.4 90.6
Col-1013-a-NiOl-T1848.9 0.01 41.2 0.13 9.02 0.13 0.49 0.05 99.9 90.6
Col-1013-a-NiOl-T1949.3 0.00 41.6 0.13 9.12 0.10 0.53 0.04 100.8 90.6
Col-1013-a-NiOl-T449.0 0.02 41.5 0.13 9.05 0.16 0.55 0.07 100.4 90.6
Col-1013-a-NiOl-T448.9 -0.01 41.5 0.13 9.03 0.12 0.47 0.03 100.1 90.6
Col-1013-a-NiOl-T1848.8 0.02 41.4 0.12 9.03 0.13 0.53 0.09 100.1 90.6
Col-1013-a-NiOl-T448.1 0.04 41.3 0.13 8.89 0.09 0.57 0.04 99.2 90.6
Col-1013-a-NiOl-T1848.8 0.01 41.5 0.13 9.02 0.11 0.51 0.02 100.0 90.6
Col-1013-a-NiOl-T1848.9 0.00 41.4 0.13 9.05 0.15 0.46 0.08 100.2 90.6
Col-1013-a-NiOl-T948.3 0.09 41.0 0.15 8.95 0.10 0.43 0.32 99.4 90.6
Col-1013-a-NiOl-T249.0 0.02 41.7 0.13 9.08 0.16 0.52 0.06 100.7 90.6
Col-1013-a-NiOl-T449.1 0.01 41.3 0.12 9.11 0.09 0.49 0.09 100.4 90.6
Col-1013-a-NiOl-T849.2 0.02 41.5 0.15 9.12 0.09 0.45 0.03 100.6 90.6
Col-1013-a-NiOl-T1848.9 0.02 41.4 0.15 9.07 0.13 0.46 0.03 100.1 90.6
Col-1013-a-NiOl-T448.9 0.00 41.4 0.13 9.07 0.06 0.51 0.07 100.1 90.6
Col-1013-a-NiOl-T1849.0 0.01 41.3 0.14 9.09 0.11 0.48 0.09 100.2 90.6
Col-1013-a-NiOl-T1848.8 0.00 41.4 0.12 9.07 0.03 0.51 0.08 100.0 90.6
Col-1013-a-NiOl-T148.8 0.02 41.5 0.14 9.07 0.15 0.45 0.06 100.2 90.5
Col-1013-a-NiOl-T1349.1 0.03 41.8 0.14 9.14 0.11 0.54 0.05 101.0 90.5
Col-1013-a-NiOl-T1648.8 0.01 41.6 0.14 9.08 0.09 0.44 0.05 100.2 90.5
Col-1013-a-NiOl-T1848.9 0.02 41.4 0.13 9.12 0.08 0.47 0.07 100.2 90.5
Col-1013-a-NiOl-T249.2 0.01 41.8 0.11 9.17 0.13 0.48 0.06 100.9 90.5
Col-1013-a-NiOl-T1848.7 0.01 41.7 0.13 9.09 0.10 0.56 0.06 100.3 90.5
Col-1013-a-NiOl-T1848.9 0.02 41.4 0.14 9.12 0.17 0.44 0.10 100.2 90.5
Col-1013-a-NiOl-T248.9 0.01 41.8 0.14 9.15 0.05 0.49 0.04 100.6 90.5
Col-1013-a-NiOl-T148.9 0.01 41.6 0.13 9.16 0.08 0.47 0.06 100.4 90.5
Col-1013-a-NiOl-T149.0 0.01 41.9 0.13 9.18 0.16 0.44 0.05 100.9 90.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T647.7 0.25 42.0 0.18 8.96 0.17 0.27 0.74 100.3 90.5
Col-1013-a-NiOl-T1648.8 0.02 41.7 0.14 9.18 0.19 0.42 0.03 100.5 90.5
Col-1013-a-NiOl-T1848.8 0.00 41.3 0.14 9.18 0.13 0.44 0.05 100.0 90.5
Col-1013-a-NiOl-T148.9 0.02 41.8 0.14 9.21 0.21 0.42 0.07 100.8 90.4
Col-1013-a-NiOl-T2149.0 0.02 41.6 0.16 9.24 0.14 0.41 0.04 100.6 90.4
Col-1013-a-NiOl-T1849.0 0.01 41.4 0.14 9.23 0.10 0.51 0.05 100.5 90.4
Col-1013-a-NiOl-T149.0 0.01 41.8 0.15 9.25 0.19 0.43 0.06 100.9 90.4
Col-1013-a-NiOl-T1848.8 0.02 41.3 0.13 9.22 0.16 0.43 0.08 100.2 90.4
Col-1013-a-NiOl-T149.1 0.01 41.9 0.14 9.26 0.14 0.44 0.05 101.0 90.4
Col-1013-a-NiOl-T2149.1 -0.01 41.8 0.20 9.27 0.31 0.23 0.03 100.9 90.4
Col-1013-a-NiOl-T448.8 -0.01 41.4 0.13 9.23 0.12 0.48 0.08 100.3 90.4
Col-1013-a-NiOl-T1849.1 0.01 41.5 0.14 9.28 0.07 0.44 0.07 100.6 90.4
Col-1013-a-NiOl-T1848.8 0.02 41.2 0.14 9.22 0.15 0.50 0.13 100.1 90.4
Col-1013-a-NiOl-T1349.1 0.02 41.6 0.15 9.28 0.11 0.39 0.06 100.7 90.4
Col-1013-a-NiOl-T148.5 0.02 41.7 0.13 9.19 0.08 0.43 0.04 100.1 90.4
Col-1013-a-NiOl-T949.0 0.01 41.6 0.13 9.31 0.12 0.40 0.03 100.7 90.4
Col-1013-a-NiOl-T1848.9 0.01 41.3 0.13 9.29 0.09 0.54 0.09 100.4 90.4
Col-1013-a-NiOl-T1948.8 0.02 41.7 0.15 9.30 0.18 0.46 0.04 100.6 90.4
Col-1013-a-NiOl-T748.9 0.02 41.5 0.14 9.33 0.13 0.46 0.06 100.6 90.3
Col-1013-a-NiOl-T1348.6 0.02 41.7 0.15 9.28 0.13 0.40 0.04 100.3 90.3
Col-1013-a-NiOl-T1348.5 0.01 41.3 0.14 9.26 0.19 0.35 0.06 99.8 90.3
Col-1013-a-NiOl-T149.1 0.01 41.7 0.14 9.39 0.15 0.49 0.03 101.0 90.3
Col-1013-a-NiOl-T1848.7 0.01 41.4 0.14 9.34 0.18 0.46 0.04 100.3 90.3
Col-1013-a-NiOl-T2048.9 0.00 41.7 0.14 9.42 0.12 0.45 0.04 100.7 90.2
Col-1013-a-NiOl-T1848.8 0.02 41.3 0.16 9.44 0.15 0.39 0.05 100.4 90.2
Col-1013-a-NiOl-T1248.6 0.00 41.5 0.15 9.40 0.14 0.38 0.01 100.2 90.2
Col-1013-a-NiOl-T448.6 0.01 41.2 0.14 9.41 0.12 0.45 0.05 100.0 90.2
Col-1013-a-NiOl-T2148.6 0.02 41.6 0.16 9.40 0.14 0.34 0.04 100.2 90.2
Col-1013-a-NiOl-T1648.3 0.01 41.5 0.14 9.35 0.16 0.45 0.04 99.9 90.2
Col-1013-a-NiOl-T849.0 0.02 41.5 0.16 9.49 0.12 0.36 0.05 100.7 90.2
Col-1013-a-NiOl-T1548.7 0.03 41.5 0.17 9.49 0.09 0.21 0.10 100.4 90.2
Col-1013-a-NiOl-T2048.6 0.02 41.4 0.14 9.48 0.13 0.46 0.04 100.2 90.1
Col-1013-a-NiOl-T648.3 0.00 41.5 0.16 9.44 0.12 0.34 0.04 99.9 90.1
Col-1013-a-NiOl-T1548.3 0.03 41.5 0.16 9.43 0.11 0.39 0.02 99.9 90.1
Col-1013-a-NiOl-T2048.9 0.02 41.5 0.14 9.54 0.15 0.40 0.09 100.7 90.1
Col-1013-a-NiOl-T148.8 0.09 41.5 0.17 9.54 0.04 0.41 0.11 100.6 90.1
Col-1013-a-NiOl-T248.8 0.01 41.7 0.14 9.55 0.18 0.38 0.05 100.8 90.1
Col-1013-a-NiOl-T448.6 0.00 41.4 0.13 9.51 0.16 0.45 0.03 100.3 90.1
Col-1013-a-NiOl-T149.0 0.02 41.6 0.15 9.59 0.14 0.41 0.01 101.0 90.1
Col-1013-a-NiOl-T148.9 0.02 41.0 0.16 9.58 0.11 0.42 0.04 100.3 90.1
Col-1013-a-NiOl-T1748.6 0.02 41.5 0.14 9.53 0.12 0.42 0.03 100.4 90.1

467



Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T1348.8 0.04 41.7 0.14 9.57 0.17 0.35 0.05 100.8 90.1
Col-1013-a-NiOl-T148.9 0.01 41.7 0.14 9.60 0.10 0.49 0.05 101.0 90.1
Col-1013-a-NiOl-T448.5 -0.01 41.4 0.14 9.50 0.14 0.41 0.03 100.1 90.1
Col-1013-a-NiOl-T1648.5 0.02 41.6 0.14 9.54 0.06 0.41 0.05 100.4 90.1
Col-1013-a-NiOl-T948.6 0.00 41.5 0.15 9.57 0.23 0.39 0.04 100.5 90.1
Col-1013-a-NiOl-T448.2 0.02 41.2 0.15 9.50 0.15 0.40 0.07 99.7 90.0
Col-1013-a-NiOl-T1648.4 0.02 41.5 0.15 9.53 0.16 0.42 0.06 100.2 90.0
Col-1013-a-NiOl-T1648.6 0.01 41.6 0.14 9.59 0.16 0.41 0.05 100.6 90.0
Col-1013-a-NiOl-T948.8 0.01 41.6 0.15 9.61 0.10 0.37 0.04 100.6 90.0
Col-1013-a-NiOl-T1848.3 0.00 41.4 0.15 9.53 0.12 0.40 0.04 99.9 90.0
Col-1013-a-NiOl-T1548.4 0.02 41.4 0.16 9.56 0.14 0.37 0.03 100.0 90.0
Col-1013-a-NiOl-T1548.6 0.02 41.5 0.20 9.60 0.09 0.25 0.13 100.4 90.0
Col-1013-a-NiOl-T1348.6 0.01 41.9 0.16 9.61 0.14 0.36 0.02 100.8 90.0
Col-1013-a-NiOl-T448.5 0.02 41.3 0.14 9.60 0.17 0.40 0.02 100.1 90.0
Col-1013-a-NiOl-T248.6 0.01 41.9 0.18 9.63 0.09 0.35 0.06 100.8 90.0
Col-1013-a-NiOl-T1648.1 0.02 41.5 0.15 9.53 0.20 0.39 0.07 99.9 90.0
Col-1013-a-NiOl-T1348.4 0.00 41.7 0.15 9.63 0.17 0.36 0.06 100.5 90.0
Col-1013-a-NiOl-T449.0 0.02 41.4 0.16 9.75 0.18 0.35 0.05 100.9 89.9
Col-1013-a-NiOl-T1348.6 0.03 41.6 0.17 9.70 0.14 0.37 0.02 100.6 89.9
Col-1013-a-NiOl-T348.3 0.01 41.5 0.20 9.63 0.23 0.22 0.03 100.1 89.9
Col-1013-a-NiOl-T648.2 0.02 41.2 0.16 9.62 0.13 0.34 0.08 99.7 89.9
Col-1013-a-NiOl-T1848.8 0.02 41.3 0.13 9.77 0.22 0.38 0.04 100.6 89.9
Col-1013-a-NiOl-T148.4 0.02 41.6 0.16 9.68 0.10 0.37 0.06 100.3 89.9
Col-1013-a-NiOl-T448.4 0.00 41.4 0.14 9.72 0.16 0.40 0.01 100.3 89.9
Col-1013-a-NiOl-T248.6 0.02 41.4 0.19 9.77 0.26 0.21 -0.02 100.4 89.9
Col-1013-a-NiOl-T648.4 0.00 41.3 0.18 9.73 0.13 0.33 0.07 100.1 89.9
Col-1013-a-NiOl-T1048.3 0.01 41.4 0.16 9.73 0.10 0.36 0.05 100.1 89.9
Col-1013-a-NiOl-T148.5 0.02 41.8 0.14 9.76 0.12 0.40 0.03 100.8 89.9
Col-1013-a-NiOl-T1648.0 0.03 41.4 0.14 9.66 0.18 0.43 0.02 99.9 89.9
Col-1013-a-NiOl-T1548.4 0.01 41.2 0.16 9.76 0.15 0.38 0.06 100.1 89.8
Col-1013-a-NiOl-T1348.6 0.03 41.6 0.15 9.80 0.19 0.38 0.05 100.8 89.8
Col-1013-a-NiOl-T2048.1 0.02 41.5 0.18 9.72 0.20 0.35 0.05 100.1 89.8
Col-1013-a-NiOl-T1848.4 0.02 41.4 0.16 9.82 0.17 0.32 0.03 100.3 89.8
Col-1013-a-NiOl-T1848.3 0.01 41.4 0.16 9.81 0.15 0.39 0.02 100.1 89.8
Col-1013-a-NiOl-T648.2 0.03 41.2 0.15 9.80 0.16 0.34 0.08 100.0 89.8
Col-1013-a-NiOl-T1048.5 0.01 41.3 0.16 9.87 0.15 0.31 0.07 100.4 89.8
Col-1013-a-NiOl-T1648.3 0.00 41.5 0.17 9.84 0.19 0.34 0.06 100.4 89.7
Col-1013-a-NiOl-T948.3 0.03 41.4 0.17 9.85 0.12 0.31 0.03 100.3 89.7
Col-1013-a-NiOl-T1548.2 0.00 41.5 0.17 9.84 0.16 0.34 0.06 100.2 89.7
Col-1013-a-NiOl-T1648.1 0.02 41.3 0.15 9.84 0.12 0.39 0.07 99.9 89.7
Col-1013-a-NiOl-T1048.4 0.03 41.3 0.15 9.90 0.15 0.32 0.06 100.3 89.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T1548.3 -0.01 41.4 0.17 9.89 0.17 0.35 0.06 100.4 89.7
Col-1013-a-NiOl-T1348.4 0.02 41.5 0.16 9.93 0.11 0.35 0.05 100.5 89.7
Col-1013-a-NiOl-T1648.4 0.05 41.6 0.15 9.96 0.19 0.30 0.00 100.7 89.7
Col-1013-a-NiOl-T2148.5 0.02 41.6 0.18 9.99 0.17 0.31 0.05 100.8 89.6
Col-1013-a-NiOl-T2048.2 0.02 41.2 0.16 9.94 0.20 0.32 0.02 100.0 89.6
Col-1013-a-NiOl-T1048.4 0.01 41.4 0.15 9.99 0.11 0.32 0.04 100.5 89.6
Col-1013-a-NiOl-T2048.7 0.01 41.3 0.15 10.05 0.14 0.32 0.09 100.8 89.6
Col-1013-a-NiOl-T648.3 0.01 41.2 0.18 10.03 0.14 0.34 0.05 100.2 89.6
Col-1013-a-NiOl-T2147.8 0.00 41.0 0.16 9.94 0.12 0.33 0.03 99.4 89.6
Col-1013-a-NiOl-T1048.1 0.01 41.5 0.18 10.04 0.19 0.34 0.06 100.4 89.5
Col-1013-a-NiOl-T148.1 0.01 41.5 0.17 10.06 0.10 0.36 0.03 100.4 89.5
Col-1013-a-NiOl-T648.3 0.01 41.2 0.16 10.09 0.16 0.30 0.02 100.2 89.5
Col-1013-a-NiOl-T1548.0 0.02 41.4 0.17 10.03 0.15 0.29 0.06 100.1 89.5
Col-1013-a-NiOl-T448.4 0.01 41.4 0.16 10.13 0.18 0.30 0.05 100.7 89.5
Col-1013-a-NiOl-T648.0 0.00 41.3 0.18 10.05 0.22 0.31 0.04 100.2 89.5
Col-1013-a-NiOl-T948.5 0.02 41.5 0.16 10.16 0.16 0.34 0.07 101.0 89.5
Col-1013-a-NiOl-T1848.3 0.00 41.3 0.17 10.15 0.12 0.26 0.05 100.4 89.5
Col-1013-a-NiOl-T347.8 0.00 41.3 0.17 10.06 0.10 0.28 0.03 99.8 89.5
Col-1013-a-NiOl-T347.7 0.01 41.2 0.17 10.04 0.14 0.26 0.04 99.6 89.4
Col-1013-a-NiOl-T648.2 0.01 41.3 0.18 10.15 0.22 0.31 0.06 100.4 89.4
Col-1013-a-NiOl-T348.0 0.00 41.2 0.16 10.13 0.13 0.25 0.05 99.9 89.4
Col-1013-a-NiOl-T1048.1 0.02 41.2 0.17 10.21 0.14 0.31 0.05 100.3 89.4
Col-1013-a-NiOl-T1948.0 0.02 41.5 0.18 10.19 0.26 0.25 0.06 100.4 89.4
Col-1013-a-NiOl-T348.2 0.01 41.4 0.16 10.26 0.16 0.30 0.04 100.6 89.3
Col-1013-a-NiOl-T347.9 0.00 41.1 0.16 10.21 0.14 0.29 0.04 99.8 89.3
Col-1013-a-NiOl-T1648.0 0.00 41.3 0.15 10.24 0.13 0.35 0.01 100.3 89.3
Col-1013-a-NiOl-T1647.8 0.00 41.6 0.17 10.21 0.17 0.28 0.03 100.3 89.3
Col-1013-a-NiOl-T448.2 0.00 41.5 0.18 10.29 0.14 0.29 0.05 100.6 89.3
Col-1013-a-NiOl-T348.1 0.01 41.3 0.17 10.31 0.14 0.30 0.05 100.3 89.3
Col-1013-a-NiOl-T148.1 -0.01 41.6 0.18 10.31 0.13 0.30 0.03 100.7 89.3
Col-1013-a-NiOl-T348.0 0.01 41.3 0.17 10.31 0.18 0.32 0.05 100.4 89.2
Col-1013-a-NiOl-T348.1 0.01 41.4 0.16 10.33 0.16 0.28 0.04 100.4 89.2
Col-1013-a-NiOl-T648.3 0.00 41.4 0.17 10.39 0.14 0.27 0.04 100.6 89.2
Col-1013-a-NiOl-T347.9 0.00 41.2 0.18 10.31 0.16 0.31 0.04 100.1 89.2
Col-1013-a-NiOl-T1547.9 0.02 41.4 0.19 10.34 0.16 0.35 0.07 100.4 89.2
Col-1013-a-NiOl-T1348.1 0.00 41.5 0.17 10.39 0.13 0.28 0.05 100.7 89.2
Col-1013-a-NiOl-T348.0 0.01 41.4 0.17 10.35 0.20 0.26 0.03 100.3 89.2
Col-1013-a-NiOl-T348.1 0.01 41.2 0.17 10.40 0.16 0.28 0.05 100.4 89.2
Col-1013-a-NiOl-T2048.0 0.01 41.3 0.18 10.38 0.13 0.37 0.03 100.4 89.2
Col-1013-a-NiOl-T1048.1 0.01 41.5 0.17 10.44 0.18 0.24 0.03 100.6 89.1
Col-1013-a-NiOl-T348.0 0.00 41.3 0.19 10.45 0.20 0.24 0.03 100.4 89.1

469



Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1013-a-NiOl-T948.0 0.02 41.3 0.17 10.46 0.16 0.26 0.03 100.4 89.1
Col-1013-a-NiOl-T347.7 0.01 41.1 0.17 10.41 0.13 0.25 0.05 99.9 89.1
Col-1013-a-NiOl-T347.8 0.03 41.3 0.17 10.45 0.19 0.23 0.08 100.2 89.1
Col-1013-a-NiOl-T948.1 0.01 41.3 0.19 10.61 0.16 0.23 0.04 100.6 89.0
Col-1013-a-NiOl-T448.1 0.01 41.4 0.18 10.70 0.16 0.27 0.05 100.8 88.9
Col-1013-a-NiOl-T1047.8 0.01 41.3 0.18 10.65 0.13 0.28 0.02 100.4 88.9
Col-1013-a-NiOl-T347.5 0.00 41.3 0.20 10.61 0.23 0.20 0.05 100.1 88.9
Col-1013-a-NiOl-T347.9 0.03 41.3 0.18 10.77 0.12 0.25 0.05 100.5 88.8
Col-1013-a-NiOl-T347.7 0.02 41.3 0.17 10.82 0.14 0.23 0.07 100.5 88.7
Col-1013-a-NiOl-T647.7 0.01 41.4 0.19 10.84 0.17 0.23 0.01 100.5 88.7
Col-1013-a-NiOl-T647.7 0.02 41.2 0.23 10.84 0.28 0.13 0.00 100.4 88.7
Col-1013-a-NiOl-T1747.5 0.02 41.0 0.21 10.89 0.19 0.20 0.03 100.1 88.6
Col-1013-a-NiOl-T1547.8 0.02 41.2 0.18 11.00 0.10 0.22 0.04 100.5 88.6
Col-1013-a-NiOl-T1047.6 0.01 41.1 0.19 11.00 0.15 0.23 0.01 100.4 88.5
Col-1013-a-NiOl-T1047.6 0.01 41.1 0.28 11.09 0.27 0.11 0.03 100.5 88.4
Col-1013-a-NiOl-T1547.2 0.00 41.2 0.19 11.02 0.13 0.22 0.03 100.1 88.4
Col-1013-a-NiOl-T147.4 0.01 41.2 0.19 11.08 0.22 0.23 0.01 100.4 88.4
Col-1013-a-NiOl-T1547.3 0.01 41.1 0.18 11.05 0.16 0.18 0.02 100.0 88.4
Col-1013-a-NiOl-T1047.3 0.01 41.0 0.20 11.06 0.23 0.21 0.03 100.0 88.4
Col-1013-a-NiOl-T2047.5 0.00 41.1 0.21 11.13 0.17 0.19 0.03 100.4 88.4
Col-1013-a-NiOl-T1347.5 0.00 41.3 0.20 11.18 0.21 0.22 0.06 100.7 88.3
Col-1013-a-NiOl-T1247.3 0.01 41.5 0.22 11.14 0.25 0.15 0.04 100.6 88.3
Col-1013-a-NiOl-T1547.0 0.00 40.9 0.22 11.56 0.25 0.15 0.02 100.2 87.9
Col-1013-a-NiOl-T1546.7 0.00 41.1 0.20 11.53 0.25 0.15 0.02 100.0 87.8
Col-1013-a-NiOl-T1546.9 0.01 41.1 0.23 11.57 0.20 0.17 0.05 100.2 87.8
Col-1013-a-NiOl-T1546.7 0.01 41.0 0.21 11.69 0.14 0.16 0.02 100.0 87.7
Col-1013-a-NiOl-T1546.9 0.00 41.0 0.22 11.84 0.27 0.17 0.02 100.4 87.6
Col-1013-a-NiOl-T1546.7 0.01 41.2 0.21 12.07 0.11 0.17 0.02 100.5 87.3
Col-1013-a-NiOl-T1546.6 0.01 41.1 0.19 12.25 0.21 0.16 0.01 100.4 87.1

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1850.7 0.02 41.8 0.16 7.06 0.11 0.52 0.07 100.50 92.8
Col-1015-NiOl-T1850.8 0.03 41.8 0.13 7.11 0.09 0.60 0.07 100.59 92.7
Col-1015-NiOl-T1850.4 0.01 41.8 0.16 7.05 0.06 0.53 0.09 100.02 92.7
Col-1015-NiOl-T18MgHunt50.1 0.01 41.6 0.15 7.07 0.07 0.55 0.07 99.56 92.7
Col-1015-NiOl-T18MgHunt50.0 0.04 41.5 0.14 7.08 0.08 0.55 0.08 99.45 92.6
Col-1015-NiOl-T1850.8 0.02 42.0 0.15 7.20 0.14 0.57 0.10 100.99 92.6
Col-1015-NiOl-T1850.6 0.03 41.8 0.16 7.17 0.08 0.53 0.07 100.45 92.6
Col-1015-NiOl-T1850.7 0.02 42.1 0.15 7.24 0.09 0.55 0.09 100.98 92.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T18MgHunt50.2 0.03 41.6 0.15 7.19 0.17 0.58 0.07 100.03 92.6
Col-1015-NiOl-T18MgHunt49.8 0.03 41.2 0.15 7.15 0.13 0.58 0.08 99.20 92.5
Col-1015-NiOl-T350.6 0.02 41.7 0.15 7.28 0.13 0.58 0.09 100.55 92.5
Col-1015-NiOl-T18MgHunt50.2 0.05 41.5 0.16 7.23 0.11 0.57 0.05 99.82 92.5
Col-1015-NiOl-T12MgHunt50.6 0.02 41.9 0.15 7.30 0.11 0.53 0.08 100.78 92.5
Col-1015-NiOl-T1850.3 0.04 42.2 0.16 7.25 0.08 0.54 0.07 100.64 92.5
Col-1015-NiOl-T12MgHunt50.4 0.02 42.0 0.16 7.30 0.13 0.52 0.07 100.61 92.5
Col-1015-NiOl-T18MgHunt50.3 0.02 41.5 0.16 7.28 0.07 0.57 0.10 100.01 92.5
Col-1015-NiOl-T1850.6 0.01 42.0 0.16 7.36 0.14 0.56 0.07 100.95 92.5
Col-1015-NiOl-T350.4 0.02 41.7 0.17 7.33 0.09 0.54 0.06 100.32 92.5
Col-1015-NiOl-T12MgHunt50.5 0.03 42.0 0.15 7.35 0.14 0.52 0.07 100.82 92.5
Col-1015-NiOl-T12MgHunt50.6 0.01 42.0 0.15 7.36 0.09 0.55 0.09 100.90 92.5
Col-1015-NiOl-T12MgHunt50.6 0.02 42.0 0.14 7.37 0.11 0.54 0.07 100.86 92.4
Col-1015-NiOl-T12MgHunt50.5 0.03 42.1 0.15 7.38 0.01 0.55 0.04 100.73 92.4
Col-1015-NiOl-T18MgHunt50.0 0.01 41.6 0.15 7.30 0.17 0.57 0.11 99.86 92.4
Col-1015-NiOl-T1850.6 0.02 41.7 0.15 7.39 0.11 0.52 0.08 100.55 92.4
Col-1015-NiOl-T1850.6 0.03 41.9 0.14 7.40 0.15 0.54 0.07 100.87 92.4
Col-1015-NiOl-T4-1350.6 0.02 41.8 0.17 7.39 0.11 0.53 0.14 100.69 92.4
Col-1015-NiOl-T1850.7 0.03 42.0 0.15 7.41 0.07 0.56 0.05 100.93 92.4
Col-1015-NiOl-T1850.6 0.02 42.0 0.14 7.41 0.13 0.53 0.11 100.90 92.4
Col-1015-NiOl-T1250.5 0.02 41.9 0.15 7.41 0.12 0.50 0.07 100.64 92.4
Col-1015-NiOl-T12MgHunt50.5 0.01 42.2 0.15 7.41 0.06 0.55 0.06 100.88 92.4
Col-1015-NiOl-T18MgHunt50.1 0.02 41.4 0.15 7.35 0.15 0.49 0.08 99.75 92.4
Col-1015-NiOl-T350.4 0.03 41.5 0.15 7.40 0.09 0.54 0.07 100.17 92.4
Col-1015-NiOl-T12MgHunt50.5 0.02 42.0 0.16 7.43 0.08 0.57 0.09 100.83 92.4
Col-1015-NiOl-T150.3 0.03 41.9 0.15 7.42 0.15 0.55 0.05 100.52 92.4
Col-1015-NiOl-T1250.3 0.03 42.0 0.15 7.44 0.10 0.51 0.05 100.59 92.3
Col-1015-NiOl-T1250.5 0.03 42.0 0.14 7.47 0.14 0.54 0.05 100.86 92.3
Col-1015-NiOl-T1250.6 0.01 42.0 0.15 7.49 0.05 0.54 0.07 100.90 92.3
Col-1015-NiOl-T12MgHunt50.3 0.03 42.1 0.16 7.45 0.05 0.54 0.08 100.71 92.3
Col-1015-NiOl-T1250.4 0.03 42.0 0.16 7.48 0.12 0.50 0.06 100.79 92.3
Col-1015-NiOl-T150.1 0.01 41.5 0.13 7.45 0.04 0.55 0.04 99.86 92.3
Col-1015-NiOl-T12MgHunt50.5 0.02 42.1 0.15 7.52 0.11 0.52 0.05 100.96 92.3
Col-1015-NiOl-T349.9 0.07 41.5 0.15 7.43 0.07 0.54 0.07 99.66 92.3
Col-1015-NiOl-T1250.6 0.02 42.1 0.15 7.54 0.14 0.50 0.07 101.05 92.3
Col-1015-NiOl-T4-1049.5 0.03 41.6 0.16 7.41 0.08 0.51 0.08 99.36 92.3
Col-1015-NiOl-T18MgHunt50.1 0.02 41.7 0.16 7.52 0.12 0.54 0.09 100.23 92.2
Col-1015-NiOl-T1249.3 0.02 41.5 0.14 7.45 0.16 0.56 0.05 99.17 92.2
Col-1015-NiOl-T18MgHunt50.3 0.02 41.4 0.15 7.60 0.12 0.53 0.10 100.20 92.2
Col-1015-NiOl-T4-949.8 0.25 42.2 0.18 7.55 0.09 0.54 0.07 100.72 92.2
Col-1015-NiOl-T1850.3 0.03 41.9 0.17 7.62 0.10 0.50 0.09 100.69 92.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T5-249.5 0.02 41.9 0.15 7.51 0.15 0.49 0.08 99.81 92.2
Col-1015-NiOl-T1249.4 0.03 41.6 0.15 7.53 0.11 0.54 0.07 99.44 92.1
Col-1015-NiOl-T1249.3 0.02 41.6 0.15 7.52 0.06 0.53 0.06 99.26 92.1
Col-1015-NiOl-T1250.3 0.02 41.9 0.15 7.67 0.10 0.48 0.07 100.64 92.1
Col-1015-NiOl-T5-249.6 0.02 41.8 0.16 7.56 0.11 0.52 0.09 99.79 92.1
Col-1015-NiOl-T1749.4 0.02 41.3 0.15 7.54 0.16 0.50 0.07 99.20 92.1
Col-1015-NiOl-T150.1 0.02 41.5 0.14 7.68 0.11 0.58 0.05 100.22 92.1
Col-1015-NiOl-T249.2 0.03 41.9 0.15 7.54 0.12 0.51 0.06 99.60 92.1
Col-1015-NiOl-T1750.9 0.03 41.3 0.17 7.81 0.15 0.45 0.08 100.89 92.1
Col-1015-NiOl-T1250.3 0.02 42.1 0.16 7.73 0.08 0.48 0.09 101.02 92.1
Col-1015-NiOl-T1749.5 0.02 41.6 0.16 7.60 0.10 0.48 0.08 99.48 92.1
Col-1015-NiOl-T4-1149.6 0.03 41.5 0.17 7.62 0.19 0.50 0.07 99.66 92.1
Col-1015-NiOl-T349.9 0.03 41.8 0.15 7.68 0.15 0.53 0.06 100.27 92.1
Col-1015-NiOl-T2050.1 0.02 41.5 0.14 7.72 0.14 0.52 0.10 100.25 92.0
Col-1015-NiOl-T1250.4 0.02 41.9 0.15 7.77 0.08 0.50 0.10 100.92 92.0
Col-1015-NiOl-T350.2 0.02 41.7 0.14 7.75 0.13 0.55 0.09 100.57 92.0
Col-1015-NiOl-T249.4 0.03 42.0 0.18 7.63 0.11 0.46 0.10 99.90 92.0
Col-1015-NiOl-T1749.5 0.06 41.5 0.17 7.65 0.15 0.51 0.08 99.56 92.0
Col-1015-NiOl-T249.3 0.02 42.0 0.16 7.63 0.13 0.53 0.06 99.87 92.0
Col-1015-NiOl-T249.3 0.02 41.7 0.17 7.63 0.14 0.47 0.08 99.53 92.0
Col-1015-NiOl-T2050.1 0.01 41.5 0.16 7.76 0.16 0.50 0.10 100.31 92.0
Col-1015-NiOl-T150.2 0.02 41.6 0.14 7.78 0.06 0.54 0.11 100.41 92.0
Col-1015-NiOl-T150.2 0.00 41.7 0.14 7.79 0.11 0.54 0.17 100.64 92.0
Col-1015-NiOl-T150.1 0.02 41.7 0.16 7.77 0.14 0.49 0.09 100.40 92.0
Col-1015-NiOl-T652.5 0.12 37.6 0.18 8.15 0.14 0.43 0.07 99.21 92.0
Col-1015-NiOl-T249.1 0.04 41.6 0.17 7.63 0.11 0.44 0.08 99.15 92.0
Col-1015-NiOl-T8-8edo49.0 0.02 41.5 0.17 7.63 0.09 0.47 0.07 98.96 92.0
Col-1015-NiOl-T5-249.3 0.03 41.7 0.15 7.68 0.12 0.51 0.05 99.48 92.0
Col-1015-NiOl-T1150.1 0.01 41.7 0.17 7.81 0.18 0.50 0.07 100.50 92.0
Col-1015-NiOl-T1249.3 0.01 41.7 0.15 7.70 0.09 0.60 0.10 99.72 91.9
Col-1015-NiOl-T4-15edo49.4 0.08 42.1 0.19 7.71 0.12 0.51 0.08 100.15 91.9
Col-1015-NiOl-T149.7 0.03 41.6 0.16 7.77 0.13 0.44 0.06 99.91 91.9
Col-1015-NiOl-T150.0 0.01 41.5 0.14 7.82 0.15 0.57 0.08 100.32 91.9
Col-1015-NiOl-T2050.1 0.02 41.6 0.15 7.85 0.08 0.52 0.10 100.35 91.9
Col-1015-NiOl-T1150.1 0.01 41.5 0.17 7.85 0.17 0.50 0.08 100.39 91.9
Col-1015-NiOl-T4-850.0 0.04 41.5 0.18 7.83 0.24 0.48 0.10 100.30 91.9
Col-1015-NiOl-T649.3 0.29 41.3 0.16 7.74 0.13 0.48 0.09 99.49 91.9
Col-1015-NiOl-T249.3 0.02 41.8 0.15 7.74 0.13 0.50 0.08 99.80 91.9
Col-1015-NiOl-T350.2 0.02 41.8 0.14 7.89 0.12 0.51 0.08 100.82 91.9
Col-1015-NiOl-T150.0 0.02 41.6 0.13 7.85 0.09 0.60 0.07 100.34 91.9
Col-1015-NiOl-T5-149.2 0.01 41.6 0.16 7.75 0.14 0.47 0.10 99.44 91.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T2049.2 0.02 41.6 0.17 7.75 0.11 0.50 0.11 99.41 91.9
Col-1015-NiOl-T150.2 0.02 41.7 0.16 7.91 0.13 0.51 0.07 100.67 91.9
Col-1015-NiOl-T6-11redo49.1 0.05 41.5 0.18 7.75 0.12 0.47 0.08 99.22 91.9
Col-1015-NiOl-T849.2 0.02 41.2 0.17 7.76 0.06 0.50 0.09 98.97 91.9
Col-1015-NiOl-T8-12edo48.9 0.03 41.5 0.16 7.75 0.09 0.50 0.10 98.99 91.8
Col-1015-NiOl-T5-149.3 0.02 41.5 0.15 7.81 0.10 0.52 0.07 99.43 91.8
Col-1015-NiOl-T1250.1 0.02 41.8 0.16 7.94 0.11 0.51 0.07 100.65 91.8
Col-1015-NiOl-T2049.1 0.03 41.5 0.16 7.80 0.13 0.49 0.05 99.26 91.8
Col-1015-NiOl-T1749.5 0.03 41.5 0.16 7.86 0.08 0.43 0.08 99.58 91.8
Col-1015-NiOl-T2050.0 0.02 41.4 0.17 7.94 0.09 0.52 0.08 100.21 91.8
Col-1015-NiOl-T1849.8 0.13 41.6 0.18 7.92 0.15 0.46 0.16 100.46 91.8
Col-1015-NiOl-T150.0 0.02 41.4 0.17 7.94 0.16 0.50 0.11 100.30 91.8
Col-1015-NiOl-T1749.4 0.02 41.4 0.14 7.86 0.10 0.46 0.05 99.43 91.8
Col-1015-NiOl-T1749.4 0.03 41.5 0.16 7.87 0.12 0.50 0.07 99.62 91.8
Col-1015-NiOl-T2050.0 0.02 41.6 0.14 7.97 0.14 0.49 0.08 100.41 91.8
Col-1015-NiOl-T350.1 0.04 41.5 0.17 7.99 0.12 0.49 0.06 100.47 91.8
Col-1015-NiOl-T1848.8 0.60 41.0 0.18 7.80 0.14 0.47 0.12 99.09 91.8
Col-1015-NiOl-T2049.3 0.03 41.4 0.16 7.88 0.06 0.47 0.07 99.38 91.8
Col-1015-NiOl-T649.2 0.03 41.2 0.17 7.87 0.11 0.46 0.09 99.14 91.8
Col-1015-NiOl-T1749.4 0.02 41.4 0.14 7.90 0.13 0.48 0.06 99.55 91.8
Col-1015-NiOl-T1849.3 0.03 41.3 0.18 7.89 0.13 0.44 0.09 99.34 91.8
Col-1015-NiOl-T2049.9 0.08 41.4 0.18 7.99 0.08 0.48 0.08 100.15 91.7
Col-1015-NiOl-T1149.8 0.03 41.8 0.18 8.00 0.07 0.48 0.07 100.47 91.7
Col-1015-NiOl-T249.6 0.00 41.9 0.16 7.96 0.12 0.50 0.07 100.33 91.7
Col-1015-NiOl-T5-149.2 0.03 41.5 0.15 7.90 0.20 0.50 0.09 99.56 91.7
Col-1015-NiOl-T649.2 0.03 41.5 0.17 7.93 0.14 0.51 0.10 99.54 91.7
Col-1015-NiOl-T649.2 0.02 41.3 0.17 7.92 0.11 0.46 0.08 99.18 91.7
Col-1015-NiOl-T1849.2 0.03 42.2 0.16 7.94 0.12 0.43 0.09 100.10 91.7
Col-1015-NiOl-T5-248.9 0.02 41.5 0.16 7.90 0.13 0.47 0.06 99.09 91.7
Col-1015-NiOl-T149.8 0.02 41.5 0.13 8.05 0.12 0.57 0.09 100.28 91.7
Col-1015-NiOl-T4-749.5 0.03 42.3 0.18 8.01 0.12 0.43 0.05 100.64 91.7
Col-1015-NiOl-T15-849.1 0.02 41.3 0.16 7.95 0.10 0.45 0.08 99.19 91.7
Col-1015-NiOl-T150.1 0.01 41.6 0.14 8.11 0.05 0.54 0.07 100.62 91.7
Col-1015-NiOl-T1849.9 0.04 41.1 0.17 8.09 0.11 0.47 0.19 100.12 91.7
Col-1015-NiOl-T2049.3 0.03 41.5 0.16 8.00 0.10 0.49 0.07 99.71 91.7
Col-1015-NiOl-T749.9 0.02 42.1 0.15 8.10 0.10 0.48 0.09 100.90 91.7
Col-1015-NiOl-T1849.0 0.08 41.6 0.18 7.95 0.10 0.46 0.09 99.39 91.7
Col-1015-NiOl-T1849.9 0.00 41.7 0.18 8.11 0.12 0.45 0.08 100.56 91.6
Col-1015-NiOl-T249.1 0.02 41.8 0.15 7.98 0.09 0.47 0.08 99.66 91.6
Col-1015-NiOl-T5-249.3 0.02 41.7 0.16 8.02 0.10 0.47 0.11 99.84 91.6
Col-1015-NiOl-T350.1 0.02 41.8 0.15 8.14 0.10 0.52 0.04 100.82 91.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T349.9 0.02 41.7 0.16 8.14 0.10 0.46 0.11 100.58 91.6
Col-1015-NiOl-T2049.1 0.02 41.5 0.17 8.02 0.12 0.45 0.10 99.57 91.6
Col-1015-NiOl-T249.1 0.08 41.0 0.17 8.01 0.12 0.44 0.07 98.95 91.6
Col-1015-NiOl-T1749.0 0.02 41.3 0.16 8.01 0.11 0.45 0.07 99.11 91.6
Col-1015-NiOl-T249.0 0.03 41.9 0.16 8.01 0.17 0.43 0.04 99.71 91.6
Col-1015-NiOl-T1250.1 0.04 41.9 0.16 8.21 0.10 0.43 0.07 101.01 91.6
Col-1015-NiOl-T1249.9 0.01 42.0 0.17 8.18 0.15 0.40 0.07 100.91 91.6
Col-1015-NiOl-T1249.1 0.02 41.4 0.15 8.05 0.11 0.53 0.07 99.51 91.6
Col-1015-NiOl-T849.3 0.03 40.9 0.16 8.08 0.10 0.46 0.07 99.08 91.6
Col-1015-NiOl-T5-149.3 0.03 41.6 0.16 8.09 0.14 0.45 0.09 99.90 91.6
Col-1015-NiOl-T1250.0 0.02 41.7 0.17 8.23 0.12 0.44 0.06 100.72 91.5
Col-1015-NiOl-T2048.3 0.13 41.8 0.21 7.96 0.10 0.35 0.23 99.04 91.5
Col-1015-NiOl-T1650.2 0.01 39.9 0.16 8.29 0.14 0.41 0.04 99.22 91.5
Col-1015-NiOl-T5-149.5 0.03 41.6 0.18 8.17 0.19 0.48 0.07 100.23 91.5
Col-1015-NiOl-T350.0 0.03 41.7 0.15 8.25 0.15 0.48 0.10 100.82 91.5
Col-1015-NiOl-T2050.0 0.02 41.4 0.18 8.26 0.15 0.48 0.06 100.51 91.5
Col-1015-NiOl-T1848.9 0.03 41.5 0.16 8.09 0.08 0.46 0.09 99.22 91.5
Col-1015-NiOl-T349.8 0.01 41.5 0.16 8.25 0.12 0.43 0.06 100.36 91.5
Col-1015-NiOl-T1849.0 0.03 41.6 0.16 8.12 0.11 0.46 0.07 99.55 91.5
Col-1015-NiOl-T2048.9 0.02 41.3 0.17 8.10 0.15 0.46 0.06 99.19 91.5
Col-1015-NiOl-T1748.7 0.02 41.4 0.16 8.08 0.12 0.43 0.07 99.02 91.5
Col-1015-NiOl-T1749.6 0.64 41.7 0.18 8.23 0.16 0.42 0.05 100.99 91.5
Col-1015-NiOl-T349.9 0.02 41.6 0.15 8.29 0.07 0.51 0.08 100.64 91.5
Col-1015-NiOl-T15-1049.0 0.02 41.7 0.17 8.14 0.03 0.48 0.08 99.65 91.5
Col-1015-NiOl-T15-1249.3 0.03 41.4 0.17 8.20 0.11 0.47 0.07 99.73 91.5
Col-1015-NiOl-T349.9 0.01 41.7 0.15 8.30 0.12 0.47 0.08 100.69 91.5
Col-1015-NiOl-T2048.8 0.02 41.3 0.15 8.13 0.14 0.44 0.06 99.10 91.5
Col-1015-NiOl-T15-949.0 0.02 41.5 0.15 8.17 0.16 0.48 0.08 99.56 91.5
Col-1015-NiOl-T15-749.3 0.02 41.5 0.16 8.22 0.15 0.46 0.05 99.85 91.4
Col-1015-NiOl-T2049.6 0.00 41.5 0.16 8.29 0.09 0.49 0.09 100.27 91.4
Col-1015-NiOl-T1549.7 0.05 41.2 0.16 8.30 0.09 0.45 0.52 100.44 91.4
Col-1015-NiOl-T749.8 0.01 42.0 0.17 8.34 0.15 0.45 0.06 101.00 91.4
Col-1015-NiOl-T1249.7 0.02 42.0 0.18 8.32 0.13 0.41 0.06 100.85 91.4
Col-1015-NiOl-T1549.5 0.03 41.4 0.17 8.30 0.11 0.43 0.07 99.99 91.4
Col-1015-NiOl-T1649.8 0.02 42.1 0.17 8.35 0.10 0.42 0.16 101.04 91.4
Col-1015-NiOl-T1149.8 0.03 41.5 0.17 8.36 0.12 0.43 0.07 100.53 91.4
Col-1015-NiOl-T1848.9 0.02 42.0 0.17 8.20 0.09 0.43 0.06 99.85 91.4
Col-1015-NiOl-T149.2 0.01 41.8 0.14 8.26 0.14 0.48 0.05 100.04 91.4
Col-1015-NiOl-T349.8 0.02 41.8 0.18 8.37 0.09 0.42 0.05 100.67 91.4
Col-1015-NiOl-T749.8 0.02 41.9 0.15 8.38 0.17 0.45 0.09 100.92 91.4
Col-1015-NiOl-T2049.5 0.02 41.3 0.17 8.33 0.13 0.44 0.07 100.00 91.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T2049.1 0.02 41.4 0.17 8.27 0.06 0.42 0.06 99.48 91.4
Col-1015-NiOl-T1249.9 0.02 41.7 0.17 8.42 0.12 0.39 0.04 100.81 91.4
Col-1015-NiOl-T1148.9 0.03 41.9 0.16 8.26 0.15 0.44 0.09 99.95 91.3
Col-1015-NiOl-T1848.4 0.09 41.4 0.17 8.18 0.13 0.48 0.06 98.97 91.3
Col-1015-NiOl-T1249.7 0.01 41.7 0.17 8.41 0.13 0.39 0.05 100.57 91.3
Col-1015-NiOl-T5-149.1 0.04 41.2 0.16 8.31 0.08 0.40 0.07 99.33 91.3
Col-1015-NiOl-T1249.7 0.02 41.5 0.18 8.42 0.12 0.40 0.05 100.39 91.3
Col-1015-NiOl-T249.1 0.03 41.8 0.18 8.33 0.14 0.41 0.05 100.10 91.3
Col-1015-NiOl-T1248.6 0.15 41.2 0.16 8.26 0.12 0.45 0.07 99.06 91.3
Col-1015-NiOl-T1849.2 0.31 41.5 0.18 8.35 0.05 0.41 0.06 100.06 91.3
Col-1015-NiOl-T1549.6 0.01 41.6 0.18 8.43 0.09 0.39 0.11 100.41 91.3
Col-1015-NiOl-T349.8 0.02 41.7 0.16 8.47 0.11 0.45 0.06 100.78 91.3
Col-1015-NiOl-T1649.7 0.01 41.8 0.16 8.45 0.11 0.44 0.11 100.77 91.3
Col-1015-NiOl-T5-148.9 0.00 41.5 0.15 8.32 0.12 0.40 0.07 99.46 91.3
Col-1015-NiOl-T149.4 0.02 41.9 0.14 8.40 0.11 0.53 0.07 100.57 91.3
Col-1015-NiOl-T249.0 0.03 42.0 0.17 8.35 0.15 0.40 0.05 100.13 91.3
Col-1015-NiOl-T1148.7 0.02 41.5 0.17 8.30 0.09 0.44 0.09 99.30 91.3
Col-1015-NiOl-T1149.1 0.02 41.6 0.18 8.37 0.14 0.41 0.31 100.10 91.3
Col-1015-NiOl-T5-248.8 0.03 41.3 0.17 8.33 0.10 0.44 0.11 99.30 91.3
Col-1015-NiOl-T1148.8 0.02 41.7 0.17 8.32 0.12 0.42 0.08 99.63 91.3
Col-1015-NiOl-T15-1149.0 0.02 41.6 0.16 8.36 0.11 0.42 0.06 99.71 91.3
Col-1015-NiOl-T849.6 0.01 41.9 0.16 8.49 0.15 0.39 0.02 100.79 91.2
Col-1015-NiOl-T749.4 0.00 41.8 0.16 8.46 0.19 0.40 0.08 100.46 91.2
Col-1015-NiOl-T2049.5 0.00 41.5 0.15 8.48 0.11 0.45 0.06 100.31 91.2
Col-1015-NiOl-T1549.5 0.02 41.4 0.22 8.49 0.14 0.40 0.08 100.21 91.2
Col-1015-NiOl-T848.9 0.04 41.0 0.17 8.38 0.13 0.44 0.07 99.13 91.2
Col-1015-NiOl-T148.3 0.09 43.4 0.14 8.28 0.10 0.53 0.06 100.82 91.2
Col-1015-NiOl-T1148.8 0.03 41.4 0.16 8.38 0.13 0.45 0.08 99.43 91.2
Col-1015-NiOl-T1549.7 0.03 41.5 0.19 8.54 0.13 0.44 0.07 100.61 91.2
Col-1015-NiOl-T749.7 0.01 41.8 0.17 8.56 0.10 0.43 0.15 100.93 91.2
Col-1015-NiOl-T1149.8 0.02 41.6 0.16 8.59 0.14 0.47 0.06 100.90 91.2
Col-1015-NiOl-T248.9 0.02 41.8 0.17 8.44 0.10 0.41 0.08 99.90 91.2
Col-1015-NiOl-T1649.4 0.02 41.5 0.18 8.53 0.12 0.44 0.05 100.30 91.2
Col-1015-NiOl-T2049.0 0.03 41.4 0.17 8.46 0.18 0.45 0.09 99.70 91.2
Col-1015-NiOl-T5-248.9 0.03 41.4 0.17 8.45 0.12 0.41 0.08 99.58 91.2
Col-1015-NiOl-T2049.5 0.01 41.4 0.17 8.56 0.11 0.40 0.08 100.19 91.2
Col-1015-NiOl-T1148.4 0.02 41.6 0.16 8.38 0.10 0.43 0.07 99.14 91.2
Col-1015-NiOl-T2048.9 0.02 41.4 0.17 8.46 0.11 0.41 0.12 99.54 91.2
Col-1015-NiOl-T1549.5 0.00 41.4 0.18 8.57 0.12 0.43 0.08 100.24 91.1
Col-1015-NiOl-T1747.7 0.93 42.7 0.17 8.27 0.10 0.42 0.05 100.36 91.1
Col-1015-NiOl-T1849.4 0.03 41.6 0.17 8.58 0.13 0.48 0.11 100.51 91.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T848.7 0.03 41.0 0.17 8.47 0.13 0.43 0.06 98.97 91.1
Col-1015-NiOl-T149.0 0.01 41.7 0.13 8.52 0.09 0.54 0.09 100.02 91.1
Col-1015-NiOl-T1249.6 0.03 41.6 0.17 8.64 0.12 0.37 0.05 100.53 91.1
Col-1015-NiOl-T248.8 0.03 41.9 0.18 8.50 0.11 0.36 0.06 99.91 91.1
Col-1015-NiOl-T1249.6 0.02 41.7 0.18 8.65 0.11 0.36 0.06 100.69 91.1
Col-1015-NiOl-T1148.8 0.02 41.7 0.17 8.51 0.12 0.40 0.08 99.83 91.1
Col-1015-NiOl-T1049.1 0.05 41.5 0.18 8.57 0.15 0.40 0.06 99.95 91.1
Col-1015-NiOl-T1649.7 0.02 41.8 0.16 8.68 0.14 0.41 0.09 100.94 91.1
Col-1015-NiOl-T149.5 0.02 41.6 0.17 8.66 0.10 0.43 0.07 100.51 91.1
Col-1015-NiOl-T15-1448.8 0.01 41.3 0.19 8.53 0.11 0.38 0.02 99.33 91.1
Col-1015-NiOl-T148.9 0.02 42.0 0.14 8.55 0.19 0.48 0.09 100.31 91.1
Col-1015-NiOl-T249.2 0.01 41.4 0.14 8.62 0.15 0.54 0.06 100.10 91.1
Col-1015-NiOl-T1649.0 0.02 41.4 0.19 8.58 0.11 0.39 0.07 99.77 91.1
Col-1015-NiOl-T1148.5 0.02 41.7 0.16 8.51 0.18 0.44 0.08 99.57 91.0
Col-1015-NiOl-T1048.7 0.03 41.3 0.16 8.55 0.17 0.39 0.07 99.39 91.0
Col-1015-NiOl-T249.6 0.02 41.5 0.15 8.71 0.14 0.42 0.03 100.61 91.0
Col-1015-NiOl-T1-13redo48.6 0.03 41.5 0.15 8.54 0.14 0.53 0.05 99.63 91.0
Col-1015-NiOl-T249.5 0.02 41.4 0.16 8.70 0.10 0.39 0.05 100.35 91.0
Col-1015-NiOl-T4-649.2 0.03 41.6 0.18 8.65 0.19 0.42 0.04 100.28 91.0
Col-1015-NiOl-T149.0 0.01 41.8 0.15 8.64 0.19 0.54 0.08 100.39 91.0
Col-1015-NiOl-T1148.6 0.03 41.3 0.17 8.57 0.14 0.39 0.15 99.43 91.0
Col-1015-NiOl-T749.3 0.02 41.8 0.16 8.69 0.19 0.38 0.18 100.75 91.0
Col-1015-NiOl-T15-1348.9 0.01 41.7 0.17 8.63 0.14 0.39 0.06 100.03 91.0
Col-1015-NiOl-T349.5 0.01 41.6 0.18 8.75 0.11 0.36 0.05 100.54 91.0
Col-1015-NiOl-T148.9 0.02 41.8 0.14 8.65 0.09 0.42 0.03 100.05 91.0
Col-1015-NiOl-T2049.4 0.02 41.3 0.16 8.75 0.18 0.39 0.04 100.26 91.0
Col-1015-NiOl-T849.5 0.01 42.0 0.17 8.78 0.16 0.38 0.07 101.05 91.0
Col-1015-NiOl-T1649.3 0.02 41.8 0.17 8.74 0.15 0.38 0.05 100.68 91.0
Col-1015-NiOl-T1149.6 0.00 41.8 0.17 8.79 0.11 0.33 0.05 100.85 91.0
Col-1015-NiOl-T1648.6 0.02 41.3 0.17 8.61 0.14 0.36 0.05 99.20 91.0
Col-1015-NiOl-T249.4 0.02 41.4 0.13 8.76 0.13 0.52 0.07 100.37 90.9
Col-1015-NiOl-T5-148.6 0.01 41.6 0.17 8.65 0.13 0.41 0.09 99.62 90.9
Col-1015-NiOl-T849.5 0.01 41.9 0.18 8.82 0.09 0.35 0.07 100.92 90.9
Col-1015-NiOl-T1649.0 0.02 41.2 0.18 8.73 0.17 0.41 0.05 99.83 90.9
Col-1015-NiOl-T649.5 0.01 41.7 0.18 8.82 0.11 0.37 0.23 100.92 90.9
Col-1015-NiOl-T1249.3 0.00 41.8 0.17 8.80 0.13 0.41 0.07 100.66 90.9
Col-1015-NiOl-T1048.9 0.02 41.6 0.16 8.73 0.14 0.39 0.06 99.99 90.9
Col-1015-NiOl-T148.8 0.01 41.9 0.15 8.71 0.12 0.44 0.05 100.12 90.9
Col-1015-NiOl-T1549.3 0.01 41.1 0.17 8.80 0.18 0.40 0.09 100.06 90.9
Col-1015-NiOl-T1649.5 0.02 41.6 0.17 8.85 0.13 0.36 0.07 100.78 90.9
Col-1015-NiOl-T1249.6 0.03 41.6 0.17 8.87 0.10 0.42 0.06 100.91 90.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T649.6 0.00 41.7 0.17 8.87 0.15 0.37 0.09 101.00 90.9
Col-1015-NiOl-T1048.6 0.02 41.5 0.18 8.70 0.24 0.43 0.10 99.84 90.9
Col-1015-NiOl-T1148.6 0.00 41.7 0.19 8.70 0.15 0.38 0.05 99.79 90.9
Col-1015-NiOl-T1148.6 0.02 41.8 0.17 8.71 0.11 0.35 0.09 99.90 90.9
Col-1015-NiOl-T1249.4 0.03 41.6 0.18 8.85 0.18 0.38 0.03 100.60 90.9
Col-1015-NiOl-T249.4 0.01 41.4 0.13 8.86 0.13 0.50 0.06 100.50 90.9
Col-1015-NiOl-T1149.3 0.03 41.7 0.17 8.84 0.19 0.42 0.07 100.71 90.9
Col-1015-NiOl-T349.5 0.03 41.6 0.18 8.87 0.07 0.42 0.06 100.76 90.9
Col-1015-NiOl-T649.1 0.01 41.8 0.18 8.80 0.17 0.39 0.05 100.46 90.9
Col-1015-NiOl-T1648.4 0.04 41.6 0.18 8.69 0.10 0.38 0.13 99.51 90.9
Col-1015-NiOl-T2049.0 0.02 41.5 0.16 8.80 0.10 0.44 0.06 100.04 90.8
Col-1015-NiOl-T4-448.8 0.02 41.4 0.18 8.76 0.09 0.38 0.05 99.68 90.8
Col-1015-NiOl-T1648.3 0.02 41.2 0.17 8.68 0.17 0.37 0.09 99.05 90.8
Col-1015-NiOl-T249.3 0.00 41.3 0.14 8.86 0.15 0.42 0.06 100.28 90.8
Col-1015-NiOl-T1949.0 0.02 41.5 0.18 8.82 0.08 0.36 0.05 100.05 90.8
Col-1015-NiOl-T1948.7 0.02 41.1 0.18 8.77 0.14 0.34 0.07 99.35 90.8
Col-1015-NiOl-T1649.5 0.02 41.8 0.17 8.91 0.13 0.36 0.07 100.99 90.8
Col-1015-NiOl-T649.0 0.01 41.7 0.18 8.83 0.12 0.40 0.05 100.34 90.8
Col-1015-NiOl-T248.8 0.02 42.0 0.19 8.80 0.11 0.39 0.05 100.41 90.8
Col-1015-NiOl-T2049.4 0.02 41.4 0.19 8.90 0.22 0.38 0.06 100.54 90.8
Col-1015-NiOl-T5-148.8 0.01 41.9 0.19 8.79 0.14 0.41 0.07 100.24 90.8
Col-1015-NiOl-T249.3 0.00 41.5 0.15 8.89 0.08 0.41 0.04 100.39 90.8
Col-1015-NiOl-T2049.3 0.02 41.5 0.17 8.91 0.15 0.41 0.05 100.48 90.8
Col-1015-NiOl-T1549.2 0.02 41.3 0.19 8.89 0.17 0.40 0.07 100.18 90.8
Col-1015-NiOl-T249.4 0.02 41.5 0.14 8.93 0.11 0.53 0.07 100.72 90.8
Col-1015-NiOl-T949.6 0.02 41.7 0.18 8.99 0.15 0.38 0.06 101.02 90.8
Col-1015-NiOl-T2049.3 0.03 41.4 0.17 8.95 0.13 0.37 0.07 100.42 90.8
Col-1015-NiOl-T348.9 0.01 41.4 0.16 8.87 0.15 0.36 0.07 99.91 90.8
Col-1015-NiOl-T249.4 0.02 41.6 0.14 8.97 0.12 0.42 0.07 100.70 90.8
Col-1015-NiOl-T1949.0 0.09 41.6 0.18 8.90 0.17 0.33 0.03 100.36 90.8
Col-1015-NiOl-T1848.5 0.02 41.4 0.16 8.80 0.11 0.38 0.06 99.36 90.8
Col-1015-NiOl-T249.4 0.01 41.4 0.15 8.98 0.13 0.46 0.08 100.65 90.7
Col-1015-NiOl-T849.3 0.01 42.0 0.19 8.96 0.17 0.33 0.04 100.96 90.7
Col-1015-NiOl-T1648.3 0.03 41.1 0.18 8.82 0.15 0.35 0.05 99.04 90.7
Col-1015-NiOl-T249.3 0.02 41.3 0.14 8.99 0.11 0.49 0.08 100.40 90.7
Col-1015-NiOl-T1148.8 0.01 41.7 0.17 8.91 0.12 0.41 0.07 100.18 90.7
Col-1015-NiOl-T2048.2 0.06 41.2 0.18 8.80 0.14 0.43 0.06 98.99 90.7
Col-1015-NiOl-T848.6 0.02 41.0 0.19 8.89 0.10 0.37 0.07 99.28 90.7
Col-1015-NiOl-T1649.1 0.03 41.8 0.17 8.97 0.17 0.33 0.03 100.57 90.7
Col-1015-NiOl-T1249.2 0.00 41.5 0.18 9.01 0.14 0.36 0.04 100.47 90.7
Col-1015-NiOl-T1149.5 0.01 41.5 0.16 9.06 0.11 0.36 0.05 100.72 90.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1149.0 0.00 41.4 0.15 8.98 0.17 0.42 0.03 100.18 90.7
Col-1015-NiOl-T1048.6 0.02 41.5 0.18 8.91 0.08 0.39 0.07 99.78 90.7
Col-1015-NiOl-T248.7 0.01 41.9 0.18 8.93 0.15 0.29 0.08 100.29 90.7
Col-1015-NiOl-T1149.2 0.01 41.6 0.15 9.03 0.13 0.45 0.06 100.68 90.7
Col-1015-NiOl-T849.3 0.01 41.8 0.16 9.04 0.12 0.36 0.09 100.89 90.7
Col-1015-NiOl-T248.2 0.20 41.9 0.20 8.84 0.11 0.35 0.06 99.89 90.7
Col-1015-NiOl-T249.2 0.02 41.4 0.14 9.03 0.14 0.43 0.07 100.44 90.7
Col-1015-NiOl-T848.4 0.01 41.2 0.17 8.89 0.18 0.38 0.06 99.28 90.7
Col-1015-NiOl-T249.0 0.01 41.4 0.13 9.00 0.11 0.53 0.07 100.30 90.7
Col-1015-NiOl-T1948.3 0.04 42.0 0.17 8.87 0.16 0.37 0.08 99.95 90.7
Col-1015-NiOl-T1949.1 0.00 41.4 0.16 9.02 0.14 0.35 0.06 100.21 90.7
Col-1015-NiOl-T1048.5 0.01 41.5 0.17 8.93 0.18 0.37 0.06 99.72 90.6
Col-1015-NiOl-T249.2 0.01 41.4 0.14 9.05 0.14 0.55 0.14 100.68 90.6
Col-1015-NiOl-T1947.9 0.84 42.5 0.18 8.81 0.14 0.36 0.10 100.84 90.6
Col-1015-NiOl-T1847.8 1.77 40.3 0.22 8.80 0.11 0.36 0.04 99.40 90.6
Col-1015-NiOl-T648.8 0.02 41.6 0.20 8.99 0.18 0.31 0.07 100.15 90.6
Col-1015-NiOl-T1948.8 0.01 41.5 0.17 8.98 0.12 0.34 0.06 99.97 90.6
Col-1015-NiOl-T249.2 0.02 41.2 0.15 9.06 0.13 0.52 0.03 100.29 90.6
Col-1015-NiOl-T148.7 0.03 41.6 0.15 8.98 0.15 0.43 0.06 100.15 90.6
Col-1015-NiOl-T2049.1 0.02 41.4 0.19 9.05 0.20 0.40 0.05 100.37 90.6
Col-1015-NiOl-T249.4 0.00 41.4 0.17 9.12 0.17 0.38 0.07 100.69 90.6
Col-1015-NiOl-T1649.5 -0.01 41.6 0.17 9.14 0.16 0.35 0.06 101.00 90.6
Col-1015-NiOl-T749.3 0.02 41.7 0.18 9.10 0.14 0.34 0.06 100.85 90.6
Col-1015-NiOl-T1949.2 0.01 41.2 0.18 9.08 0.16 0.37 0.09 100.25 90.6
Col-1015-NiOl-T2048.4 0.02 41.2 0.20 8.93 0.16 0.37 0.05 99.31 90.6
Col-1015-NiOl-T15-648.2 0.02 41.3 0.17 8.89 0.17 0.37 0.05 99.09 90.6
Col-1015-NiOl-T4-348.8 0.01 41.3 0.19 9.01 0.10 0.38 0.05 99.84 90.6
Col-1015-NiOl-T649.0 0.00 41.5 0.18 9.06 0.06 0.36 0.05 100.21 90.6
Col-1015-NiOl-T1748.9 0.02 41.4 0.17 9.06 0.18 0.33 0.04 100.16 90.6
Col-1015-NiOl-T1249.3 0.01 41.6 0.19 9.12 0.12 0.33 0.04 100.67 90.6
Col-1015-NiOl-T1748.2 0.01 41.5 0.17 8.92 0.19 0.36 0.05 99.44 90.6
Col-1015-NiOl-T2049.1 0.02 41.3 0.18 9.10 0.17 0.40 0.11 100.43 90.6
Col-1015-NiOl-T249.4 0.01 41.3 0.14 9.15 0.15 0.43 0.03 100.65 90.6
Col-1015-NiOl-T5-248.4 0.02 41.4 0.19 8.97 0.18 0.32 0.09 99.57 90.6
Col-1015-NiOl-T749.2 0.03 41.8 0.20 9.12 0.14 0.28 0.07 100.85 90.6
Col-1015-NiOl-T1948.5 0.00 41.0 0.20 8.99 0.14 0.37 0.22 99.35 90.6
Col-1015-NiOl-T5-248.5 0.02 41.5 0.19 9.00 0.13 0.34 0.07 99.73 90.6
Col-1015-NiOl-T1048.5 0.02 41.2 0.17 9.01 0.14 0.40 0.10 99.54 90.6
Col-1015-NiOl-T249.1 0.00 41.2 0.17 9.13 0.19 0.37 0.04 100.26 90.6
Col-1015-NiOl-T1048.6 0.03 41.1 0.18 9.04 0.17 0.36 0.09 99.57 90.5
Col-1015-NiOl-T549.3 0.01 41.8 0.19 9.17 0.14 0.32 0.06 100.97 90.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T14-948.3 0.03 41.0 0.17 8.99 0.13 0.36 0.21 99.19 90.5
Col-1015-NiOl-T1048.5 0.04 41.1 0.17 9.03 0.14 0.38 0.15 99.41 90.5
Col-1015-NiOl-T1948.2 0.01 41.1 0.18 8.99 0.16 0.33 0.06 99.05 90.5
Col-1015-NiOl-T148.6 0.02 41.7 0.15 9.07 0.11 0.38 0.02 100.07 90.5
Col-1015-NiOl-T149.3 0.01 41.5 0.17 9.19 0.07 0.43 0.07 100.76 90.5
Col-1015-NiOl-T249.2 0.01 41.3 0.15 9.18 0.08 0.41 0.04 100.32 90.5
Col-1015-NiOl-T1948.1 0.07 42.2 0.17 8.98 0.13 0.35 0.06 100.10 90.5
Col-1015-NiOl-T1349.1 0.00 41.3 0.19 9.17 0.17 0.34 0.11 100.41 90.5
Col-1015-NiOl-T1948.9 0.01 41.3 0.18 9.14 0.15 0.36 0.05 100.10 90.5
Col-1015-NiOl-T1948.9 0.02 41.2 0.16 9.13 0.13 0.35 0.06 99.97 90.5
Col-1015-NiOl-T1149.2 0.01 41.6 0.19 9.19 0.20 0.31 0.08 100.77 90.5
Col-1015-NiOl-T1149.3 0.00 41.6 0.16 9.23 0.16 0.41 0.04 100.95 90.5
Col-1015-NiOl-T1549.0 0.00 41.0 0.19 9.17 0.14 0.34 0.08 99.90 90.5
Col-1015-NiOl-T249.2 0.02 41.3 0.17 9.22 0.14 0.34 0.04 100.43 90.5
Col-1015-NiOl-T14-748.5 0.02 41.3 0.18 9.09 0.12 0.35 0.04 99.59 90.5
Col-1015-NiOl-T748.9 0.01 41.1 0.18 9.18 0.15 0.30 0.14 99.99 90.5
Col-1015-NiOl-T1248.4 0.03 41.6 0.13 9.10 0.15 0.46 0.08 99.96 90.5
Col-1015-NiOl-T1148.5 0.02 41.7 0.18 9.13 0.08 0.34 0.05 99.99 90.5
Col-1015-NiOl-T1248.9 0.01 41.4 0.19 9.19 0.17 0.31 0.05 100.14 90.5
Col-1015-NiOl-T1949.0 0.01 41.4 0.18 9.22 0.12 0.32 0.07 100.37 90.5
Col-1015-NiOl-T5-148.4 0.01 41.6 0.20 9.11 0.15 0.32 0.04 99.81 90.4
Col-1015-NiOl-T1948.1 0.12 41.2 0.18 9.07 0.17 0.34 0.03 99.17 90.4
Col-1015-NiOl-T1548.9 0.02 41.2 0.19 9.23 0.14 0.29 0.08 100.07 90.4
Col-1015-NiOl-T748.9 0.04 41.2 0.18 9.22 0.16 0.28 0.06 100.01 90.4
Col-1015-NiOl-T549.1 0.02 41.7 0.20 9.26 0.15 0.31 0.05 100.82 90.4
Col-1015-NiOl-T249.2 0.00 41.3 0.17 9.30 0.14 0.36 0.06 100.57 90.4
Col-1015-NiOl-T249.1 0.02 41.4 0.13 9.30 0.15 0.43 0.08 100.66 90.4
Col-1015-NiOl-T1048.4 0.02 41.3 0.18 9.16 0.11 0.33 0.04 99.51 90.4
Col-1015-NiOl-T1249.2 0.01 41.6 0.18 9.31 0.20 0.35 0.06 100.93 90.4
Col-1015-NiOl-T1148.5 0.02 41.6 0.18 9.20 0.13 0.34 0.06 100.02 90.4
Col-1015-NiOl-T249.2 0.03 41.3 0.14 9.32 0.25 0.36 0.08 100.68 90.4
Col-1015-NiOl-T1749.2 0.01 41.6 0.18 9.33 0.08 0.33 0.05 100.75 90.4
Col-1015-NiOl-T1948.7 0.03 41.3 0.16 9.25 0.13 0.31 0.06 100.01 90.4
Col-1015-NiOl-T15-1548.2 0.03 41.6 0.20 9.15 0.14 0.30 0.06 99.70 90.4
Col-1015-NiOl-T249.0 0.01 41.3 0.15 9.30 0.15 0.43 0.06 100.41 90.4
Col-1015-NiOl-T1949.0 0.02 41.5 0.19 9.31 0.20 0.33 0.06 100.56 90.4
Col-1015-NiOl-T549.0 0.01 41.7 0.18 9.32 0.12 0.33 0.09 100.80 90.4
Col-1015-NiOl-T648.5 0.02 41.2 0.19 9.22 0.11 0.37 0.07 99.69 90.4
Col-1015-NiOl-T1148.8 0.03 41.6 0.15 9.27 0.13 0.37 0.06 100.34 90.4
Col-1015-NiOl-T649.4 0.01 41.6 0.17 9.39 0.05 0.34 0.05 100.99 90.4
Col-1015-NiOl-T1348.4 0.02 41.2 0.19 9.20 0.14 0.31 0.06 99.51 90.4
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1449.0 0.04 41.4 0.18 9.33 0.18 0.46 0.08 100.69 90.4
Col-1015-NiOl-T14-1248.2 0.01 40.9 0.19 9.18 0.10 0.32 0.09 99.06 90.4
Col-1015-NiOl-T248.0 0.02 41.7 0.19 9.15 0.14 0.34 0.04 99.59 90.4
Col-1015-NiOl-T1749.0 0.00 41.5 0.19 9.34 0.13 0.32 0.06 100.61 90.4
Col-1015-NiOl-T1948.9 0.01 42.1 0.18 9.31 0.10 0.33 0.04 100.93 90.3
Col-1015-NiOl-T1948.9 0.02 41.3 0.17 9.31 0.12 0.37 0.07 100.26 90.3
Col-1015-NiOl-T1148.4 0.01 41.6 0.18 9.22 0.15 0.35 0.10 100.00 90.3
Col-1015-NiOl-T548.9 0.02 41.7 0.18 9.33 0.14 0.30 0.06 100.69 90.3
Col-1015-NiOl-T1348.7 0.02 41.4 0.19 9.29 0.15 0.29 0.05 100.12 90.3
Col-1015-NiOl-T1148.8 0.03 41.6 0.19 9.31 0.10 0.33 0.06 100.41 90.3
Col-1015-NiOl-T14-1048.1 0.03 41.1 0.20 9.18 0.14 0.36 0.14 99.22 90.3
Col-1015-NiOl-T1348.7 -0.01 41.1 0.18 9.29 0.19 0.32 0.05 99.87 90.3
Col-1015-NiOl-T1348.9 0.02 41.3 0.17 9.34 0.12 0.33 0.05 100.26 90.3
Col-1015-NiOl-T648.9 0.02 41.5 0.19 9.33 0.16 0.35 0.07 100.53 90.3
Col-1015-NiOl-T949.2 0.00 41.7 0.19 9.40 0.12 0.33 0.06 101.02 90.3
Col-1015-NiOl-T1149.1 0.01 41.6 0.13 9.39 0.14 0.42 0.04 100.90 90.3
Col-1015-NiOl-T14-848.1 0.02 41.0 0.17 9.19 0.11 0.36 0.06 99.03 90.3
Col-1015-NiOl-T1147.9 0.02 41.4 0.17 9.16 0.15 0.32 0.05 99.25 90.3
Col-1015-NiOl-T14-1148.1 0.02 41.0 0.17 9.19 0.11 0.33 0.06 98.98 90.3
Col-1015-NiOl-T1948.8 0.00 41.4 0.17 9.34 0.18 0.33 0.05 100.27 90.3
Col-1015-NiOl-T1948.6 0.02 41.2 0.21 9.31 0.11 0.28 0.05 99.86 90.3
Col-1015-NiOl-T1148.1 0.02 41.6 0.20 9.21 0.07 0.28 0.06 99.57 90.3
Col-1015-NiOl-T1348.9 0.01 41.5 0.18 9.38 0.11 0.33 0.09 100.47 90.3
Col-1015-NiOl-T1948.9 0.02 41.5 0.19 9.38 0.17 0.33 0.06 100.50 90.3
Col-1015-NiOl-T2048.9 0.01 41.3 0.18 9.39 0.17 0.33 0.04 100.27 90.3
Col-1015-NiOl-T1647.1 0.03 42.9 0.17 9.05 0.13 0.40 0.16 99.90 90.3
Col-1015-NiOl-T748.2 0.01 40.9 0.17 9.28 0.13 0.30 0.06 99.03 90.2
Col-1015-NiOl-T1949.0 0.02 41.4 0.20 9.43 0.11 0.30 0.06 100.52 90.2
Col-1015-NiOl-T1348.4 0.01 41.5 0.21 9.32 0.19 0.27 0.04 99.99 90.2
Col-1015-NiOl-T1148.1 0.01 41.4 0.21 9.28 0.12 0.28 0.06 99.46 90.2
Col-1015-NiOl-T1348.8 0.02 41.3 0.19 9.43 0.15 0.32 0.04 100.25 90.2
Col-1015-NiOl-T1948.8 0.02 41.4 0.17 9.42 0.14 0.34 0.08 100.36 90.2
Col-1015-NiOl-T1348.1 0.01 41.1 0.20 9.28 0.10 0.29 0.03 99.03 90.2
Col-1015-NiOl-T948.9 0.07 40.9 0.20 9.45 0.14 0.30 0.05 100.07 90.2
Col-1015-NiOl-T1348.8 0.00 41.1 0.19 9.44 0.13 0.33 0.17 100.18 90.2
Col-1015-NiOl-T1748.2 0.02 41.0 0.17 9.31 0.15 0.34 0.04 99.14 90.2
Col-1015-NiOl-T1848.1 0.01 41.0 0.18 9.31 0.14 0.31 0.06 99.18 90.2
Col-1015-NiOl-T748.2 0.02 41.1 0.16 9.34 0.12 0.27 0.03 99.22 90.2
Col-1015-NiOl-T1348.4 0.01 41.2 0.18 9.36 0.17 0.28 0.05 99.65 90.2
Col-1015-NiOl-T748.3 0.00 40.8 0.18 9.35 0.19 0.33 0.02 99.17 90.2
Col-1015-NiOl-T448.7 0.01 41.3 0.17 9.44 0.14 0.30 0.05 100.16 90.2

480



Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1848.3 0.01 41.2 0.19 9.37 0.13 0.30 0.04 99.56 90.2
Col-1015-NiOl-T1449.0 0.02 41.6 0.17 9.51 0.12 0.40 0.08 100.89 90.2
Col-1015-NiOl-T1348.9 0.03 41.2 0.18 9.49 0.14 0.31 0.10 100.38 90.2
Col-1015-NiOl-T1348.7 0.01 41.3 0.17 9.45 0.14 0.33 0.05 100.22 90.2
Col-1015-NiOl-T548.9 0.01 41.7 0.20 9.49 0.12 0.31 0.04 100.80 90.2
Col-1015-NiOl-T448.6 0.02 41.3 0.19 9.43 0.11 0.30 0.07 100.01 90.2
Col-1015-NiOl-T1948.0 0.04 41.0 0.20 9.34 0.15 0.30 0.02 99.05 90.2
Col-1015-NiOl-T1248.3 0.02 41.4 0.16 9.40 0.12 0.40 0.11 99.98 90.2
Col-1015-NiOl-T748.6 0.02 41.2 0.18 9.45 0.13 0.32 0.04 99.87 90.2
Col-1015-NiOl-T748.1 0.02 40.9 0.16 9.35 0.12 0.33 0.05 98.98 90.2
Col-1015-NiOl-T1148.2 0.01 41.5 0.20 9.39 0.08 0.27 0.05 99.63 90.1
Col-1015-NiOl-T1948.3 0.03 41.0 0.18 9.41 0.15 0.34 0.08 99.49 90.1
Col-1015-NiOl-T548.8 0.02 41.8 0.19 9.52 0.12 0.30 0.09 100.86 90.1
Col-1015-NiOl-T748.9 0.02 41.6 0.19 9.54 0.14 0.32 0.05 100.74 90.1
Col-1015-NiOl-T1148.0 0.02 41.5 0.19 9.37 0.21 0.27 0.01 99.57 90.1
Col-1015-NiOl-T1948.8 0.01 41.3 0.18 9.53 0.07 0.30 0.06 100.30 90.1
Col-1015-NiOl-T1848.0 0.01 41.2 0.21 9.38 0.18 0.28 0.04 99.37 90.1
Col-1015-NiOl-T1348.6 0.01 41.2 0.21 9.50 0.13 0.28 0.04 100.04 90.1
Col-1015-NiOl-T1348.9 0.01 41.3 0.16 9.55 0.14 0.36 0.05 100.46 90.1
Col-1015-NiOl-T548.9 0.02 41.9 0.20 9.56 0.13 0.30 0.05 101.03 90.1
Col-1015-NiOl-T1948.8 0.01 41.4 0.18 9.55 0.16 0.30 0.06 100.47 90.1
Col-1015-NiOl-T448.6 0.01 41.4 0.19 9.52 0.21 0.33 0.05 100.36 90.1
Col-1015-NiOl-T2048.7 0.02 41.4 0.20 9.54 0.09 0.30 0.05 100.34 90.1
Col-1015-NiOl-T848.2 0.01 40.9 0.19 9.45 0.16 0.30 0.05 99.23 90.1
Col-1015-NiOl-T1948.6 0.07 41.5 0.19 9.53 0.22 0.27 0.11 100.51 90.1
Col-1015-NiOl-T448.9 0.01 41.6 0.18 9.59 0.16 0.29 0.05 100.77 90.1
Col-1015-NiOl-T1347.8 0.02 41.2 0.23 9.39 0.13 0.26 0.02 99.08 90.1
Col-1015-NiOl-T5-148.2 0.02 41.4 0.20 9.46 0.19 0.31 0.05 99.79 90.1
Col-1015-NiOl-T947.8 0.02 41.2 0.21 9.39 0.14 0.28 0.05 99.12 90.1
Col-1015-NiOl-T248.8 0.01 41.3 0.21 9.58 0.20 0.26 0.07 100.40 90.1
Col-1015-NiOl-T548.9 0.02 41.7 0.21 9.61 0.16 0.28 0.04 100.93 90.1
Col-1015-NiOl-T1348.7 0.00 41.3 0.18 9.58 0.19 0.30 0.04 100.26 90.1
Col-1015-NiOl-T1749.0 -0.01 41.6 0.17 9.65 0.23 0.30 0.05 101.03 90.1
Col-1015-NiOl-T1749.0 0.02 41.5 0.20 9.64 0.17 0.28 0.05 100.82 90.1
Col-1015-NiOl-T1348.4 0.04 41.4 0.19 9.53 0.15 0.26 0.08 100.13 90.1
Col-1015-NiOl-T1047.8 0.03 41.4 0.20 9.41 0.19 0.29 0.05 99.38 90.1
Col-1015-NiOl-T448.7 0.01 41.3 0.19 9.59 0.12 0.30 0.07 100.33 90.1
Col-1015-NiOl-T1148.8 0.00 41.4 0.14 9.62 0.15 0.38 0.06 100.52 90.0
Col-1015-NiOl-T1247.8 0.01 41.3 0.13 9.43 0.15 0.49 0.03 99.37 90.0
Col-1015-NiOl-T3-348.4 0.03 41.8 0.20 9.54 0.12 0.31 0.04 100.43 90.0
Col-1015-NiOl-T748.0 0.02 40.8 0.19 9.47 0.12 0.30 0.06 98.96 90.0
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1348.8 0.01 41.1 0.18 9.63 0.15 0.29 0.05 100.14 90.0
Col-1015-NiOl-T248.2 0.02 41.8 0.19 9.52 0.20 0.30 0.07 100.37 90.0
Col-1015-NiOl-T14-648.2 0.02 41.0 0.20 9.53 0.14 0.28 0.07 99.41 90.0
Col-1015-NiOl-T748.8 0.02 41.7 0.20 9.67 0.18 0.29 0.04 100.88 90.0
Col-1015-NiOl-T449.0 0.01 41.5 0.18 9.71 0.16 0.32 0.05 100.96 90.0
Col-1015-NiOl-T648.9 -0.01 41.4 0.20 9.70 0.15 0.28 0.07 100.72 90.0
Col-1015-NiOl-T2048.8 0.01 41.0 0.21 9.68 0.10 0.29 0.06 100.13 90.0
Col-1015-NiOl-T1347.9 0.00 41.5 0.20 9.52 0.14 0.27 0.04 99.58 90.0
Col-1015-NiOl-T248.7 0.02 41.4 0.20 9.68 0.12 0.29 0.02 100.40 90.0
Col-1015-NiOl-T748.2 0.01 41.0 0.17 9.57 0.17 0.28 0.03 99.42 90.0
Col-1015-NiOl-T248.0 0.02 41.7 0.20 9.54 0.15 0.28 0.05 99.98 90.0
Col-1015-NiOl-T1548.9 0.01 41.0 0.20 9.72 0.20 0.30 0.10 100.37 90.0
Col-1015-NiOl-T1348.6 0.00 41.3 0.20 9.68 0.17 0.28 0.07 100.35 90.0
Col-1015-NiOl-T448.8 0.01 41.6 0.20 9.73 0.16 0.28 0.07 100.89 89.9
Col-1015-NiOl-T448.9 0.00 41.3 0.19 9.75 0.17 0.30 0.05 100.63 89.9
Col-1015-NiOl-T248.1 0.02 41.7 0.19 9.60 0.20 0.30 0.04 100.17 89.9
Col-1015-NiOl-T449.0 0.00 41.6 0.19 9.78 0.12 0.25 0.02 100.98 89.9
Col-1015-NiOl-T1348.1 0.03 41.2 0.20 9.62 0.15 0.32 0.04 99.73 89.9
Col-1015-NiOl-T15-548.2 0.02 41.2 0.19 9.64 0.18 0.31 0.03 99.82 89.9
Col-1015-NiOl-T1948.0 0.01 41.4 0.21 9.59 0.13 0.26 0.04 99.58 89.9
Col-1015-NiOl-T3-248.4 0.04 42.2 0.21 9.68 0.16 0.27 0.05 101.04 89.9
Col-1015-NiOl-T947.8 0.04 41.4 0.21 9.58 0.19 0.28 0.05 99.59 89.9
Col-1015-NiOl-T548.7 0.03 41.8 0.21 9.75 0.19 0.21 0.04 100.93 89.9
Col-1015-NiOl-T1248.5 0.00 41.4 0.20 9.72 0.16 0.27 0.03 100.28 89.9
Col-1015-NiOl-T748.5 0.01 41.6 0.21 9.73 0.15 0.24 0.03 100.53 89.9
Col-1015-NiOl-T1348.9 0.02 41.4 0.20 9.80 0.15 0.27 0.07 100.72 89.9
Col-1015-NiOl-T848.1 0.01 41.2 0.21 9.67 0.19 0.28 0.05 99.69 89.9
Col-1015-NiOl-T247.8 0.02 41.5 0.20 9.62 0.15 0.28 0.05 99.66 89.9
Col-1015-NiOl-T647.9 0.02 41.2 0.23 9.66 0.14 0.27 0.03 99.45 89.8
Col-1015-NiOl-T2047.8 0.02 41.1 0.20 9.64 0.17 0.30 0.03 99.20 89.8
Col-1015-NiOl-T1148.0 0.02 41.6 0.20 9.69 0.16 0.26 0.07 99.94 89.8
Col-1015-NiOl-T4-147.3 0.01 41.5 0.20 9.58 0.17 0.29 0.03 99.06 89.8
Col-1015-NiOl-T1347.1 0.02 42.2 0.19 9.54 0.19 0.32 0.05 99.54 89.8
Col-1015-NiOl-T1647.9 0.01 41.1 0.19 9.71 0.11 0.31 0.06 99.40 89.8
Col-1015-NiOl-T748.3 0.01 41.6 0.22 9.80 0.11 0.26 0.06 100.38 89.8
Col-1015-NiOl-T1647.7 0.01 41.2 0.18 9.68 0.11 0.28 0.05 99.25 89.8
Col-1015-NiOl-T648.6 0.03 41.5 0.19 9.88 0.21 0.28 0.05 100.71 89.8
Col-1015-NiOl-T148.5 0.01 41.7 0.17 9.87 0.10 0.30 0.04 100.68 89.8
Col-1015-NiOl-T1048.0 0.02 41.5 0.22 9.77 0.16 0.25 0.05 99.99 89.7
Col-1015-NiOl-T1748.8 0.01 41.5 0.20 9.94 0.16 0.29 0.04 100.98 89.7
Col-1015-NiOl-T1148.1 0.03 41.7 0.22 9.80 0.20 0.26 0.04 100.30 89.7
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T1748.7 0.01 41.6 0.18 9.92 0.14 0.27 0.04 100.84 89.7
Col-1015-NiOl-T1548.6 0.00 41.1 0.20 9.92 0.17 0.28 0.06 100.36 89.7
Col-1015-NiOl-T1946.3 0.06 44.0 0.20 9.44 0.17 0.30 0.04 100.56 89.7
Col-1015-NiOl-T647.8 0.03 41.4 0.22 9.82 0.23 0.26 0.03 99.77 89.7
Col-1015-NiOl-T3-448.4 0.01 41.6 0.17 9.93 0.14 0.25 0.07 100.58 89.7
Col-1015-NiOl-T448.6 0.02 41.5 0.22 9.98 0.17 0.21 0.01 100.65 89.7
Col-1015-NiOl-T1647.9 0.01 41.3 0.21 9.84 0.17 0.26 0.02 99.71 89.7
Col-1015-NiOl-T447.7 0.01 41.1 0.22 9.80 0.21 0.29 0.03 99.33 89.7
Col-1015-NiOl-T1048.7 0.01 41.6 0.21 10.04 0.13 0.24 0.06 101.04 89.6
Col-1015-NiOl-T1748.8 0.00 41.5 0.19 10.06 0.18 0.26 0.04 100.99 89.6
Col-1015-NiOl-T14-347.5 0.05 41.2 0.22 9.83 0.15 0.24 0.03 99.31 89.6
Col-1015-NiOl-T14-1548.1 0.00 41.1 0.22 9.95 0.21 0.25 0.03 99.79 89.6
Col-1015-NiOl-T5-247.8 0.02 41.3 0.20 9.89 0.16 0.26 0.05 99.70 89.6
Col-1015-NiOl-T1347.7 0.03 41.2 0.22 9.89 0.17 0.22 0.04 99.49 89.6
Col-1015-NiOl-T247.6 0.02 41.4 0.22 9.88 0.19 0.23 0.04 99.62 89.6
Col-1015-NiOl-T1748.7 0.02 41.4 0.20 10.12 0.10 0.25 0.05 100.85 89.6
Col-1015-NiOl-T1548.4 0.00 41.0 0.20 10.07 0.18 0.26 0.05 100.16 89.5
Col-1015-NiOl-T14-447.8 0.01 41.2 0.19 9.97 0.14 0.23 0.02 99.57 89.5
Col-1015-NiOl-T448.5 0.00 41.4 0.19 10.12 0.17 0.25 0.03 100.67 89.5
Col-1015-NiOl-T1947.9 0.02 40.9 0.20 10.05 0.14 0.19 0.08 99.57 89.5
Col-1015-NiOl-T1748.5 0.01 41.4 0.22 10.16 0.16 0.25 0.05 100.71 89.5
Col-1015-NiOl-T2047.6 0.01 40.8 0.19 10.04 0.16 0.31 0.05 99.21 89.4
Col-1015-NiOl-T448.1 0.01 41.5 0.22 10.16 0.16 0.24 0.03 100.43 89.4
Col-1015-NiOl-T248.7 0.00 41.2 0.18 10.29 0.16 0.25 0.04 100.83 89.4
Col-1015-NiOl-T747.5 0.01 40.9 0.19 10.07 0.16 0.25 0.05 99.14 89.4
Col-1015-NiOl-T1748.4 0.01 41.7 0.24 10.27 0.21 0.20 0.02 101.00 89.4
Col-1015-NiOl-T3-1447.3 0.02 41.6 0.20 10.09 0.13 0.28 0.08 99.69 89.3
Col-1015-NiOl-T648.2 0.03 41.5 0.22 10.29 0.17 0.27 0.05 100.75 89.3
Col-1015-NiOl-T1348.1 0.00 41.1 0.21 10.30 0.18 0.26 0.04 100.11 89.3
Col-1015-NiOl-T1348.3 0.01 41.1 0.21 10.35 0.15 0.24 0.04 100.39 89.3
Col-1015-NiOl-T3-1647.0 0.05 41.6 0.20 10.08 0.13 0.27 0.05 99.36 89.3
Col-1015-NiOl-T1348.0 0.02 41.0 0.20 10.31 0.15 0.23 0.04 99.96 89.2
Col-1015-NiOl-T3-547.5 0.02 41.5 0.18 10.20 0.14 0.30 0.06 99.92 89.2
Col-1015-NiOl-T3-647.6 0.02 41.8 0.18 10.22 0.16 0.23 0.05 100.20 89.2
Col-1015-NiOl-T3-948.1 0.03 41.8 0.19 10.35 0.11 0.27 0.07 100.84 89.2
Col-1015-NiOl-T248.3 0.01 41.3 0.24 10.44 0.21 0.22 0.03 100.72 89.2
Col-1015-NiOl-T1848.1 0.01 41.2 0.24 10.42 0.28 0.20 0.03 100.42 89.2
Col-1015-NiOl-T1348.0 0.01 41.2 0.22 10.41 0.19 0.21 0.04 100.25 89.2
Col-1015-NiOl-T3-1247.7 0.02 42.0 0.20 10.34 0.15 0.27 0.02 100.63 89.1
Col-1015-NiOl-T1348.2 0.07 41.3 0.30 10.47 0.27 0.13 0.01 100.75 89.1
Col-1015-NiOl-T1048.2 0.01 41.6 0.20 10.46 0.14 0.24 0.06 100.89 89.1
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1015-NiOl-T748.0 0.03 41.5 0.25 10.42 0.20 0.18 0.04 100.60 89.1
Col-1015-NiOl-T1048.4 0.02 41.3 0.20 10.57 0.20 0.27 0.03 101.01 89.1
Col-1015-NiOl-T747.5 0.02 40.9 0.21 10.44 0.19 0.23 0.05 99.50 89.0
Col-1015-NiOl-T2047.3 0.00 40.9 0.25 10.51 0.17 0.18 0.05 99.43 88.9
Col-1015-NiOl-T5-147.3 0.01 41.1 0.26 10.51 0.17 0.18 0.03 99.56 88.9
Col-1015-NiOl-T1348.0 0.01 41.3 0.21 10.69 0.24 0.23 0.05 100.79 88.9
Col-1015-NiOl-T5-147.3 0.00 41.3 0.24 10.51 0.18 0.20 0.02 99.72 88.9
Col-1015-NiOl-T1548.0 0.00 40.7 0.24 10.69 0.15 0.20 0.03 100.03 88.9
Col-1015-NiOl-T1447.6 0.00 41.0 0.22 10.60 0.18 0.18 0.03 99.85 88.9
Col-1015-NiOl-T3-1547.2 0.02 41.2 0.19 10.51 0.14 0.27 0.10 99.60 88.9
Col-1015-NiOl-T1347.9 0.02 41.0 0.22 10.69 0.17 0.24 0.02 100.28 88.9
Col-1015-NiOl-T15-147.0 0.01 41.1 0.26 10.55 0.21 0.19 0.02 99.34 88.8
Col-1015-NiOl-T1347.8 0.00 41.0 0.26 10.73 0.20 0.15 0.06 100.20 88.8
Col-1015-NiOl-T3-747.1 0.01 41.1 0.19 10.60 0.15 0.25 0.06 99.50 88.8
Col-1015-NiOl-T3-1347.4 0.02 41.3 0.19 10.66 0.14 0.23 0.08 99.99 88.8
Col-1015-NiOl-T1547.8 0.02 40.7 0.25 10.77 0.22 0.15 0.04 99.94 88.8
Col-1015-NiOl-T3-1046.9 0.02 41.2 0.20 10.59 0.11 0.26 0.03 99.28 88.8
Col-1015-NiOl-T647.7 0.02 41.3 0.24 10.79 0.22 0.18 0.03 100.53 88.7
Col-1015-NiOl-T247.4 0.02 41.6 0.23 10.73 0.15 0.23 0.03 100.34 88.7
Col-1015-NiOl-T3-1147.2 0.02 41.5 0.20 10.70 0.12 0.24 0.06 100.06 88.7
Col-1015-NiOl-T1447.6 0.01 41.2 0.21 10.79 0.14 0.17 0.04 100.17 88.7
Col-1015-NiOl-T3-847.2 0.01 41.3 0.20 10.75 0.19 0.25 0.06 99.94 88.7
Col-1015-NiOl-T15-247.2 0.03 41.3 0.25 10.77 0.17 0.22 0.01 99.97 88.6
Col-1015-NiOl-T147.2 0.01 41.6 0.18 10.78 0.19 0.31 0.04 100.34 88.6
Col-1015-NiOl-T1947.7 0.02 41.2 0.28 10.93 0.21 0.20 0.12 100.66 88.6
Col-1015-NiOl-T1448.0 0.02 41.3 0.24 11.03 0.14 0.19 0.01 100.90 88.6
Col-1015-NiOl-T246.9 0.01 41.4 0.26 10.77 0.21 0.18 0.03 99.73 88.6
Col-1015-NiOl-T1047.7 0.02 41.5 0.22 11.00 0.23 0.20 0.02 100.91 88.6
Col-1015-NiOl-T448.0 0.01 41.3 0.26 11.06 0.19 0.18 0.02 101.05 88.6
Col-1015-NiOl-T1447.8 0.02 41.3 0.22 11.06 0.14 0.21 0.02 100.74 88.5
Col-1015-NiOl-T147.2 0.02 41.4 0.26 10.93 0.22 0.16 0.02 100.23 88.5
Col-1015-NiOl-T5-146.8 0.01 41.3 0.25 10.94 0.13 0.15 0.03 99.56 88.4
Col-1015-NiOl-T1447.6 0.00 41.1 0.24 11.16 0.13 0.19 0.03 100.47 88.4
Col-1015-NiOl-T1447.8 0.00 41.1 0.21 11.29 0.19 0.18 0.00 100.80 88.3
Col-1015-NiOl-T15-1646.8 0.02 41.0 0.24 11.11 0.15 0.16 0.02 99.48 88.2
Col-1015-NiOl-T1047.3 0.00 41.3 0.22 11.37 0.16 0.20 0.05 100.67 88.1
Col-1015-NiOl-T5-246.9 0.01 41.2 0.23 11.34 0.22 0.17 0.04 100.16 88.1
Col-1015-NiOl-T1047.2 0.03 41.4 0.23 11.70 0.23 0.17 0.03 100.97 87.8
Col-1015-NiOl-T15-346.8 0.02 41.2 0.21 11.70 0.21 0.18 0.05 100.34 87.7
Col-1015-NiOl-T146.8 0.02 41.3 0.20 11.72 0.17 0.25 0.03 100.46 87.7
Col-1015-NiOl-T146.3 0.02 41.0 0.23 11.80 0.17 0.17 0.03 99.67 87.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#

Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total
Col-1016-a-NiOl-T3MgHunt48.5 0.04 41.3 0.18 9.44 0.21 0.37 0.07 100.1 90.1
Col-1016-a-NiOl-T548.7 0.05 41.5 0.16 9.52 0.16 0.36 0.07 100.5 90.1
Col-1016-a-NiOl-T348.5 0.04 41.1 0.16 9.53 0.14 0.45 0.05 99.96 90.1
Col-1016-a-NiOl-T17MgHunt48.5 0.03 41.4 0.15 9.56 0.15 0.33 0.05 100.2 90.0
Col-1016-a-NiOl-T17MgHunt48.4 0.03 41.5 0.15 9.68 0.18 0.31 0.05 100.3 89.9
Col-1016-a-NiOl-T3MgHunt48.2 0.08 41.1 0.17 9.69 0.18 0.42 0.07 99.97 89.9
Col-1016-a-NiOl-T3MgHunt48.9 0.02 41.1 0.15 9.83 0.21 0.44 0.06 100.8 89.9
Col-1016-a-NiOl-T3MgHunt48.7 0.03 41.4 0.15 9.81 0.11 0.46 0.08 100.8 89.8
Col-1016-a-NiOl-T17MgHunt48.4 0.03 41.5 0.15 9.76 0.09 0.32 0.05 100.3 89.8
Col-1016-a-NiOl-T17MgHunt48.7 0.02 41.4 0.15 9.82 0.17 0.35 0.08 100.6 89.8
Col-1016-a-NiOl-T548.4 0.03 41.4 0.16 9.76 0.14 0.35 0.09 100.3 89.8
Col-1016-a-NiOl-T1748.5 0.03 41.8 0.16 9.82 0.11 0.35 0.04 100.8 89.8
Col-1016-a-NiOl-T1748.5 0.05 41.7 0.16 9.89 0.18 0.35 0.07 100.9 89.7
Col-1016-a-NiOl-T548.5 0.04 41.3 0.15 9.90 0.09 0.39 0.06 100.5 89.7
Col-1016-a-NiOl-T348.1 0.02 41.1 0.16 9.84 0.19 0.42 0.04 99.85 89.7
Col-1016-a-NiOl-T1548.2 0.02 41.5 0.16 9.89 0.15 0.41 0.03 100.4 89.7
Col-1016-a-NiOl-T17MgHunt48.4 0.02 41.5 0.17 9.94 0.22 0.34 0.04 100.6 89.7
Col-1016-a-NiOl-T3MgHunt48.7 0.05 41.3 0.19 10.02 0.15 0.42 0.07 100.9 89.6
Col-1016-a-NiOl-T5MgHunt48.6 0.02 41.5 0.16 10.02 0.14 0.36 0.06 100.9 89.6
Col-1016-a-NiOl-T3MgHunt48.1 0.01 41.3 0.17 9.97 0.18 0.40 0.07 100.2 89.6
Col-1016-a-NiOl-T1448.4 0.03 41.7 0.16 10.06 0.14 0.34 0.04 100.9 89.6
Col-1016-a-NiOl-T1448.6 0.03 41.4 0.17 10.15 0.13 0.34 0.05 100.9 89.5
Col-1016-a-NiOl-T1748.3 0.03 41.5 0.16 10.10 0.19 0.34 0.06 100.7 89.5
Col-1016-a-NiOl-T1748.3 0.03 41.6 0.15 10.12 0.14 0.35 0.05 100.8 89.5
Col-1016-a-NiOl-T1448.2 0.03 41.5 0.16 10.11 0.12 0.32 0.04 100.5 89.5
Col-1016-a-NiOl-T548.3 0.03 41.2 0.18 10.13 0.14 0.35 0.06 100.4 89.5
Col-1016-a-NiOl-T1548.3 0.02 41.5 0.15 10.17 0.17 0.43 0.03 100.7 89.4
Col-1016-a-NiOl-T1548.2 0.01 41.4 0.15 10.19 0.17 0.40 0.04 100.5 89.4
Col-1016-a-NiOl-T947.9 0.03 40.9 0.16 10.13 0.10 0.39 0.08 99.69 89.4
Col-1016-a-NiOl-T1348.0 0.02 41.8 0.16 10.17 0.16 0.36 0.03 100.8 89.4
Col-1016-a-NiOl-T5MgHunt48.4 0.02 41.4 0.15 10.32 0.11 0.32 0.05 100.8 89.3
Col-1016-a-NiOl-T547.9 0.02 41.0 0.16 10.23 0.20 0.33 0.04 99.91 89.3
Col-1016-a-NiOl-T1747.9 0.02 41.4 0.16 10.23 0.17 0.33 0.08 100.3 89.3
Col-1016-a-NiOl-T1548.1 0.03 41.5 0.16 10.28 0.23 0.41 0.04 100.7 89.3
Col-1016-a-NiOl-T1448.3 0.03 41.5 0.15 10.35 0.16 0.34 0.05 100.9 89.3
Col-1016-a-NiOl-T1347.8 0.03 41.9 0.17 10.26 0.13 0.34 0.05 100.7 89.3
Col-1016-a-NiOl-T5MgHunt48.3 0.01 41.6 0.16 10.38 0.09 0.34 0.05 101 89.2
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T547.9 0.01 41.1 0.16 10.30 0.16 0.36 0.18 100.2 89.2
Col-1016-a-NiOl-T1448.3 0.02 41.4 0.16 10.37 0.10 0.35 0.05 100.7 89.2
Col-1016-a-NiOl-T17MgHunt48.0 0.03 41.2 0.16 10.34 0.15 0.34 0.05 100.3 89.2
Col-1016-a-NiOl-T1248.0 0.03 41.5 0.16 10.35 0.16 0.37 0.07 100.6 89.2
Col-1016-a-NiOl-T1148.1 0.03 41.5 0.18 10.37 0.15 0.37 0.06 100.7 89.2
Col-1016-a-NiOl-T1448.3 0.02 41.5 0.16 10.42 0.14 0.30 0.06 100.9 89.2
Col-1016-a-NiOl-T1448.0 0.04 41.6 0.16 10.37 0.20 0.31 0.06 100.7 89.2
Col-1016-a-NiOl-T1548.2 0.02 41.4 0.16 10.41 0.22 0.40 0.04 100.8 89.2
Col-1016-a-NiOl-T948.0 0.02 41.0 0.16 10.38 0.17 0.40 0.03 100.2 89.2
Col-1016-a-NiOl-T1848.0 0.03 41.4 0.16 10.39 0.18 0.37 0.08 100.6 89.2
Col-1016-a-NiOl-T448.1 0.02 41.4 0.16 10.44 0.17 0.36 0.05 100.6 89.1
Col-1016-a-NiOl-T447.9 0.02 41.3 0.17 10.41 0.22 0.36 0.08 100.5 89.1
Col-1016-a-NiOl-T847.9 0.04 41.3 0.18 10.41 0.15 0.34 0.10 100.5 89.1
Col-1016-a-NiOl-T448.0 0.02 41.4 0.16 10.44 0.23 0.36 0.06 100.7 89.1
Col-1016-a-NiOl-T448.0 0.02 41.3 0.16 10.45 0.21 0.34 0.04 100.5 89.1
Col-1016-a-NiOl-T1447.9 0.02 41.5 0.17 10.43 0.14 0.36 0.03 100.5 89.1
Col-1016-a-NiOl-T1748.2 0.02 41.5 0.16 10.54 0.16 0.35 0.03 100.9 89.1
Col-1016-a-NiOl-T847.9 0.02 41.4 0.18 10.50 0.18 0.31 0.07 100.7 89.1
Col-1016-a-NiOl-T3MgHunt48.0 0.02 41.3 0.15 10.51 0.14 0.37 0.07 100.5 89.0
Col-1016-a-NiOl-T1348.0 0.03 41.7 0.17 10.53 0.18 0.36 0.06 101 89.0
Col-1016-a-NiOl-T1848.0 0.03 41.6 0.16 10.53 0.17 0.33 0.04 100.9 89.0
Col-1016-a-NiOl-T1847.8 0.01 41.5 0.17 10.50 0.15 0.33 0.06 100.6 89.0
Col-1016-a-NiOl-T1348.0 0.02 41.7 0.16 10.55 0.11 0.36 0.06 101 89.0
Col-1016-a-NiOl-T847.8 0.02 41.5 0.17 10.50 0.17 0.35 0.04 100.6 89.0
Col-1016-a-NiOl-T448.2 0.03 41.4 0.17 10.58 0.16 0.34 0.04 100.9 89.0
Col-1016-a-NiOl-T1247.6 0.01 41.4 0.16 10.47 0.16 0.34 0.08 100.3 89.0
Col-1016-a-NiOl-T2047.7 0.02 41.1 0.17 10.49 0.22 0.35 0.05 100.1 89.0
Col-1016-a-NiOl-T1147.5 0.02 41.3 0.17 10.46 0.19 0.38 0.05 100.1 89.0
Col-1016-a-NiOl-T1147.9 0.03 41.7 0.18 10.55 0.06 0.37 0.04 100.8 89.0
Col-1016-a-NiOl-T448.1 0.02 41.6 0.17 10.59 0.21 0.33 0.03 101 89.0
Col-1016-a-NiOl-T447.9 0.00 41.5 0.15 10.57 0.14 0.33 0.04 100.6 89.0
Col-1016-a-NiOl-T3MgHunt48.0 0.04 41.1 0.16 10.61 0.24 0.36 0.06 100.6 89.0
Col-1016-a-NiOl-T17MgHunt47.1 0.04 41.9 0.16 10.42 0.21 0.32 0.05 100.3 89.0
Col-1016-a-NiOl-T347.6 0.02 41.1 0.17 10.54 0.17 0.39 0.05 100 89.0
Col-1016-a-NiOl-T1848.0 0.03 41.7 0.17 10.61 0.19 0.35 0.05 101 89.0
Col-1016-a-NiOl-T1448.1 0.02 41.4 0.17 10.66 0.18 0.34 0.06 100.9 88.9
Col-1016-a-NiOl-T947.8 0.03 41.2 0.16 10.59 0.23 0.40 0.03 100.3 88.9
Col-1016-a-NiOl-T1347.9 0.03 41.6 0.16 10.64 0.21 0.38 0.02 101 88.9
Col-1016-a-NiOl-T1147.7 0.02 41.6 0.17 10.60 0.19 0.38 0.10 100.8 88.9
Col-1016-a-NiOl-T1547.2 0.12 41.1 0.21 10.50 0.21 0.35 0.06 99.65 88.9
Col-1016-a-NiOl-T1847.7 0.03 41.4 0.17 10.64 0.18 0.39 0.04 100.6 88.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T447.9 0.03 41.5 0.15 10.68 0.18 0.33 0.03 100.8 88.9
Col-1016-a-NiOl-T2047.8 0.02 41.0 0.16 10.66 0.13 0.36 0.03 100.2 88.9
Col-1016-a-NiOl-T447.9 0.02 41.5 0.16 10.72 0.20 0.35 0.04 100.8 88.8
Col-1016-a-NiOl-T2047.8 0.03 40.9 0.18 10.71 0.15 0.35 0.05 100.2 88.8
Col-1016-a-NiOl-T5MgHunt47.9 0.03 41.5 0.16 10.73 0.17 0.30 0.06 100.9 88.8
Col-1016-a-NiOl-T1448.0 0.04 41.5 0.16 10.76 0.17 0.36 0.04 101 88.8
Col-1016-a-NiOl-T448.0 0.00 41.4 0.17 10.77 0.16 0.38 0.06 100.9 88.8
Col-1016-a-NiOl-T447.8 0.01 41.4 0.16 10.74 0.17 0.33 0.06 100.6 88.8
Col-1016-a-NiOl-T847.9 0.02 41.4 0.17 10.77 0.18 0.34 0.04 100.8 88.8
Col-1016-a-NiOl-T2047.5 0.03 41.2 0.17 10.69 0.25 0.33 0.03 100.2 88.8
Col-1016-a-NiOl-T1547.8 0.03 41.3 0.17 10.79 0.20 0.31 0.04 100.6 88.8
Col-1016-a-NiOl-T447.7 0.02 41.3 0.17 10.77 0.20 0.33 0.03 100.6 88.8
Col-1016-a-NiOl-T1847.8 0.02 41.5 0.17 10.80 0.18 0.35 0.04 100.8 88.7
Col-1016-a-NiOl-T947.7 0.01 41.3 0.16 10.78 0.17 0.40 0.07 100.6 88.7
Col-1016-a-NiOl-T847.9 0.03 41.2 0.16 10.84 0.21 0.31 0.05 100.6 88.7
Col-1016-a-NiOl-T1347.8 0.03 41.5 0.16 10.86 0.16 0.37 0.02 100.9 88.7
Col-1016-a-NiOl-T947.7 0.03 41.0 0.16 10.86 0.19 0.36 0.04 100.4 88.7
Col-1016-a-NiOl-T947.7 0.02 41.1 0.17 10.86 0.24 0.37 0.02 100.5 88.7
Col-1016-a-NiOl-T5MgHunt47.7 0.03 41.2 0.15 10.85 0.19 0.30 0.07 100.5 88.7
Col-1016-a-NiOl-T847.7 0.01 41.4 0.17 10.87 0.18 0.32 0.03 100.6 88.7
Col-1016-a-NiOl-T1447.8 0.02 41.3 0.16 10.90 0.17 0.28 0.04 100.7 88.7
Col-1016-a-NiOl-T847.7 0.03 41.4 0.17 10.91 0.17 0.38 0.07 100.8 88.6
Col-1016-a-NiOl-T1147.7 0.02 41.3 0.17 10.91 0.14 0.32 0.05 100.6 88.6
Col-1016-a-NiOl-T1247.8 0.03 41.3 0.17 10.94 0.19 0.30 0.03 100.7 88.6
Col-1016-a-NiOl-T1347.4 0.03 41.5 0.16 10.85 0.12 0.35 0.04 100.4 88.6
Col-1016-a-NiOl-T1447.9 0.02 41.4 0.16 10.97 0.10 0.32 0.05 100.9 88.6
Col-1016-a-NiOl-T347.0 0.12 40.8 0.20 10.76 0.19 0.38 0.11 99.48 88.6
Col-1016-a-NiOl-T447.7 0.03 41.3 0.16 10.94 0.10 0.29 0.04 100.6 88.6
Col-1016-a-NiOl-T1747.7 0.04 41.4 0.17 10.93 0.15 0.29 0.03 100.6 88.6
Col-1016-a-NiOl-T1247.2 0.02 41.3 0.16 10.83 0.21 0.29 0.05 100 88.6
Col-1016-a-NiOl-T2047.7 0.02 41.0 0.18 10.96 0.18 0.35 0.02 100.4 88.6
Col-1016-a-NiOl-T547.4 0.01 41.0 0.19 10.91 0.17 0.25 0.13 100.1 88.6
Col-1016-a-NiOl-T1847.7 0.02 41.3 0.16 10.99 0.15 0.35 0.04 100.6 88.5
Col-1016-a-NiOl-T2047.5 0.02 40.8 0.17 10.97 0.19 0.35 0.05 100.1 88.5
Col-1016-a-NiOl-T1247.3 0.01 41.5 0.16 10.94 0.19 0.29 0.04 100.4 88.5
Col-1016-a-NiOl-T547.6 0.03 41.2 0.16 11.03 0.18 0.32 0.04 100.6 88.5
Col-1016-a-NiOl-T1847.8 0.02 41.4 0.18 11.06 0.13 0.32 0.06 100.9 88.5
Col-1016-a-NiOl-T17MgHunt47.3 0.02 41.2 0.16 11.00 0.18 0.28 0.03 100.2 88.5
Col-1016-a-NiOl-T1347.4 0.02 41.8 0.17 11.01 0.18 0.31 0.04 100.9 88.5
Col-1016-a-NiOl-T1247.6 0.03 41.3 0.16 11.07 0.18 0.31 0.06 100.7 88.5
Col-1016-a-NiOl-T447.6 0.03 41.2 0.17 11.08 0.15 0.29 0.04 100.5 88.5
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T1547.6 0.04 41.4 0.16 11.08 0.12 0.32 0.05 100.8 88.5
Col-1016-a-NiOl-T747.4 0.03 41.4 0.16 11.04 0.19 0.32 0.05 100.6 88.4
Col-1016-a-NiOl-T17MgHunt47.5 0.02 41.1 0.16 11.08 0.19 0.32 0.12 100.5 88.4
Col-1016-a-NiOl-T247.4 0.02 41.1 0.16 11.05 0.16 0.32 0.06 100.2 88.4
Col-1016-a-NiOl-T1347.4 0.03 41.7 0.18 11.12 0.14 0.34 0.03 100.9 88.4
Col-1016-a-NiOl-T2047.6 0.03 41.1 0.18 11.18 0.17 0.31 0.02 100.6 88.4
Col-1016-a-NiOl-T1347.4 0.02 41.5 0.16 11.14 0.22 0.33 0.04 100.8 88.4
Col-1016-a-NiOl-T847.6 0.02 41.5 0.19 11.21 0.17 0.30 0.03 101 88.3
Col-1016-a-NiOl-T1447.5 0.03 41.3 0.16 11.19 0.14 0.33 0.05 100.7 88.3
Col-1016-a-NiOl-T1747.7 0.02 41.4 0.16 11.25 0.19 0.28 0.06 101 88.3
Col-1016-a-NiOl-T947.7 0.01 41.2 0.17 11.25 0.24 0.35 0.04 100.9 88.3
Col-1016-a-NiOl-T847.7 0.03 41.2 0.16 11.26 0.13 0.32 0.03 100.8 88.3
Col-1016-a-NiOl-T947.6 0.02 40.9 0.15 11.24 0.17 0.36 0.05 100.4 88.3
Col-1016-a-NiOl-T1147.5 0.03 41.1 0.18 11.22 0.24 0.33 0.04 100.7 88.3
Col-1016-a-NiOl-T747.3 0.02 41.3 0.15 11.18 0.22 0.34 0.12 100.6 88.3
Col-1016-a-NiOl-T1347.3 0.03 41.3 0.16 11.18 0.20 0.30 0.05 100.5 88.3
Col-1016-a-NiOl-T5MgHunt47.7 0.02 41.2 0.16 11.33 0.19 0.27 0.04 100.9 88.2
Col-1016-a-NiOl-T2047.3 0.02 40.8 0.19 11.23 0.19 0.34 0.04 100.1 88.2
Col-1016-a-NiOl-T247.4 0.03 41.2 0.17 11.27 0.15 0.34 0.06 100.6 88.2
Col-1016-a-NiOl-T847.1 0.01 41.3 0.18 11.22 0.20 0.33 0.03 100.4 88.2
Col-1016-a-NiOl-T1146.6 0.15 41.6 0.21 11.12 0.22 0.34 0.06 100.3 88.2
Col-1016-a-NiOl-T1747.4 0.01 41.3 0.17 11.33 0.16 0.26 0.05 100.7 88.2
Col-1016-a-NiOl-T1847.3 0.01 41.4 0.17 11.33 0.23 0.27 0.03 100.8 88.2
Col-1016-a-NiOl-T1347.3 0.01 41.5 0.18 11.32 0.20 0.31 0.05 100.8 88.2
Col-1016-a-NiOl-T1347.3 0.02 41.5 0.18 11.35 0.23 0.33 0.03 101 88.1
Col-1016-a-NiOl-T1547.4 0.02 41.4 0.17 11.39 0.18 0.28 0.04 100.9 88.1
Col-1016-a-NiOl-T1347.2 0.01 41.7 0.16 11.34 0.18 0.29 0.04 100.9 88.1
Col-1016-a-NiOl-T1347.3 0.02 41.5 0.17 11.38 0.19 0.36 0.05 101 88.1
Col-1016-a-NiOl-T1347.3 0.01 41.4 0.17 11.38 0.16 0.30 0.02 100.7 88.1
Col-1016-a-NiOl-T947.3 0.02 40.9 0.18 11.38 0.14 0.31 0.06 100.3 88.1
Col-1016-a-NiOl-T747.1 0.02 41.2 0.16 11.38 0.23 0.33 0.02 100.4 88.1
Col-1016-a-NiOl-T1347.1 0.02 41.5 0.17 11.41 0.18 0.30 0.04 100.7 88.0
Col-1016-a-NiOl-T1144.9 0.82 42.7 0.32 10.88 0.10 0.27 0.07 100.1 88.0
Col-1016-a-NiOl-T546.8 0.04 41.1 0.16 11.35 0.19 0.29 0.08 99.99 88.0
Col-1016-a-NiOl-T347.1 0.03 40.7 0.17 11.44 0.17 0.29 0.03 99.95 88.0
Col-1016-a-NiOl-T5MgHunt47.4 0.02 41.2 0.17 11.55 0.21 0.24 0.07 100.9 88.0
Col-1016-a-NiOl-T447.3 0.02 41.2 0.17 11.52 0.23 0.26 0.03 100.7 88.0
Col-1016-a-NiOl-T247.0 0.01 41.3 0.17 11.45 0.21 0.27 0.04 100.4 88.0
Col-1016-a-NiOl-T247.1 0.03 41.0 0.16 11.50 0.12 0.29 0.05 100.3 88.0
Col-1016-a-NiOl-T1747.0 0.01 41.2 0.16 11.51 0.22 0.23 0.04 100.4 87.9
Col-1016-a-NiOl-T1247.1 0.02 40.9 0.19 11.54 0.14 0.25 0.04 100.2 87.9
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T1247.3 0.03 41.4 0.17 11.61 0.21 0.24 0.03 101 87.9
Col-1016-a-NiOl-T947.1 0.03 40.9 0.15 11.60 0.17 0.36 0.05 100.3 87.9
Col-1016-a-NiOl-T1047.5 0.03 41.0 0.17 11.73 0.24 0.25 0.02 101 87.8
Col-1016-a-NiOl-T1247.1 0.02 41.3 0.16 11.62 0.16 0.26 0.06 100.7 87.8
Col-1016-a-NiOl-T1447.3 0.03 41.2 0.16 11.67 0.20 0.28 0.05 100.9 87.8
Col-1016-a-NiOl-T1547.0 0.01 41.0 0.18 11.62 0.19 0.26 0.05 100.4 87.8
Col-1016-a-NiOl-T17MgHunt47.2 0.02 41.1 0.17 11.69 0.20 0.26 0.04 100.7 87.8
Col-1016-a-NiOl-T347.0 0.03 40.7 0.17 11.64 0.21 0.24 0.04 100 87.8
Col-1016-a-NiOl-T3MgHunt47.0 0.03 41.4 0.16 11.68 0.21 0.27 0.04 100.8 87.8
Col-1016-a-NiOl-T346.8 0.01 40.9 0.17 11.62 0.17 0.33 0.01 99.96 87.8
Col-1016-a-NiOl-T246.9 0.02 41.0 0.17 11.68 0.24 0.22 0.05 100.3 87.8
Col-1016-a-NiOl-T847.1 0.03 41.1 0.18 11.72 0.21 0.32 0.08 100.8 87.8
Col-1016-a-NiOl-T1347.0 0.03 41.6 0.16 11.69 0.16 0.26 0.02 100.9 87.7
Col-1016-a-NiOl-T1546.0 0.14 40.9 0.18 11.50 0.16 0.26 0.06 99.27 87.7
Col-1016-a-NiOl-T1046.8 0.00 41.1 0.19 11.70 0.19 0.25 0.01 100.2 87.7
Col-1016-a-NiOl-T447.1 0.03 41.0 0.17 11.84 0.23 0.24 0.05 100.6 87.6
Col-1016-a-NiOl-T2047.1 0.02 41.0 0.17 11.85 0.15 0.26 0.06 100.6 87.6
Col-1016-a-NiOl-T1047.0 0.03 41.0 0.20 11.83 0.27 0.25 0.02 100.5 87.6
Col-1016-a-NiOl-T1646.9 0.05 41.4 0.17 11.81 0.16 0.25 0.05 100.8 87.6
Col-1016-a-NiOl-T646.7 0.02 41.1 0.18 11.76 0.22 0.23 0.07 100.3 87.6
Col-1016-a-NiOl-T1346.9 0.01 41.4 0.17 11.85 0.17 0.26 0.02 100.8 87.6
Col-1016-a-NiOl-T947.0 0.02 41.0 0.18 11.87 0.20 0.28 0.04 100.6 87.6
Col-1016-a-NiOl-T146.8 0.04 39.7 0.19 11.85 0.17 0.25 0.05 99.1 87.6
Col-1016-a-NiOl-T847.2 0.03 41.1 0.17 11.97 0.24 0.23 0.04 101 87.5
Col-1016-a-NiOl-T946.7 0.01 40.9 0.19 11.86 0.17 0.27 0.02 100.1 87.5
Col-1016-a-NiOl-T747.0 0.03 41.1 0.18 11.93 0.16 0.28 0.06 100.7 87.5
Col-1016-a-NiOl-T246.8 0.02 40.8 0.19 11.92 0.17 0.25 0.08 100.3 87.5
Col-1016-a-NiOl-T2046.6 0.03 40.6 0.18 11.85 0.21 0.27 0.05 99.77 87.5
Col-1016-a-NiOl-T1346.8 0.03 41.3 0.17 11.92 0.14 0.29 0.03 100.8 87.5
Col-1016-a-NiOl-T1046.9 0.01 41.2 0.16 11.95 0.22 0.27 0.05 100.8 87.5
Col-1016-a-NiOl-T1046.8 0.01 41.0 0.17 11.99 0.19 0.27 0.07 100.5 87.4
Col-1016-a-NiOl-T17MgHunt46.8 0.00 41.1 0.17 12.00 0.20 0.21 0.04 100.5 87.4
Col-1016-a-NiOl-T2046.6 0.02 41.0 0.17 11.96 0.21 0.24 0.03 100.3 87.4
Col-1016-a-NiOl-T1346.8 0.02 41.6 0.17 12.00 0.20 0.25 0.02 101 87.4
Col-1016-a-NiOl-T1546.8 0.03 41.3 0.17 12.08 0.18 0.23 0.01 100.8 87.4
Col-1016-a-NiOl-T1346.5 0.02 41.4 0.18 12.01 0.18 0.22 0.02 100.5 87.3
Col-1016-a-NiOl-T1046.6 0.00 41.0 0.18 12.04 0.16 0.24 0.04 100.2 87.3
Col-1016-a-NiOl-T1446.6 0.02 41.0 0.17 12.05 0.21 0.24 0.04 100.4 87.3
Col-1016-a-NiOl-T946.8 0.02 40.9 0.17 12.12 0.24 0.22 0.06 100.5 87.3
Col-1016-a-NiOl-T1046.9 0.02 40.9 0.18 12.15 0.20 0.22 0.02 100.6 87.3
Col-1016-a-NiOl-T646.8 0.03 40.9 0.16 12.13 0.14 0.22 0.04 100.4 87.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T846.5 0.01 41.2 0.18 12.10 0.24 0.25 0.01 100.5 87.3
Col-1016-a-NiOl-T1746.7 0.02 41.4 0.16 12.18 0.14 0.27 0.03 101 87.2
Col-1016-a-NiOl-T1346.7 0.02 41.3 0.18 12.18 0.21 0.25 0.05 100.9 87.2
Col-1016-a-NiOl-T1346.3 0.02 41.2 0.17 12.15 0.24 0.20 0.05 100.3 87.2
Col-1016-a-NiOl-T1346.6 0.01 41.2 0.18 12.26 0.19 0.24 0.06 100.8 87.1
Col-1016-a-NiOl-T1246.4 0.02 41.3 0.18 12.28 0.20 0.21 0.03 100.6 87.1
Col-1016-a-NiOl-T646.7 0.02 41.0 0.16 12.35 0.18 0.22 0.03 100.6 87.1
Col-1016-a-NiOl-T1046.6 0.02 41.0 0.20 12.37 0.21 0.23 0.05 100.7 87.0
Col-1016-a-NiOl-T546.5 0.12 40.8 0.20 12.34 0.17 0.26 0.14 100.5 87.0
Col-1016-a-NiOl-T746.6 0.02 41.3 0.18 12.38 0.17 0.27 0.03 100.9 87.0
Col-1016-a-NiOl-T5MgHunt46.8 0.02 41.0 0.18 12.44 0.24 0.21 0.04 100.9 87.0
Col-1016-a-NiOl-T246.7 0.04 40.8 0.18 12.44 0.17 0.23 0.19 100.7 87.0
Col-1016-a-NiOl-T646.5 0.01 40.9 0.17 12.39 0.21 0.21 0.02 100.4 87.0
Col-1016-a-NiOl-T3MgHunt46.3 0.00 40.7 0.18 12.34 0.32 0.25 0.05 100.1 87.0
Col-1016-a-NiOl-T146.7 0.01 40.8 0.18 12.44 0.20 0.28 0.07 100.7 87.0
Col-1016-a-NiOl-T646.5 0.03 41.0 0.19 12.41 0.21 0.22 0.03 100.6 87.0
Col-1016-a-NiOl-T346.5 0.03 40.8 0.18 12.43 0.15 0.29 0.02 100.4 87.0
Col-1016-a-NiOl-T746.4 0.03 41.0 0.17 12.40 0.16 0.24 0.02 100.4 87.0
Col-1016-a-NiOl-T246.5 0.02 41.0 0.18 12.43 0.24 0.27 0.01 100.6 87.0
Col-1016-a-NiOl-T346.5 0.02 40.6 0.18 12.44 0.27 0.25 0.04 100.3 86.9
Col-1016-a-NiOl-T1546.6 0.03 41.0 0.17 12.54 0.27 0.21 0.03 100.9 86.9
Col-1016-a-NiOl-T1046.6 0.03 41.2 0.19 12.54 0.21 0.21 0.02 101 86.9
Col-1016-a-NiOl-T1446.3 0.03 41.0 0.18 12.49 0.24 0.20 0.13 100.5 86.9
Col-1016-a-NiOl-T246.2 0.01 40.9 0.18 12.49 0.26 0.20 0.02 100.3 86.8
Col-1016-a-NiOl-T346.5 0.02 40.8 0.17 12.61 0.21 0.21 0.07 100.6 86.8
Col-1016-a-NiOl-T246.4 0.02 40.8 0.18 12.58 0.24 0.22 0.05 100.5 86.8
Col-1016-a-NiOl-T1246.1 0.00 41.1 0.16 12.50 0.22 0.24 0.07 100.4 86.8
Col-1016-a-NiOl-T946.3 0.01 40.9 0.18 12.56 0.16 0.20 0.03 100.4 86.8
Col-1016-a-NiOl-T146.3 0.02 40.8 0.17 12.57 0.21 0.21 0.05 100.3 86.8
Col-1016-a-NiOl-T1346.1 0.00 41.2 0.17 12.53 0.17 0.21 0.01 100.4 86.8
Col-1016-a-NiOl-T746.4 0.03 41.0 0.18 12.64 0.19 0.18 0.01 100.6 86.7
Col-1016-a-NiOl-T246.6 0.04 41.0 0.17 12.72 0.17 0.22 0.05 101 86.7
Col-1016-a-NiOl-T746.3 0.02 41.0 0.18 12.69 0.20 0.23 0.04 100.6 86.7
Col-1016-a-NiOl-T646.1 0.01 40.8 0.19 12.67 0.18 0.22 0.03 100.3 86.7
Col-1016-a-NiOl-T545.9 0.03 40.9 0.17 12.61 0.14 0.22 0.12 100.1 86.6
Col-1016-a-NiOl-T1246.1 0.00 41.0 0.18 12.67 0.26 0.23 0.02 100.4 86.6
Col-1016-a-NiOl-T1646.1 0.03 41.3 0.17 12.67 0.26 0.18 0.01 100.7 86.6
Col-1016-a-NiOl-T1546.3 0.02 41.1 0.17 12.77 0.19 0.19 0.03 100.7 86.6
Col-1016-a-NiOl-T846.1 0.02 41.4 0.18 12.71 0.22 0.25 0.06 100.9 86.6
Col-1016-a-NiOl-T1246.3 0.03 41.2 0.17 12.78 0.15 0.21 0.07 100.9 86.6
Col-1016-a-NiOl-T746.3 0.01 40.9 0.18 12.78 0.20 0.20 -0.01 100.6 86.6
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T746.4 0.01 41.0 0.18 12.85 0.12 0.21 0.02 100.9 86.6
Col-1016-a-NiOl-T546.5 0.00 41.0 0.18 12.87 0.20 0.20 0.05 101 86.6
Col-1016-a-NiOl-T146.0 0.02 41.4 0.17 12.75 0.20 0.20 0.08 100.8 86.5
Col-1016-a-NiOl-T1846.1 0.00 41.4 0.17 12.89 0.16 0.21 0.06 101 86.4
Col-1016-a-NiOl-T1446.1 0.03 41.0 0.19 12.91 0.23 0.17 0.02 100.6 86.4
Col-1016-a-NiOl-T1446.1 0.02 41.0 0.18 12.94 0.19 0.19 0.02 100.7 86.4
Col-1016-a-NiOl-T645.7 0.01 41.1 0.18 12.82 0.23 0.17 0.04 100.2 86.4
Col-1016-a-NiOl-T145.8 0.02 40.6 0.17 12.85 0.24 0.18 0.02 99.91 86.4
Col-1016-a-NiOl-T446.2 0.01 41.1 0.20 13.00 0.23 0.17 0.01 100.9 86.4
Col-1016-a-NiOl-T145.6 0.02 40.6 0.19 12.85 0.19 0.19 0.05 99.69 86.4
Col-1016-a-NiOl-T845.9 0.02 40.8 0.19 12.93 0.20 0.21 0.11 100.4 86.4
Col-1016-a-NiOl-T1446.2 0.04 40.9 0.17 13.03 0.20 0.21 0.02 100.8 86.3
Col-1016-a-NiOl-T345.8 0.01 40.5 0.19 12.96 0.24 0.21 0.02 99.98 86.3
Col-1016-a-NiOl-T1046.1 0.02 40.9 0.19 13.04 0.19 0.20 0.08 100.7 86.3
Col-1016-a-NiOl-T1446.0 0.01 41.0 0.18 13.04 0.29 0.18 0.02 100.8 86.3
Col-1016-a-NiOl-T1845.9 0.04 41.0 0.17 13.04 0.23 0.18 0.03 100.6 86.3
Col-1016-a-NiOl-T1845.9 0.02 40.9 0.19 13.05 0.20 0.18 0.03 100.5 86.2
Col-1016-a-NiOl-T1445.9 0.01 40.9 0.18 13.08 0.21 0.17 0.04 100.5 86.2
Col-1016-a-NiOl-T146.0 0.01 40.8 0.19 13.11 0.23 0.17 0.02 100.4 86.2
Col-1016-a-NiOl-T245.7 0.01 40.7 0.19 13.18 0.22 0.17 0.06 100.3 86.1
Col-1016-a-NiOl-T345.8 0.03 40.7 0.18 13.22 0.28 0.22 0.02 100.4 86.1
Col-1016-a-NiOl-T946.0 0.02 40.7 0.19 13.36 0.26 0.16 0.02 100.7 86.0
Col-1016-a-NiOl-T545.9 0.01 40.7 0.20 13.34 0.22 0.16 0.03 100.6 86.0
Col-1016-a-NiOl-T345.6 0.02 40.6 0.20 13.27 0.28 0.17 0.03 100.2 86.0
Col-1016-a-NiOl-T245.6 0.01 40.6 0.20 13.27 0.20 0.14 0.03 100.1 86.0
Col-1016-a-NiOl-T646.1 0.02 40.8 0.18 13.41 0.21 0.16 0.03 100.9 86.0
Col-1016-a-NiOl-T745.6 0.01 41.3 0.20 13.36 0.29 0.15 0.01 100.9 85.9
Col-1016-a-NiOl-T645.7 0.01 40.7 0.20 13.39 0.17 0.12 0.00 100.3 85.9
Col-1016-a-NiOl-T1545.8 0.02 40.9 0.19 13.44 0.21 0.18 0.04 100.8 85.9
Col-1016-a-NiOl-T945.5 0.02 40.7 0.19 13.35 0.25 0.16 0.03 100.2 85.9
Col-1016-a-NiOl-T1545.8 0.02 41.1 0.19 13.44 0.23 0.17 0.03 100.9 85.9
Col-1016-a-NiOl-T1845.0 0.10 40.8 0.22 13.22 0.24 0.19 0.02 99.78 85.8
Col-1016-a-NiOl-T1245.6 0.01 40.9 0.21 13.48 0.24 0.13 0.03 100.6 85.8
Col-1016-a-NiOl-T345.7 0.01 40.6 0.20 13.55 0.30 0.15 0.03 100.5 85.7
Col-1016-a-NiOl-T1045.4 0.00 40.6 0.20 13.69 0.25 0.13 0.04 100.3 85.5
Col-1016-a-NiOl-T745.6 0.03 40.8 0.22 13.80 0.24 0.12 0.04 100.9 85.5
Col-1016-a-NiOl-T1845.5 0.01 40.8 0.20 13.85 0.27 0.18 0.04 100.8 85.4
Col-1016-a-NiOl-T145.2 0.02 40.2 0.20 13.84 0.26 0.14 0.02 99.91 85.3
Col-1016-a-NiOl-T1945.5 0.03 40.9 0.21 13.96 0.31 0.12 0.00 101 85.3
Col-1016-a-NiOl-T1845.3 0.00 40.9 0.19 13.89 0.23 0.15 0.01 100.6 85.3
Col-1016-a-NiOl-T1945.3 0.00 41.1 0.21 13.93 0.26 0.13 0.00 101 85.3
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Comment MgO Al2O3 SiO2 CaO FeO MnO NiO Cr2O3 Total Mg#
Col-1016-a-NiOl-T645.4 -0.01 40.7 0.24 14.07 0.36 0.07 0.01 100.8 85.2
Col-1016-a-NiOl-T845.2 0.03 40.7 0.21 14.39 0.25 0.14 0.02 100.9 84.8
Col-1016-a-NiOl-T244.7 0.01 40.6 0.22 14.33 0.42 0.09 0.04 100.4 84.8
Col-1016-a-NiOl-T245.0 0.02 40.1 0.23 14.68 0.27 0.08 -0.01 100.4 84.5
Col-1016-a-NiOl-T144.1 0.02 40.3 0.20 14.47 0.25 0.10 0.01 99.47 84.5
Col-1016-a-NiOl-T1443.8 0.13 40.2 0.26 14.37 0.31 0.13 0.00 99.18 84.5
Col-1016-a-NiOl-T144.3 0.02 40.5 0.23 14.98 0.39 0.09 0.00 100.6 84.1
Col-1016-a-NiOl-T1444.3 0.07 40.6 0.26 15.08 0.33 0.15 0.01 100.8 84.0
Col-1016-a-NiOl-T1844.2 0.01 40.5 0.22 15.31 0.19 0.08 0.03 100.5 83.7
Col-1016-a-NiOl-T1342.6 0.01 40.3 0.21 15.41 0.44 0.10 -0.01 99.09 83.1
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