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Abstract
The high-SiO» rhyolites of Glass Mountain (GM), which preceded eruption of the Bishop

Tuff, have exceptionally low contents of Sr (~4 to ~0.1 ppm). They also display ~2-fold
variation in several trace-element contents, including Rb. This produced highly variable and
large Rb/Sr ratios among the Older GM units, which enabled Davies et al. (1994) to document
two Rb/Sr isochrons, interpreted as distinct differentiation events at 2.047 +0.013 and 1.894 +
0.014 Ma, respectively. Only one Older GM unit (OC) has an eruption age (2.045 + 0.020;
Simon et al., 2014) that is indistinguishable from its isochron age; all other Older GM units
erupted later, up to ~360 kyr after their isochron age (Davies et al., 1994). Two outstanding
questions emerge: (1) What differentiation mechanism produced the wide range in Rb/Sr ratios?
(2) What allowed the differentiation results (i.e., range of Rb/Sr ratios) to be undisturbed for up
to 360 kyr prior to eruption? In this study, new whole-rock analyses on 18 GM units were
combined with new, high-resolution Fe-Ti oxide thermometry to test the hypothesis that
differentiation of the Older GM units occurred through segregation of variable melt fractions
from a parental granitic mush, which contained the same nine mineral phases found as
phenocrysts in the GM units (and Bishop Tuff). Because element concentrations in the
interstitial melt of the parental mush were controlled by their bulk partition coefficients, mineral-
melt partition coefficients from the literature could be used to infer the average stoichiometry of
the crystallizing/melting reaction in the mush. The deduced proportions for allanite, zircon and
apatite are ~0.044, ~0.013, and ~0.015%, respectively. The proportion of titanomagnetite
exceeded that of ilmenite in the reaction, and temperatures in the parental mush were too cool
(<725 °C) to involve biotite. It is further shown that the first eruptive unit (OC) segregated at

~660°C under H2O-rich fluid-saturated conditions at a pressure of ~385 MPa (Wilke et al.,



2017). It is proposed that the remaining Older GM units, which segregated at higher melt
fractions and temperatures (680-720°C), were held in cold storage as dikes, similar to the
rhyolite dike swarms that formed in the Miocene bimodal granitic plutons that formed in the
Colorado River extensional corridor (e.g., Miller et al., 2011; Hodge et al., 2006). Over the
ensuing 360 kyr, episodic remelting of GM high-SiO» rhyolite dikes that exceeded critical widths
(>5 m; based on critical width calculations using equation from Petford et al., (1993) would have

led to their rapid ascent and eruption.

Introduction

The high-SiO» rhyolites (77-78 wt%) of Glass Mountain (GM), California, are among the
most evolved silicate magmas on Earth. In addition to their near-eutectic compositions, they
contain exceptionally low concentrations of Sr (~4 to ~0.1 ppm; Halliday et al., 1989), an
indication of extreme magmatic differentiation. They are also the precursors to the supervolcano
eruption of the Bishop Tuff (>600 km?), a compositionally zoned rhyolite (74-77 wt% SiO5)
(Hildreth, 1979), which formed the Long Valley caldera at ~765 ka (Andersen et al., 2017). The
Glass Mountain rhyolites (~100 km?; Hildreth, 2004) outcrop along the northeastern margin of
the caldera (Fig. 1) and are divided into two groups (Fig. 2) based on eruption age. The Older
GM flow units (~25 km?) erupted between 2.1 and 1.4 Ma, whereas the Younger GM units (~75
km?) erupted between 1.2 and 0.79 Ma (Metz and Mahood, 1985; Davies et al., 1994; Hildreth,
2004; Simon et al., 2014).

One of the most remarkable features of the Glass Mountain rhyolites, which display
minimal change in their major element concentrations (i.e., near eutectic compositions), is their

~2-fold variation in the concentrations of several trace elements, including Rb, Sr, U, Nb, Hf, Cs,



Y and Ta (Fig. 3; data from the data of Metz and Mahood, 1991 and Halliday et al., 1989). Note
that the concentration gradients are largest in the Older GM units. The ~2-fold change in Rb
concentration among the Glass Mountain samples, combined with their remarkably low Sr
concentrations, has produced highly variable Rb/Sr ratios among the different eruptive units
(Fig. 3). Moreover, the Rb/Sr ratios in the Glass Mountain samples are among the highest
documented for granitic rocks globally, leading to significant growth of their 8’Sr/3Sr ratios over
the ~2.1 Myr history of the Long Valley volcanic field. This, in turn, led Halliday et al. (1989)
to discover that the Older GM eruptive units had whole-rock ¥’Sr/%¢Sr values that were linearly
correlated with their Rb/Sr ratios, thus defining two isochrons (~2.1 and ~1.9 Ma, respectively).
Davies et al. (1994) re-analyzed these units and improved the precision (+ 2c) of the isochrons
(2.047 £0.013 Ma; 1.894 £ 0.014 Ma). The results indicate that there were two distinct and
relatively short-lived (< 14 kyrs) differentiation events that produced the range in Rb/Sr ratios in
the Older GM rhyolites, which were then preserved (i.e., not disturbed) under storage conditions
prior to the episodic eruption of the Older GM units over the ensuing 360 kyrs. A similar result
was obtained for the Younger GM units, where two isochrons were obtained (1.151 + 0.010 and
1.091 £ 0.034 Ma; Davies and Halliday, 1998). Once again, two distinct and short-lived
differentiation events (<34 kyr) produced a range of Rb/Sr ratios in the Younger GM rhyolites,
which were then preserved prior to their episodic eruptions over the next ~300 kyrs.

Two outstanding questions emerge from these results on the Glass Mountain high-SiO:
rhyolites. First, what is the differentiation mechanism that produced the wide range in Rb/Sr
ratios among the Older and Younger GM units? Whatever the process, it must have occurred at
least four different times and each was short-lived (< 14-34 kyrs). Second, what allowed the

differentiation results (i.e., spread in Rb/Sr ratios) to be preserved prior to eruption? Both



questions have been debated and discussed at length in the literature, as discussed below. In this

study, we re-examine these two unresolved questions.

(1) What differentiation mechanisms produced the large variations in trace-element
concentrations in the Glass Mountain rhyolites?

The 2-fold variations in trace element concentrations seen in the Glass Mountain
rhyolites are also found in the high-SiO» rhyolite portion of Bishop Tuff (Fig. 3). In the latter
case, they were shown to be strongly correlated with temperature (Hildreth, 1979; Jolles and
Lange, 2019). Moreover, it has been clearly established that the geochemical gradient with
temperature in the Bishop magma preceded phenocryst growth (e.g., Hildreth and Wilson, 2007;
Jolles and Lange, 2019). Several researchers have proposed that these large trace element
variations in concentration, often observed in high-SiO, rhyolites, may be the result of variable
melt segregation from a granitic mush (Metz and Mahood, 1991; Hildreth, 2004, 2017; Hildreth
and Wilson, 2007). Wolff et al. (2015) showed that these trace element variations have patterns
consistent with mineral-melt partition coefficients that involve the observed phenocryst phases.

These insights led Jolles and Lange (2021a) to propose that the geochemical gradients
with temperature in the Bishop Tuff rhyolitic magma developed as a result of mineral-melt
partitioning between interstitial melt and surrounding crystals in the parental mush from which
variable melt fractions were segregated. To further quantify and test this hypothesis, they used
the linear trends of increasing vs decreasing element concentration with temperature (used as a
proxy for melt fraction) to infer relative degrees of incompatibility vs compatibility for various
elements i (relative compatibility values; RCV;) between crystals and melt in the parental mush.

The relative compatibility values (RCV;) were shown to be linearly correlated with their



respective bulk partition coefficients (bulk D;). Mineral-melt partition coefficients from the
literature were then used to infer the average stoichiometry of the crystallization/melting reaction
in the parental mush: 32% quartz + 34% plagioclase + 31% K-feldspar + 1.60% biotite + 0.42%
titanomagnetite + 0.34% ilmenite + 0.093% allanite + 0.025% zircon + 0.024% apatite. The
tectosilicate proportions constrain the location of the eutectic in the Quartz (Qz)-Plagioclase (PI)
K-feldspar (Kfs) system, which reflects the pressure (350-500 MPa) and activity of water (~0.4-
0.6) during segregation of the high-SiO; rhyolite portion of the Bishop Tuff from its parental
mush.

One of the primary goals of this study is to perform a similar analysis on the Glass
Mountain high-SiO; rhyolites. In other words, does segregation of variable melt fractions from a
granitic parental mush explain the ~2-fold variations in various trace element concentrations in
the Glass Mountain rhyolites, and what stoichiometry for the melting/crystallization reaction is
required? Can the temperature, pressure, and activity of water in the parental mush during melt
segregation be constrained? To undertake this analysis, it is necessary to obtain high-resolution
Fe-Ti oxide temperatures on as many Glass Mountain eruptive units as possible. High-precision
analyses of major-, minor- and trace-element concentrations on these eruptive units are also

required.

(2) What storage conditions enabled the preservation of the Rb-Sr isochrons in the Glass
Mountain rhyolites?

The second outstanding question concerns the preservation of the Rb/Sr isochrons in the
Glass Mountain rhyolites during storage between the differentiation events (isochron ages) and

eruption. Proposed models to address this question have spawned the most controversy and



debate in the literature. Halliday et al. (1989) favor a model where the differentiated Glass
Mountain melts, spanning a range of Rb/Sr ratios, are held in a fully molten state in the upper
parts of a magmatic reservoir over surprisingly long-time spans (<360 kyrs), namely the time
interval between the isochron ages (differentiation events) and the eruptive ages. Sparks et al.
(1990) challenge this idea on the basis that it is difficult to maintain a fully molten magma body
in the cool upper crust without loss of heat and thus partial crystallization, which would disturb
the Rb/Sr isochrons. They proposed that the differentiation processes more likely occur by
partial melting of granitic parents.

Halliday (1990) and Mahood (1990) present separate responses to Sparks et al. (1990).
Halliday (1990) points out how easy it would be to disturb the Rb/Sr isochrons due to the
exceptionally low Sr concentrations in the Glass Mountain rhyolites, and that the mechanism
proposed by Sparks et al. (1990) cannot explain the remarkable preservation of the Rb/Sr
isochrons during storage intervals >100’s of kyrs. Mahood (1990) offers a model where the
Glass Mountain high-SiO; rhyolites are stored in the roofzone of a large magma chamber,
sometimes fully liquid and sometimes fully crystallized. Because of the near-eutectic nature of
these melts (i.e., they fully melt and crystallize over a small temperature interval) they rapidly
solidify and remelt with minimal crystal fractionation effects. Mahood (1990) thus proposes that
the Glass Mountain rhyolites represent a roofzone rind that fully “freezes” and “thaws”, without
disturbing the Rb/Sr ratios, over the time interval between the differentiation events (isochron
ages) and eruptive episodes. In a more recent study, Simon and Reid (2005) propose that the
Glass Mountain rhyolites, after differentiation, may have been stored as co-existing but separate

magmas, possibly within a non-convecting mush.



In this study, we draw upon insights derived from this prior debate as well as newer field
studies that reveal the architecture of plutonic bimodal (granite-diorite) systems that produced
high-SiO; rhyolite in an extensional tectonic setting, namely the Miocene intrusions exposed in
the Colorado River extensional corridor in southern Nevada (e.g., Miller et al., 2011). For
example, in the Searchlight pluton (Bachl et al., 2001; Eddy et al., 2022) and Spirit Mountain
batholith (Walker et al., 2007), an accumulation of sills form >1 and >2 km thick bodies of
leucogranite (>76 wt% Si0,) at the top of these two intrusions, which is rare to non-existent in
subduction-related granitoid plutons. Moreover, both intrusions contain swarms of late-stage
rhyolite dikes with individual widths of 5-20 m. In the case of the Searchlight pluton, they are
comprised of high-SiO» rhyolite (Bachl et al., 2001; Hodge et al., 2006). In this study, we
explore the hypothesis that the Glass Mountain rhyolites were held in cold storage under near- to
sub-solidus conditions (after differentiation created the spread in Rb/Sr ratios) in a similar dike
swarm, which enabled preservation of the Rb/Sr isochrons until these near-eutectic dikes were

remelted due to the arrival of heat and H>O-rich fluid from recently emplaced basaltic sills.

Tectonic and Geological Setting

Glass Mountain is part of the Long Valley volcanic field, which produced the Bishop
Tuff and associated caldera. It is located in eastern California, along the western edge of the
Basin and Range extensional province (Fig. 1). Between 2.2 and 0.8 Ma, ~100 km? of rhyolite
erupted to form the Glass Mountain complex (Metz and Mahood, 1985; 1991; Hildreth, 2004),
which was followed by the climactic eruption of the >600 km? Bishop Tuff within six days

(Wilson and Hildreth, 1997) to form the Long Valley caldera at ~765 ka (Andersen et al., 2017).



In close association with the rhyolitic volcanism, a significant volume of basalt erupted
adjacent to the Long Valley caldera over the last 4.5 Myr, following a volcanic hiatus in the
region from 8-4.5 Ma (Bailey, 1989; Du Bray et al., 2016). Seismic studies indicate a mid-
crustal (~10 to ~20-km depth) low-velocity zone underneath Long Valley caldera (Flinders et al.,
2018; Frasseto et al., 2011; Thurber et al., 2009), which indicates the presence of melt and/or
fluid. The Long Valley basalts were formed by partial melting of subduction-modified
lithosphere (Cousins, 1996), which was triggered by upwelling asthenosphere due to lithosphere
delamination beneath the eastern Sierra Nevada (e.g., Manley et al., 2000; Saleeby et al., 2003;
Zandt et al., 2004).

The crustal column into which the basalts were emplaced is ~32 km thick and largely
composed of Mesozoic granitoid (down to ~30 km depth; Fleidner et al., 2000). The granitoid in
the immediate vicinity of Long Valley caldera is predominantly the Triassic Scheelite Intrusive
Suite (Barth et al., 2011), a granodiorite and granite (62-77 wt% Si0.) that is compositionally

similar to the Cretaceous intrusive suites of the Sierra Nevada batholith.

Previous Work

Metz and Mahood (1985) present K-Ar eruption ages for 30 Glass Mountain eruptive
units and divided them into two groups based on age (pre and post 1.2 Ma), which also
corresponds to a shift in Nd isotopic composition (Halliday et al., 1989). Subsequent “°Ar/**Ar
ages on sanidine separates in a subset of samples (three in Davies et al., 1994 and five in Simon
et al., 2014) have an improved accuracy and precision. For example, the oldest eruptive unit OC

has an *°Ar/3°Ar eruption age of 1.999 £ 0.015 Ma (Davies et al., 1994) and 2.045 + .020 Ma

(Simon et al., 2014); the two ages overlap within 2c analytical error. The recent “°Ar/*°Ar



eruption age for OC (2.045 + .020) matches its Rb-Sr isochron (differentiation) age (2.047 +
0.013 Ma; Davies et al., 1994).

Rb and Sr concentrations (the latter by isotope dilution) and Sr and Nd isotopic
compositions of the Glass Mountain rhyolites were analyzed by Halliday et al., 1989, Davies et
al., 1994 and Davies and Halliday 1998. Collectively, these studies reveal two distinct Rb-Sr
isochrons for both the Older GM and Younger GM units, respectively. Moreover, the eruptive
units that form each of the two isochrons for both age groups line up spatially into an inner
(along NE rim of Long Valley caldera) and outer (parallel) alignment of vents. The initial 87/3¢Sr
isotopic composition of both the Older and Younger GM isochrons range from 0.7060 to 0.7063
and thus overlap with coeval basaltic eruptions in the region (0.7060-0.7067; Cousens, 1996).
Nd isotopic compositions of the Older GM units have a larger crustal component (epsilon Nd = -
3 to -4) compared to those of the Younger GM units (epsilon Nd = -1) (Halliday et al., 1989;
Davies et al., 1994; Davies and Halliday, 1998; Simon et al., 2014). Pb isotopic analyses also
demonstrate the greater crustal contribution to the Older versus Younger GM rhyolites (Simon et
al., 2007).

Zircon crystallization ages in three Older and two Younger GM units (OC, OD, OL, YA,
YGQ) are reported in Simon and Reid (2005) and Simon et al. (2007). In general, zircon ages in
each eruptive unit span the interval between their isochron and eruption ages, including the 360
ky interval for unit OD. In some samples (e.g., unit OC), zircon ages slightly predate the
isochron age, which may reflect the presence of zircon antecrysts. In other samples (e.g., unit
OL), zircon ages predate the eruption age by <160 ky. A similar record of feldspar crystallization
ages in GM units is based on Sr-model ages on select feldspar cores (Davies et al., 1994; Davies

and Halliday, 1998), but in this case they largely cluster close to the isochron age in each sample.
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Metz and Mahood (1991) present a comprehensive study of whole-rock and phenocryst
compositions for the Glass Mountain high-SiO> rhyolite suite. Over 30 samples were analyzed
for major and trace element compositions using x-ray fluorescence (XRF) and instrumental
neutron activation analyses (INAA). In addition, phenocryst abundances were determined, and
microprobe analyses of key mineral phases were obtained. Metz and Mahood (1991) show that
most of the Glass Mountain rhyolites are crystal-poor, with the vast majority containing <5%
(mostly <2%). One anomalous Older GM unit (OD) contains 20% crystals, whereas six Older
GM units (OC, OE, OF, OG, OW, OX) and two Younger GM units (YG and YP) contain
between 6-8%. Most samples contain nine mineral phases (quartz, sanidine, plagioclase,
titanomagnetite, ilmenite, biotite, allanite, zircon and apatite), the exact same assemblage that is
found in the high-SiO; rhyolite portion of the Bishop Tuff (Hildreth, 1979; Hildreth and Wilson,
2007; Jolles and Lange, 2019). Metz and Mahood (1991) applied Fe-Ti oxide thermometry to
four Older GM units (OL, ON, OT, OX) and three Younger GM units (YG, YJ and YK).
Reported temperatures, based on the model of Buddington and Lindsey (1964), range from 695
to 720°C, with no systematic difference between the Older and Younger GM units.

Waters and Andrews (2016) performed phase-equilibrium and decompression
crystallization experiments on a representative Glass Mountain rhyolite under H>O-saturated
conditions between 75-225 MPa and 700-850 °C. Their results demonstrate that GM rhyolites
with temperatures of ~700-720°C must have contained >6 wt% H>O at their liquidus. In
addition, their study demonstrates that intergrowths of quartz and sanidine (i.e., granophyric
texture) form rapidly (within <4 hours) during H,O-saturated decompression experiments (i.e.,

conditions that mimic H>O degassing during rhyolite ascent).
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Whole-Rock Geochemistry
Methods

Eighteen samples from 10 eruptive units were collected in this study (locations are shown
in Table 1). Seven samples are from six of the Older GM units (OB, OC, OD, OL, OT and OZ);
two samples from flow unit OL were taken. Eleven samples are from five of the Younger GM
units (YA, YB, YE, YG and YO); two samples from YE and YG and five samples from YO
were collected. All samples are glassy black obsidians; interior portions of blocks were crushed
in a tungsten carbide shatter box and sent for analysis at Activation Laboratories, Ltd., Ontario,
Canada. Inductively coupled plasma-mass spectrometry (ICP-MS) was used for determination of

major and trace elements.

Results

Major and trace elemental analyses for all 18 samples are shown in Tables 1 and 2. All
samples are high-SiO» (76.9-78.1 wt%) rhyolites with low MgO contents ranging from 0.03-0.06
wt%, consistent with data from Metz and Mahood (1991). CaO contents and K>O/Na;O ratios
are systematically lower in the Older GM units (0.33-0.44 wt%; 1.00-1.15) compared to the
Younger GM units (0.46-0.50 wt%; 1.17-1.27), again consistent with results from Metz and
Mahood (1991). All Older GM samples have Sr contents below detection limit (< 2 ppm),
whereas Younger GM samples have Sr contents that range from 3-4 ppm. The one exception is
the Older GM sample OD, which contains an elevated Sr content of 4 ppm (Table 2), consistent
with isotope dilution measurements made by Halliday et al. (1989) and Davies et al. (1994). Ba
concentrations in all 18 samples are low (2-12 ppm), which is inconsistent with Metz and

Mahood (1991) where much higher values (31-79 ppm) are reported. Another systematic

12



difference is found in Zr concentrations. In this study, values range from 71-85 ppm, whereas
Metz and Mahood (1991) report values from 90-117 ppm. All other element concentrations are
broadly similar between this study and those reported in Metz and Mahood (1991). We attribute
the differences in Ba and Zr concentration analyses to the difference in analytical approach, XRF
by Metz and Mahood (1991) and ICP-MS in this study.

Using Ta as an index of differentiation (following Metz and Mahood, 1991), plots of the
major, minor and trace element concentrations of the Older and Younger GM units are compared
to those in the high-SiO; rhyolite portion of the Bishop Tuff from Jolles and Lange (2021a) in

Figures 4-8.

Major-element concentration gradients with Ta

The Younger GM samples have SiO,, AlO3, Na,O and K>O concentrations that overlap
those of the Bishop Tuff, whereas the Older GM samples extend to higher Ta contents and show
systematic differences in their Na,O and K>O contents (Fig. 4). The Na,O contents of the Older
GM units increase with Ta and are shifted to higher concentrations relative to the Younger GM
and Bishop Tuff samples (Fig. 4¢). In contrast, the K2O contents of the Older GM samples are
unchanging with Ta content but are shifted to slightly lower values relative to the Younger GM

and Bishop Tuff samples (Fig. 4d).

Minor-element concentration gradients with Ta
Whole rock minor-element (TiO2, MgO, CaO and Fe>Os3") concentrations of the Younger
GM units largely overlap with those of the Early-type Bishop Tuff samples (Fig. 5). In contrast,

the Older GM samples are shifted to lower TiO2, MgO and CaO contents and higher Fe,O3”
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contents. As a function of increasing Ta content, the Older GM units have TiO> and MgO
contents that are unchanging (Fig. 5a,b), whereas both CaO and Fe>O3" contents in the Older

GM units systematically decrease (Fig. 5c,d).

Trace-element concentration gradients with Ta

The rare earth element (REE) concentrations (the lanthanides and yttrium) of the
Younger GM samples largely overlap those from the Bishop Tuff (Fig. 6). In contrast, the Older
GM samples extend to higher Ta contents and often to higher REE contents. Concentrations of
La and Ce in the Older GM units slightly decrease with Ta, whereas the concentration of Pr is
largely unchanged (slightly increases) with Ta content. For all other REEs (Sm, Gd, Tb, Dy, Yb,
Lu, Y), their respective concentrations in the Older GM units display strong, linear correlations
(R?=0.90-0.97) with Ta content.

In a separate plot (Fig. 7), an additional six trace elements (Rb, Cs, U, Th, Mn and Hf)
are plotted with Ta content. Once again, the trace element contents of the Younger GM samples
largely overlap those found in the high-SiO; rhyolite portion of the Bishop Tuff. In contrast,
trace elements in the Older GM units extend to higher concentrations and display strong linear
correlations (R? = 0.95-0.98 for all except Th).

In another plot (Fig. 8), Ba and Sr concentrations are plotted with Ta and a different
pattern emerges. In this case, Ba and Sr are inversely correlated with Ta in the Bishop Tuff
samples and extend over a relatively wide range of concentration (>factor of six) over a narrow
range in Ta content. Conversely, the Glass Mountain samples are characterized by low

concentrations of Sr and Ba, with the Younger GM units overlapping the lowest of the Bishop
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Tuff samples. The Older GM units have the lowest concentrations of Ba and Sr of all three

suites, and both Sr and Ba are relatively unchanging with Ta content.

Mineral Analyses of Titanomagnetite and Ilmenite
Methods

Fe-Ti oxides were analyzed with a Cameca SX-100 Electron Microprobe in the Robert
Mitchell Laboratory at the University of Michigan. Samples were crushed and oxide separates
were mounted in epoxy for microprobe analysis. Fe-Ti oxides were then examined with BSE
imaging to determine if there was any alteration and/or exsolution. Altered grains (i.e., those
with exsolution lamellae) were readily observed and avoided. Among the ten flow units sampled
in this study, three (OD, OZ, and YG) contained oxides with extensive alteration and could not
be analyzed, whereas another two (YA, YB) did not contain ilmenite. Therefore, only five flow
units (OB, OC, OL, YE and YO) contained two Fe-Ti oxides for which analyses of both could be
analyzed.

Analyses were made with a focused (i.e., spot) beam, an acceleration voltage of 15 kV
and a beam current of 20nA. Elements analyzed were Si, Ti, Al, Fe, V, Zn, Mn, Mg, and Ca at a
peak and background counting time of 20 s for each element. A compilation of all microprobe
standards used for each element is presented in Table S1 (Appendix 1). Uncertainties (+1s)
based on counting statistics for titanomagnetite and ilmenite, respectively, are +0.20 wt% and
0.64 wt% TiO2, £0.07 and 0.04 wt% Al,O3, £0.81 and 0.53 wt% FeO?, +0.08 and 0.12 wt%
MnO, and +0.03 and 0.04 wt% MgO. On the basis of stoichiometry, FeO and Fe>O3 contents
were calculated in titanomagnetite and ilmenite. Only those analyses with recalculated totals

between 98 and 101 wt% were used for this study.
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In addition to calculating uncertainties due to counting statistics, another assessment of
microprobe uncertainty was made by evaluating analytical results on the standards used for TiO>
(Ilmenite, NMNH 96189) and FeO' (Magnetite, NMNH 114887). A histogram of all analyses
(n=100) of wt%TiO: on the ilmenite standard is shown in Figure 9a. The average TiO> content
(45.72 wt%) is close to that reported for the standard (45.70 wt%; Jarosewich et al., 1980), and
the 2o variation among all analyses is + 0.93 wt%. A similar histogram of all analyses (n=99) is
shown in Figure 9b for wt% FeOT in the magnetite standard. The average FeOT content (92.89
wt%) is close to that reported for the standard (92.55 wt%; Jarosewich et al., 1980), and the 2c
variation among all analyses is + 0.99 wt%. Since the 1s counting statistic for TiO> (+ 0.61
wt%) and FeOT (+ 0.94 wt%) is < the 2c variation in the analyses of the ilmenite and magnetite
standards, respectively, any analytical variations in the oxide TiO, and FeO concentrations that
are less than their respective 1s counting errors are considered unresolved from analytical
uncertainty. Following Jolles and Lange (2019), this applies to all element analyses and was used
to determine whether there was more than one population of titanomagnetite and/or ilmenite in
each sample.

Jolles and Lange (2019) performed a statistical evaluation of analytical uncertainty to
constrain the minimum number of analyses of ilmenite and titanomagnetite in a rhyolite sample
(assuming a single population of each phase of the same composition) so that the uncertainties of
temperatures determined from Fe-Ti oxide thermometry (e.g., Ghiorso and Evans, 2008) are <10
°C. Their results showed that >21 ilmenite and >56 titanomagnetite are required, which was

sought in this study as well.
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Results

Individual analyses of ilmenite and titanomagnetite obtained on each Glass Mountain
sample are reported in Table S2 and S3 (Appendix 1). To test whether more than one
compositionally distinct population of ilmenite and/or titanomagnetite is present in each obsidian
sample, scatter plots of wt% MgO vs. TiO for all ilmenite (Fig. 10) and titanomagnetite (Fig.
11) analyses in each sample were created. The average composition and 2c error bar (based on
counting statistics) is shown for each sample. The results show, on the basis of MgO analyses,
that only a single population of ilmenite and titanomagnetite is found in each sample. For
ilmenite, the range in wt% TiOz is also less than analytical uncertainty (consistent with single
population), but for titanomagnetite, the range in wt% TiO; exceeds analytical uncertainty for
some samples (importantly, not for flow unit OC; only a single population of both ilmenite and
titanomagnetite is clearly established in this sample). This spread in wt% TiO; in
titanomagnetite may reflect real changes in temperature during crystallization, which is discussed
later in the paper. A similar set of scatter plots were made for ilmenite (Fig. 12) and
titanomagnetite (Fig. 13), but with wt% MgO plotted vs wt% FeO?. In all cases, the range in
analyses is within 2c analytical uncertainty and, therefore, only a single population of ilmenite
and titanomagnetite, respectively, is detected in each sample. Thus, the average of all
titanomagnetite and ilmenite analyses in each sample accurately represents the composition of
each oxide phase, respectively, and is reported in Table 3. Also shown in Table 3 are the
number of discrete ilmenite and titanomagnetite grains analyzed in each sample (N), as well as

the total number of analyses (n).
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Fe-Ti Two-Oxide Thermometry and Oxybarometry
Test of equilibrium and method

The Bacon and Hirschmann (1988) Mg/Mn equilibrium test, which is based on plots of
molar log(Mg/Mn)titaremagnetitc yergys molar log(Mg/Mn)imenit | was applied to the average
ilmenite and titanomagnetite compositions reported for each Glass Mountain sample in this study
(Table 3). The results are shown in Figure 14 together with those obtained from the average
analyses reported in Metz and Mahood (1991); all Fe-Ti oxide analyses pass the Bacon and
Hirschmann (1988) test.

Since the Fe-Ti oxides in all Glass Mountain samples pass this equilibrium test, they
were considered suitable for application of the Ghiorso and Evans (2008) Fe-Ti two-oxide
thermometer and oxybarometer. The thermometer is based on the following exchange reaction
between ilmenite (ilm) and titanomagnetite (tmte):

FeTiOs + Fe30s4 = FexO3 + FerTiO4 (1)
ilm tmte ilm tmte

In Eq. 1, temperature favors the right side of the reaction. Therefore, an increase in the TiO:
content of titanomagnetite and a decrease in the TiO> content of ilmenite each correlates with a
higher calculated temperature.

The equilibrium between the two oxides also permits the oxygen fugacity in the
coexisting fluid and/or melt phase to be calculated, based on the following reaction:

4Fe3s0s + O2 = 6Fex03 (2)
tmte  fluid/melt ilm

The oxybarometer of Ghiorso and Evans (2008) reports oxygen fugacity (fO.) results (derived
from Eq. 2) in ANNO units (i.e, relative to those for the Ni-NiO buffer; O’Neil and Pownceby,

1993), where ANNO = logfOx(sample) — logfO2(Ni-NiO buffer) and is calculated at the same
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temperature obtained from the exchange reaction in Eq. 2. The advantage of reporting results in
ANNO log units is that the resulting oxidation state values are largely independent of
temperature. For example, Kress and Carmichael (1988) found that equilibration of individual
natural melts along the Ni-NiO buffer over a range of temperatures (and thus a range of fO>
values) at 1 bar led to nearly constant melt ferric-ferrous ratios in each melt composition. The
same was true if natural melts were equilibrated at +1 or -1 log units relative to the Ni-NiO

buffer over a range of temperatures (and thus a range of fO; values).

Results and Uncertainties

For all titanomagnetite and ilmenite pairs reported in Table 3, temperature and ANNO
were calculated using the Fe-Ti two-oxide model of Ghiorso and Evans (2008). The results are
tabulated in Table 3 and plotted (ANNO vs temperature) in Figure 15. Uncertainties in the
calculated temperatures are based on the statistical model presented by Jolles and Lange (2019),
which showed how many analyses of each oxide were required (assuming a single population in
each sample and given the determined microprobe analytical uncertainty) to obtain an average
TiO; and FeOT concentration in each phase that is within + 0.2 wt% of its true value.
Uncertainties in these two oxide components contribute the largest uncertainty to calculated
temperatures from the Fe-Ti two-oxide exchange reaction in Eq. 1. These analytical
uncertainties (< 0.2 wt%) in TiO, and FeO?, in turn, lead to uncertainties in calculated
temperatures from the Ghiorso and Evans (2008) thermometer of <2 and <4 °C, respectively.
Uncertainties in ANNO values are only based on FeOT analyses and are < 0.02 log units.

Based on the number of ilmenite (n=18 to 117) and titanomagnetite (n= 21 to 441)

analyses obtained in this study, propagated uncertainties in calculated temperature range from +

19



3 to + 9 °C. However, this assumes a single population of ilmenite and titanomagnetite in each
sample. This is demonstrably the case for ilmenite in all samples (Figs. 10 and 12), but for
samples from OB and OL, it is possible that the larger range in TiO> content in the
titanomagnetite analyses (Fig. 11) reflect a real variation in crystallization temperature. When
these variations in the TiO2 content of titanomagnetite are incorporated into the Ghiorso and
Evans (2008) two-oxide thermometer, calculated temperatures deviate from the average by <+
10°C. Thus, the effect is relatively minor. It is noteworthy that variations in the FeOT analyses,
which control ANNO values, are less than the analytical error (Fig. 13). Thus, no variation in

ANNO is detected within each sample.

Plots of ANNO vs Fe-Ti oxide temperature

The ANNO and temperature results for the samples from this study are compared to those
obtained from Jolles and Lange (2019) on the high-SiO> rhyolite portion of the Bishop Tuff
(Early- and Transitional-type only) in Figure 15a. The results from sample OC (this study) and
those from the Bishop Tuff fall along a linear trend, with an R? value of 0.96. Sample OC has
the lowest temperature (660 °C) and the lowest ANNO value (-0.7). The remaining Glass
Mountain samples from this study (OB, OL, YE, YO) all have similar temperatures (690-703°C),
but a wide range of ANNO values (-0.6 to +0.1) over such a narrow temperature interval
compared to the Bishop Tuff samples. There is no systematic difference in temperature between
the Older and Younger GM units, but there is a difference in ANNO values, with the Older GM
units systematically lower (Fig. 15a). For comparison, the Bishop samples with the lowest
temperature have the lowest ANNO values; temperatures range from 698-752°C and ANNO

values range from -0.4 to +0.1 (Jolles and Lange, 2019).
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When the Ghiorso and Evans (2008) thermometer and oxybarometer is applied to the Fe-
Ti oxide analyses reported in Metz and Mahood (1991) on a different set of eruptive flow units
from those analyzed in this study (except for flow unit OL), the results (Fig. 15b) also lead to a
relatively narrow range in temperature (698-724) and a wide range in ANNO values (-0.5 to
+0.4). Notably, the ANNO results extend to higher values than measured for the GM units in
this study and for the high-SiO- rhyolite portion of the Bishop Tuff (Jolles and Lange, 2019).
For the Metz and Mahood (1991) results, there are no systematic differences between the Older
and Younger GM units in either temperature or ANNO values.

Only one flow unit was analyzed for two Fe-Ti oxides in both this study and Metz and
Mahood (1991), namely OL. The temperatures obtained from each study are similar (703 vs 698
°C), but the ANNO values are distinctly different (-0.6 and -0.2). Thus, good reproducibility
between the two studies is found with temperature, but not with ANNO values. Metz and
Mahood (1991) do not report details regarding their Fe-Ti oxide microprobe analyses, but they
report analyzing more than one grain for each oxide phase and that their results are based on an
average of analyses (the number for each phase is not known). As noted earlier, their results

pass the Bacon and Hirschmann (1988) Mg/Mn equilibrium test (Fig. 14b).

Plots of Ta (ppm) vs Fe-Ti oxide temperature

Since Ta is a useful index of differentiation, it is of interest to see how it plots as a
function of Fe-Ti oxide temperature. The results for the Older and Younger GM units from this
study reveals a poor correlation (Fig. 15¢), in sharp contrast to the strong linear correlation (R? =
0.91) observed for the high-SiO» rhyolite portion of the Bishop Tuff (Jolles and Lange, 2021).

For the eruptive units studies by Metz and Mahood (1991), a similar poor correlation is found
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(Fig. 15d). These poor correlations are not surprising if the Ta concentrations in the Glass
Mountain rhyolites were attained during the differentiation events (e.g., segregation of variable
melt fractions from a granitic, crystal-rich mush) dated by the Rb-Sr isochrons of Halliday et al.
(1989), Davies et al. (1994) and Davies and Halliday (1998), whereas the Fe-Ti oxide
phenocrysts record melt temperature immediately prior to eruption. Because the GM eruption
ages are often younger (by 100’s of kyrs) than the differentiation (isochron) ages, a storage
interval is implicated. If storage occurred as sub-solidus dikes, similar to those observed in the
Searchlight pluton in southern Nevada (e.g., Hodge et al., 2006), subsequent remelting of these
dikes is expected to lead to melt temperatures that differ from those at the time of initial melt

segregation from a plutonic granitic mush.

Origin of Trace Element Concentration Variations in the Glass Mountain Rhyolites
Segregation of variable interstitial melt fractions from granitic crystal-rich mush

In this study, we quantitatively evaluate whether the element concentration variations in
the Glass Mountain rhyolites (Figs. 4-8) can be explained by segregation of different interstitial
melt fractions from a granitic, crystal-rich mush that contains the same nine phenocryst phases
found in the Older and Younger GM eruptive units (quartz, sanidine, plagioclase, biotite,
titanomagnetite, ilmenite, zircon, allanite, apatite). We follow the same methodology employed
by Jolles and Lange (2021a) to examine whether an average stoichiometry of the
crystallization/melting reaction in the parental mush can be deduced. As noted in that study,
there are two endmember processes by which interstitial melts can develop in a crystal-rich mush
(1) extensive crystallization of a parental liquid or (2) partial melting of a parental solidified

body. In the case of crystallization, fluid dynamic studies have shown that segregation via
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compaction is optimized after 50-70% crystallization (e.g., Dufek and Bachmann, 2010). Such
crystal-rich conditions favor geochemical models based on closed-system equilibrium
crystallization rather than open-system Rayleigh fractional crystallization, and the former model
has the additional advantage of applying equally to equilibrium partial melting conditions. The
equilibrium crystallization/melting equation is

liq
C; 1

parent = bulk bulk (3)
Ci F+ D; —FDj

parent .

where C l.liq is the concentration of element i in the interstitial liquid, C; is the initial

concentration of element ; in the bulk parent, F is the melt fraction, and D?**¥ is the bulk
partition coefficient for element i between the interstitial melt and the crystallizing/melting
mineral assemblage.

As seen from Eq. 3, under equilibrium crystallization/melting conditions, the
concentration of an element in the interstitial melt (within a crystal-rich mush) will vary as a
function of its bulk partition coefficient (D?*'¥) and its melt fraction (F), which is schematically
illustrated in Figure 16. For elements that have concentrations that strongly increase with melt
fraction, it can be inferred that they are strongly compatible and have bulk partition coefficients
that are >1. Conversely, for elements that have concentrations that strongly decrease with melt
fraction, it can be inferred that they are strongly incompatible and bulk partition coefficients that
are <l. For elements that have concentrations that are relatively flat and unchanging with melt
fraction, they may have bulk partition coefficients that are close to 1.

If a proxy for melt fraction can be identified in the Glass Mountain rhyolites, trace-
element concentration gradients with melt fraction can be used to infer not only which elements
are compatible and incompatible, but also how the elements rank, relative to one another in

degree of compatibility and incompatibility. By constraining the relative degrees of
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compatibility/incompatibility for key elements, tight constraints on the stoichiometry of the
crystallization/melting reaction in the parental, granitic mush to the Glass Mountain rhyolites can
be obtained. Following Jolles and Lange (2021a), this can be obtained from: (1) slopes of
element concentration with melt fraction in the Glass Mountain rhyolites, and (2) element
partition coefficients between high-SiO» rhyolite melt and the nine mineral phases in the Glass
Mountain rhyolites. The latter are well known from the literature (previously reported in Jolles

and Lange, 2021) and shown in Table 4.

Ta as an effective proxy for melt fraction (and temperature) for the Bishop Tuff samples

The strong linear correlation between Ta and Fe-Ti oxide temperature for the high-SiO»
rhyolite portion of the Bishop Tuff samples (Fig. 15¢) suggests that Ta (as well as temperature)
can be used as a proxy for melt fraction in the development of relative compatibility values
(RCV;) for each element i. To test this hypothesis on the Bishop Tuff samples previously
examined by Jolles and Lange (2021a), Ta-RCV; values were constructed for each element 7 and
are defined as the slope of its concentration with Ta divided by its average concentration.
Because Ta values are expected to decrease as melt fraction (and temperature) increases (Fig.
16), a negative sign is added to be consistent with the original temperature based RCV; values
from Jolles and Lange (2021a). Ta-RCV; values were calculated for the 11 trace elements (seven
lanthanides, Y, Hf, Th and U) that are entirely controlled by only three accessory phases
(allanite, zircon and apatite) in the parental mush. These Ta-RCV; values for the Bishop Tuff
samples are reported in Table 5 and Figures 6 and 7. Note that they have different values

compared to the original RCV; values from Jolles and Lange (2021a), which were based on Fe-
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Ti oxide temperature, rather than Ta, as the proxy for melt fraction. However, the two sets of
RCVi values are strongly and linearly correlated (R?>=0.9967; Fig. 17a).

Jolles and Lange (2021a) used the original RCV; values to constrain the % abundance of
allanite, zircon and apatite in the melting/crystallization reaction (between the interstitial melt
and surrounding crystals in the parental mush) so that resulting bulk D; values were linearly
correlated with their RCV; values. In that study the proportion of the three accessory phases
(Xain> Xzrn» Xap) were determined through an iterative approach using the following reaction:

bulk D; = [DA" Xy + DF™ X + D7 X,] (4)
In Eq. 4, DiAl”, Dinn’ and DiA P are the partition coefficients for element i between allanite, zircon
and apatite, respectively, and high-SiO> rhyolite melt; these values are known from the literature
and reported in Table 4. Jolles and Lange (2021a) showed that the strongest linear correlation
between bulk D; and RCV; occurs when the proportions of each phase (in the
crystallizing/melting reaction in the parental mush during segregation) are 0.093% allanite,
0.024% zircon and 0.025% apatite (R?>=0.9976; Fig. 17b). In this study, it is shown that a
similarly strong linear correlation occurs for these same phase abundances when bulk D; is
plotted against the Ta-RCV; values (R>=0.9981; Fig. 17¢). Thus, the same stoichiometry of the
melting/crystallization reaction is found for these three accessory phases, irrespective of whether
temperature or Ta content is used as a proxy for melt fraction in constructing RCV; values to
deduce the bulk D; values. This result raises the prospect that Ta concentration can be used, not
only as an index of differentiation, but also as a quantitative proxy for melt fraction (and
temperature) for the Glass Mountain rhyolites during their segregation as interstitial melts from a

parental mush.
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Ta as a proxy for melt fraction (and temperature) for the GM rhyolites

An assessment of whether Ta can be used as a proxy for melt fraction (and temperature)
for the Glass Mountain rhyolites is made by plotting Ta vs Fe-Ti oxide temperature obtained
from the Bishop Tuff samples, together with those Glass Mountain samples that have eruption
ages indistinguishable from isochron (i.e., differentiation) ages (Fig. 18a). Here, the hypothesis
that is being tested is that the time of Fe-Ti oxide crystallization in the rhyolite samples closely
followed the time of melt segregation from the parental mush. Only one sample from the Glass
Mountain rhyolites, for which Fe-Ti oxide temperatures were obtained, satisfies this constraint,
namely unit OC. In other words, only unit OC has an eruption age (2.045 = 0.020 Ma; Simon et
al., 2014) that is indistinguishable from its isochron (differentiation) age (2.047 + 0.015; Davies
et al., 1994). This is also the sample with the highest Ta content (5.7 ppm) and lowest Fe-Ti
oxide temperature (660 + 6 °C), which is consistent with segregation of a relatively low melt
fraction (Figure 16) from a granitic mush. Note that the combined data in Figure 18a display
curvature, which is exactly what is expected for such a highly incompatible element such as Ta.
According to Figure 16, highly incompatible elements will display high concentrations in the
liquid phase at low melt fractions (i.e., low temperatures) and show strong curvature as their
concentrations decrease with increasing melt fraction (i.e., increasing temperature). Thus, the
pattern in Figure 18a is exactly what is expected if Ta is an effective proxy for melt fraction
(and temperature) in a parental mush.

When a polynomial is fit to the curved data in Figure 18a, the result allows temperature
at the time of melt segregation (i.e., differentiation) to be calculated for all the Glass Mountain
samples analyzed in this study (Table 2) and in Metz and Mahood (1991). The results show that

the Older and Younger GM units from this study have Ta-temperatures that range from 660-
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714°C and 701-743°C, respectively (Fig. 18b). For the Metz and Mahood (1991) data, the Older
and Younger GM Ta-temperatures range from 660-703°C and 702-717°C, respectively (Fig.
18¢). The lowest Ta-temperatures from both studies agree (similar Ta concentrations were
obtained on units OC, OD and OL), but the highest temperatures differ because our Ta analyses
extend to lower values than those reported in Metz and Mahood (1991) for other units (e.g., OT
and YG). Overall, the results are petrologically reasonable (i.e., 660°C is close to the water-
saturated solidus of granitic bodies at ~300-400 MPa; Tuttle and Bowen, 1958; Piwinksi and
Wyllie, 1968; Johannes, 1984; Johannes and Holtz, 1996). The results also provide a clear
explanation for why the Older GM units have incompatible trace elements that extend to such
high concentrations, which exceed those in the Younger GM and Bishop Tuff samples (Figs. 3,
6, 7). In addition, because the Older GM samples span only half the temperature range (660-
720°C) of the combined data in Figure 18a, when these samples are plotted by themselves (Fig.
18d) the relationship between Ta and temperature are well described by a linear fit (R>=0.98).
This result shows that Ta can be used a linear proxy for melt fraction in the construction of

relative compatibility values for elements in the Older GM units.

Construction of Ta-RCV; values for the Older Glass Mountain rhyolites

In this study, we focus attention on the Older GM units since they display such a wide
range of trace element concentrations, which lends itself to an analysis of the stoichiometry of
the melting/crystallization reaction in their parental granitic mush prior to melt segregation,
following the methods of Jolles and Lange (2021a). For each major, minor and trace-element
component, the Ta-RCV; is constructed from the negative slope of its concentration with Ta

divided by its average concentration (Figs 4-8; Table 4).
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Major element Ta-RCV; values

Of the four anhydrous major element components in the Older Glass Mountain rhyolites,
the Ta-RCV; values for SiO2, Al,O3, and K>O are all close to zero (Fig. 4). This is consistent
with invariant behavior at the eutectic in the Quartz (Qz)-Plagioclase (P1) K-feldspar (Kfs)
system. The exception is found with the Na;O component, which decreases with increasing Ta
content (decreasing melt fraction), leading to a negative Ta-RCV; value of -0.3 (Fig. 4¢). This
result is consistent with a migration of the location of the eutectic within the Qz-P1-Kfs system
(e.g., Johannes and Holtz, 1996), away from the Na-rich plagioclase endmember, with increasing
melt fraction during segregation of the Older GM rhyolite from their parental mush. The

significance of this finding is discussed later in the paper.

Minor element Ta-RCV; values

Of the four minor element components, Ta-RCV; values for TiO2 and MgO are both close
to zero, whereas those for CaO and Fe>Os" are both 0.6 and reflect compatible behavior (Fig. 5).
For the CaO component, this likely reflects its compatible behavior in plagioclase relative to the
interstitial melt. For the total iron component, this likely reflects compatible behavior in the two
Fe-Ti oxide phases relative to the interstitial melt. Concentrations of Fe2O3; and FeO can be
plotted separately, based on ferric-ferrous ratios calculated for each sample for which ANNO and
temperatures were obtained from two Fe-Ti oxides. Fe3*/Fe! ratios were calculated (and
reported in Table 1) using the Kress and Carmichael (1991) experimentally calibrated model,
which allows the ferric-ferrous ratio in natural melts to be calculated as a function of

temperature, oxygen fugacity and melt composition. Because the GM rhyolites have major
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element compositions that are so similar, their differences in ANNO values only reflect
differences in their Fe**/Fe! ratios.

Because only three data points are available for Fe2O3; and FeO for the Older GM units,
Ta-RCV; values were calculated for two cases: (1) Older GM units only, and (2) both Older and
Younger GM units. In both cases, the Ta-RCV; for Fe2O3 is greater than that for FeO, which was

also found by Jolles and Lange (2021a) for the high-SiO; rhyolite portion of the Bishop Tuff.

Trace element Ta-RCV; values

The Ta-RCV; values for the REEs (Table 4) show that the order of their incompatibility
broadly follows their order in the periodic table with La > Ce > Pr > Nd > Sm > Gd > Tb ~ Dy ~
Yb ~Lu~Y (Fig. 6). (Europium is not included here because it occurs in two valences (2+ and
3+), unlike the other REEs that all have 3+ valance.). To first order, this is the same overall
pattern obtained from the Bishop Tuff samples (Jolles and Lange, 2021; Table 5). In the Bishop
case, Sm contents have a flat slope with Ta (and Fe-Ti oxide temperature), whereas for the Older
GM units, it is Pr contents that are relatively flat with Ta. In both cases (Bishop Tuff and Older
GM), the Ta-RCV; values of 0.0 and -0.1 are consistent with bulk partition coefficients for Sm
and Pr, respectively, between interstitial melt and crystalline phases in the parental mush that are
close to ~1. The heavy rare earth elements (Tb, Dy, Yb, Ly, Y) have the largest negative Ta-
RCV; values (-2.1, -2.2) and are thus the most incompatible of the REEs.

Among the trace elements plotted in Figure 7, the order of compatibility is Hf > Rb > Th
> U ~ Mn > Cs, ranging from -1.2 to -2.5. Of all the trace elements, Cs has the highest negative
Ta-RCV; value and is thus the most incompatible. For Sr and Ba, which are plotted in Figure 8,

the flat patterns with Ta do not necessarily reflect a bulk partition coefficient of ~1, but instead
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could reflect exceptionally large bulk partition coefficients, which is explained and discussed

later in this paper.

Constraints on Mineral-Melt Reactions in the Parental Mush of the Older GM Rhyolites

One of the primary objectives of this study was to determine whether the stoichiometry of
the crystallizing/melting reaction in the parental mush (from which the interstitial melt was
extracted at different melt fractions to form the Older GM units) can be constrained from the Ta-
RCV; values tabulated in Table 4, along with available mineral-melt partition coefficients
between high-SiO; rhyolite melt and the nine mineral phases observed as phenocrysts in the
Glass Mountain rhyolites. Following Jolles and Lange (2021a), the following eutectic reaction is
proposed:

%X,0z + %X,Pl + %X3Kfs + %X,Bt + %XsMag + %XgIlm + %X,Zrn + %XgAp

+%XyAln = 100%liquid (5)
The goal is to constrain the values of X; to Xo (relative proportions of each phase in the
melting/crystallizing reaction) through an iterative set of linear fits to evaluate if a single,
average stoichiometry can be obtained that leads to bulk partition coefficients for each element
that are linearly correlated with their respective relative compatibility values (i.e., Ta-RCV;
values; Table 4). An additional constraint is that bulk D; is ~1 in the case of Ta-RCV; = ~0, and
bulk Di <1 for negative Ta-RCV; (element i is incompatible in the parental mush) and bulk D, >1

for positive Ta-RCV; (element i is compatible in the parental mush).
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Constraints on % allanite, % zircon and % apatite in reaction

The hypothesis evaluated for the Older GM units is that the Ta-RCV; for the trace
elements are linearly related with their bulk partition coefficients (bulk D;). A test of this
hypothesis is made by examining the relationship between bulk D; and Ta-RCV; for 11 trace
elements (seven lanthanides, Y, Hf, Th and Y), which are entirely controlled by only three
accessory phases: allanite, apatite and zircon. Allanite is notable for its exceptionally large
partition coefficients for the REEs, which progressively decrease in magnitude from the light to
middle to heavy REEs (Table 4); thus, allanite is the primary control on the REEs. Zircon
primarily controls Hf and U, apatite is the main control on Y, and both allanite and zircon control
the behavior of Th (Table 4).

Ideally, Eq. 4 would be used in a multiple linear regression to constrain the abundances
of allanite, zircon and apatite (i.e., Xam, Xzm, Xap, respectively), since the partition coefficients
are known for each of the 11 trace elements between these three phases and high-SiO» rhyolite
melt (i.e., D™, D™, and DiA P Table 4). However, since the bulk Di for each element in the
parental mush is not known in advance, a multiple linear regression cannot be performed.
Instead, following Jolles and Lange (2021a), a series of iterative steps (outlined below) allow
bulk D; values to be calculated using Eq. 4 (by estimating the % abundances of allanite, zircon
and apatite) and then plotted against the Ta-RCV; to test for a linear relationship (Fig. 19).

The first step in testing for a linear correlation between Ta-RCV; and bulk D; is to assign
Pr a bulk Dj value of ~1 because it has a Ta-RCV; value close to 0 (-0.1; Fig. 6¢). Next, an
iterative approach was taken, where the proportions of zircon and apatite were first assumed to
be zero, which allowed the proportion of allanite required to generate a bulk Dp: of 1 to be

calculated. For an allanite-liquid Pr partition coefficient of ~2167 (between that for Ce and Nd;
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Table 4), the proportion of allanite is 1/2167 (or 0.046%). When these proportions (0.046%
allanite, 0% zircon, 0% apatite) were input into Eq. 4, the bulk D; for all 11 trace elements were
calculated and plotted against their respective Ta-RCV; values. The results are shown in Figure
19a and illustrate a strong linear correlation (R?>= 0.910). This is a notable result, since the Ta-
RCV; values are obtained entirely from whole-rock analyses of the Older GM units (Table 1),
whereas the bulk D; values are based entirely on the Mahood & Hildreth (1983) partition
coefficient results for allanite (Table 4). This initial result strongly supports the hypothesis that
Ta-RCV; and bulk D; values are linearly correlated.

The results in Figure 19a show that the largest outlier from the linear trend is Hf, which
reflects the need to include zircon (Hf is strongly compatible in zircon; Table 4). Through a set
of iterative steps, increments of zircon were added to Eq. 4 in increments of 0.001%, while
adjusting the proportion of allanite to ensure that the bulk D; is 1 when the Ta-RCV; is zero. The
best linear fit (R? = 0.992) occurs with 0.044% allanite and 0.012% zircon (Fig. 19b).

The final iterative step was to add apatite to Eq. 4 in increments of 0.001% (and the
proportion of allanite adjusted each time to ensure that bulk D; = 1 when Ta-RCV; =0) until the
best linear fit between bulk D; and RCV; was found (Fig. 19¢). The addition of apatite improves
the fit for Y. The result (R?= 0.993) leads to 0.044% allanite, 0.012% zircon, and 0.015% apatite
in the crystallization/melting reaction in Eq. 4. These proportions are approximately half those
deduced by Jolles and Lange (2021a) for the Bishop Tuff parental mush (Fig. 17b,¢), which is
consistent with the lower melt fractions (and temperatures; 660-714°C) inferred for the Older
GM melts compared to those for the high-SiO> rhyolite portion of the Bishop Tuff (698-752°C;

Jolles and Lange, 2019).
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Effect of uncertainties in mineral-melt partition coefficients

Uncertainties in the mineral-melt partition coefficients for the 11 trace elements will
impact the results in two different ways, depending on whether the errors are systematic or
random. If there is a systematic error, and all D; are too low (or too high) by a factor of two, then
the deduced stoichiometry for the three mineral phases will also be too high (or too low) by a
factor of two. If there are large, random errors among all D;, moving them in different directions,
then the R? values on the linear fits in Figure 19 will degrade. The fact the R? values are >0.99 in
Figures 19b and 19c¢ strongly supports the validity of the mineral-melt partition coefficients
from the literature that were used (Table 4). In either case, the key conclusion that these three
mineral phases (allanite, zircon, apatite) in the crystallization/melting reaction in the parental

mush controlled the concentration gradients of these 11 trace elements remains robust.

Constraints on % biotite, % titanomagnetite and % ilmenite in reaction

In the reaction in Eq. 5, the bulk partition coefficients for the minor elements, namely Ti,
FeT (Fe**, Fe?*) and Mg, are primarily controlled by biotite (Bt), titanomagnetite (Mag), and
ilmenite (Ilm). Therefore, the following model equation can be used to calculate the bulk D; for
these minor elements:

bulk D; = [DI"™ » Xy, + D;"®8 * Xppag + DB * Xp] (6)

Because the bulk D; values for these elements are not known, a test of a linear relationship with
their respective Ta-RCV; values is required. For Ti and Mg, their unchanging concentrations
with temperature (Fig. 5a,b) either reflect a bulk partition coefficient of 1, or the lack of
involvement of their controlling mineral phases in the crystallizing/melting reaction in the

parental mush. Jolles and Lange (2021a) showed there was evidence for minimal involvement of
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biotite in the crystallizing/melting reaction for Bishop melts segregated at low temperatures
(£720°C). A similar conclusion can be drawn here, supported by the low temperatures (660-714
°C) inferred during segregation of the Older GM units (Fig. 18b). Moreover, there is
independent experimental evidence (e.g., Piwinskii and Wyllie, 1968) that biotite is relatively
refractory (i.e., does not melt or break down below 720°C) relative to the water saturated, low-
temperature eutectic melting temperatures (~650-680°C) at ~200-400 MPa in the the Qz—P1-Kfs
system (e.g., Johannes and Holtz, 1996).

To infer the relative abundance of titanomagnetite and ilmenite, it is necessary to revisit
plots of ANNO vs. temperature. In Figure 15, these plots were derived from the Fe-Ti oxide
phases in the Glass Mountain eruptive unit. However, since there is evidence that most of the
GM units were erupted up to 360 kyrs after differentiation (i.e, melt segregation from a parental
mush), the Fe-Ti oxide temperatures in Figure 15 record conditions in the melt immediately
prior to eruption and not those during melt segregation. For the latter, the Ta-temperatures are
most relevant, and in Figure 20a, the ANNO values obtained in this study for the Older and
Younger GM units are replotted against Ta-temperature. There is a remarkable overlap with the
ANNO vs temperature data for the high-SiO» rhyolite portion of the Bishop Tuff (which was
obtained entirely from the Fe-Ti oxides).

Note that the ANNO values are largely insensitive to temperature and thus primarily
reflect the Fe**/FeT ratios in the samples, which were likely attained during differentiation (i.e.,
segregation of variable melt fractions from the parental mush). In a plot of Fe**/FeT vs. Ta-
temperature (Fig. 20b), the GM units once again overlap with those for the high-SiO, rhyolite
portion of the Bishop Tuff. Both data sets define a linear increase in melt Fe**/FeT ratio with

increasing temperature (i.e., melt fraction during segregation).
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The cause for the increase in Bishop Tuff oxidation state with temperature has long
interested researchers (e.g., Hildreth, 1977; Ghiorso & Sack, 1991; Carmichael, 1991; Hildreth &
Wilson, 2007; Ghiorso & Evans, 2008). Jolles and Lange (2021a) showed that the increase in
Fe*'/Fe! with temperature simply reflects the larger bulk partition coefficient for Fe** (bulk
Dge3+ = 1.90) relative to that for Fe?* (bulk Dgg2+=1.02) during crystallization/melting in the
parental mush. The larger bulk Di for Fe** relative to that for Fe?* is due to a higher proportion
of titanomagnetite (Dgg3+ > Dgq2+;Table 4) relative to ilmenite (Dgg3+ < Dgg2+; Table 4) in the
crystallizing/melting reaction in the parental mush.

A similar inference can be deduced for the Older (and Younger) GM units, namely the %
abundance of titanomagnetite exceeded that of ilmenite, given the close overlap between the
Older and Younger GM and Bishop Tuff data in Fig. 20b). Because only three Fe**'FeT data
points are available for the Older GM samples, only these broad constraints can be made at this
time on the relative abundances of titanomagnetite and ilmenite in the melting/crystallizing

reaction in the parental mush

Constraints on % quartz, %plagioclase, %K-feldspar (location of eutectic)

The next objective is to constrain the relative proportions of quartz, plagioclase, and K-
feldspar in the crystallizing/melting reaction in Eq. 5. This goal is equivalent to finding the
location of the eutectic in the Qz—P1-Kfs ternary, which is a strong function of pressure (Piotar)
and activity of water (Johannes & Holtz, 1996) during crystallization/melting in the parental
mush. Because Sr and Ba contents are so low (and relatively unchanging with Ta content) in the
Older GM samples (Fig. 8), they cannot be utilized to constrain the relative abundance of

plagioclase and K-feldspar in the mineral-melt reaction during melt segregation. Note also that
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their pattern in Figure 8, namely their low concentrations that vary little with melt fraction, is
expected for elements with exceptionally large bulk partition coefficients, which is predicted for
both Sr and Ba (e.g., Blundy and Wood, 1991) under three conditions: (1) low temperatures
(660-700°C), (2) low An contents in plagioclase in the parental mush (consistent with low CaO
contents in the Older GM units; Fig. 5;), and (3) the high-SiO» character of the interstitial melts.
Fortunately, the systematic increase in the KoO/NaxO ratio analyzed in the Older and
Younger GM samples as a function of Ta-temperature (a proxy for increasing melt fraction in the
parental mush) allows constraints to be placed on the changing activity of water during melt
segregation. It is well established from the experimental literature (e.g., Johannes and Holtz,

1996) that the location of the minimum/eutectic in the Qz—P1-Kfs ternary systematically shifts

away from plagioclase with decreasing activity of H2O (am20). Thus, the interstitial melt (eutectic
composition) in a granitic crystalline mush at a relatively high amo will have a lower K2O/Na>O

ratio than a melt that forms and segregates at a lower am2o. The results in Figure 21 clearly

reveal the effect of decreasing activity of water with increasing melt fraction (Ta-temperature as
a proxy) during segregation from the parental mush.

An overview of phase-equilibrium experiments in the Qz-P1-Kfs-H20 system (e.g.,
Johannes and Holtz, 1996) clearly show that unit OC, with a relative low Fe-Ti oxide (and Ta-
based) temperature of ~660°C, must have segregated from its parental granitic mush under
conditions that closely approached water saturation (am20 > 0.9) and depths of ~300-400 MPa.
These conditions require dissolved water concentrations > 7 wt% in the interstitial high-SiO»
rhyolite melt, consistent with phase-equilibrium experiments on a representative GM sample
(Waters and Andrews, 2016). Moreover, the primary source of the water in the parental mush

must have been derived from the degassing of basaltic sills or dikes emplaced into the crust
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beneath Glass Mountain since the pre-existing granitoid crust only contains < 0.6 wt% H2O (in
the form of modal biotite and hornblende; Bateman and Chappell, 1979); the latter is insufficient
to provide the required water in the Long Valley rhyolites, as previously discussed by Jolles and
Lange (2021a).

Average water contents of Plio-Quaternary Long Valley basalts, which erupted in close
association with the Long Valley caldera, are ~4 wt% (Jolles and Lange, 2021b). An estimate of
the average CO: contents in these basalts, based on comparison with similar basalts, is ~4000
ppm CO; (e.g., Wallace, 2005). If these basalts are representative of those emplaced into the
crust beneath the Long Valley volcanic field during formation of the Glass Mountain rhyolites,
fluid

then their exsolved fluid phase would have a composition of Xy 5" = ~0.95. The presence of

such an H>O-rich fluid would strongly lower the solidus temperature of granitoids and thus lead
to the formation of interstitial melts at temperatures as low as ~660 °C, similar to that of unit OC.
Moreover, Jolles and Lange (2021a) showed that for a fixed mass of H>O-rich fluid present at the
onset of partial melting of a granitoid, it is expected that H>O concentrations in the interstitial
melt will progressively decrease as melt fraction increases. This will result in interstitial melts
with progressively lower activities of H>O, and thus higher K2O/Na>O ratios, with increasing
melt fraction, which is the pattern found for the Older and Younger GM sample (Fig. 21).

In summary, the broad conclusion that can be drawn is that the onset of melt segregation
of the Older GM units from its parental mush began at a temperature of ~660°C, at an activity of
H>O that was initially close to ~0.95, and at depths corresponding to 300-400 MPa. This
pressure interval is consistent with the calculated pressure of ~385 MPa for unit OC (assuming
~7 wt% H>0) from the rhyolite barometer of Wilke et al. (2017), which is based on an extensive

set of phase-equilibrium experiments in the Qz-PI-Kfs-H>O system from the literature. The
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stoichiometry of the melting reaction in the parental granitic mush at a pressure of ~385 MPa, an
activity of H,O of ~0.95, and a temperature of ~660°C can be deduced from the experimental
results from Holtz et al. (1992), namely ~33.5% quartz + ~25.5 % K-feldspar + ~41 %
plagioclase. However, this stoichiometry would have changed (i.e., less plagioclase and

relatively more quartz and K-feldspar) as melt fraction increased and amo decreased (i.e.,

dissolved water in the interstitial melt decreased), leading to higher K2O/Na,O ratios in the melt.

Preservation of Glass Mountain Rb-Sr Isochrons (Nature of Storage Conditions)

The second major objective of this paper is to revisit the preservation of the Rb/Sr
isochrons between the time of differentiation (i.e., formation of spread in Rb/Sr ratios among the
different Older and Younger GM rhyolites) and subsequent eruption, which spanned up to ~360
ky (e.g., Davies et al., 1994; Davies and Halliday, 1998; Simon and Reid, 2005). Given the
exceptionally low Sr contents in the Glass Mountain rhyolites, relative to their relatively high Rb
contents, their Rb/Sr ratios would be easily disturbed during any process that involved crystal
fractionation, partial melting, crustal contamination and/or mixing with an unrelated magma. As
previously discussed in the introduction, this has spawned a broad debate in the literature about
the nature of the storage of the GM melts during the time interval between differentiation and
eruption. Moreover, the evidence from zircon ages (Simon and Reid, 2005; Simon et al., 2007),
shows that intermittent crystallization occurred in the different Glass Mountain eruptive units
during their respective storage intervals.

Here, it is proposed that the Glass Mountain rhyolites were held in cold storage in a series
of dikes, which initially, immediately after the isochron differentiation events, may have been

relatively thin (e.g., on the scale of tens of cm). Dikes made of eutectic, high-SiO; rhyolite, such
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as the GM units, will readily undergo nearly complete melting when heated to temperatures
(660-720°C; Table 3) and amz0 conditions (i.e., ~5-7 wt% H>O in the melt phase; Waters and

Andrews, 2016) documented for the Glass Mountain rhyolites. It is possible that the wide span
of zircon crystallization ages in individual GM units (Simon and Reid, 2005; Simon et al., 2007)
may reflect episodes where initially formed, thin dikes were remelted and remobilized (due to
periodic emplacement of basaltic sills/dikes, which crystallized and degassed, allowing a fluid
phase to transfer the required heat and H>O to the high-SiO; rhyolite dikes), leading to their
coalescence into progressively wider dikes. Over time, dikes of >5 m width may have formed,
similar to those found in the Miocene bimodal granitic intrusions in southern Nevada (e.g., Bachl
et al., 2001; Walker et al., 2007; Hodge et al., 2006). At this point, subsequent remelting of
dikes, which exceed critical widths for km-scale transport through the upper crust (e.g., Petford
et al., 1993), would enable their immediate ascent to the surface and thus eruption.

Evidence to support this hypothesis is found in the textures of phenocrysts found in the
Glass Mountain rhyolites. For example, photomicrographs of quartz phenocrysts in unit OD
(Fig. 22a-b) display diffusion-limited (i.e., rapid growth) textures, including hopper textures.
Moreover, large (~1000 micron) granophyric intergrowths of sanidine and quartz are also found
(Fig. 22¢-d), which were experimentally demonstrated by Waters and Andrews (2016) to reflect
rapid growth over time scales of < 1 day. Work is currently underway to study in more detail the
compositions and textures of the phenocryst assemblage in the GM rhyolites. The goal is to
further test whether the GM phenocrysts grew rapidly during ascent, driven by H,O-degassing
crystallization (e.g., Waters and Lange, 2017). In the meantime, the occurrence of high-SiO>

rhyolite dike swarms in extensional bimodal intrusions (e.g., Hodge et al., 2006; Miller et al.,
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2011) suggests that cold storage of the Glass Mountain rhyolites in a similar dike swarm is a

viable hypothesis that merits further evaluation.

Conclusions

Several key conclusions were drawn in this study, which focused on understanding the
origin of the large 2-fold variations of trace element concentrations in the Older Glass Mountain
rhyolites. It was shown that the geochemical gradients could be explained by the segregation of
variable melt fractions from a parental, granitic mush, which contained the same nine mineral
phases found as phenocrysts in the erupted lavas (quartz + sanidine + plagioclase + biotite +
titanomagnetite + ilmenite + allanite + zircon + apatite). More specifically, the 2-fold variations
in the REEs, as well as in Th, U and Hf, can entirely be attributed to the relative proportion of
the three accessory phases (0.044% allanite, 0.014% zircon, 0.015% apatite) in the
crystallizing/melting reaction in the parental mush. Temperatures at the time of melt segregation
(660-714°C) were too cool for the involvement of biotite, whereas the % of titanomagnetite must
have exceeded that of ilmenite in the crystallizing/melting reaction in the parental mush. This is
required so that the bulk partition coefficient of Fe3" exceeds that of Fe?*, which explains the
increase in the Glass Mountain rhyolite Fe*"/Fe' ratio with temperature at the time of melt
segregation. The relative proportions of the tectosilicate phases in the mineral-melt reaction in
the parental mush reflects the location of the eutectic in the Qz-PI-Kfs system, which in turn is
determined by the pressure (depth) and activity of water in the granitic mush. The high-
resolution Fe-Ti oxide temperature obtained on Older GM unit OC, which is the only unit to
have an eruption age that is indistinguishable from its isochron (i.e., differentiation) age, is 660 +

6 °C. This low temperature constrains the location of eutectic to be close to the pure water-
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saturated solidus of a granitic parent at ~350 MPa. The source of heat and water was most likely
H>O-rich fluids derived from the degassing of basaltic sills and dikes emplaced into the crust
beneath the Long Valley volcanic field.

Another key conclusion of this study concerns the preservation of the Rb/Sr isochrons,
even though their ages, which date the melt segregation process outlined above, predate the
eruption ages by up to 360 ky. Here, it is shown that cold storage of the Glass Mountain
rhyolites as dikes (similar to the rhyolite dike swarms found in extensional bimodal intrusions) is
a viable hypothesis since it explains the preservation of Rb/Sr isochrons, as well as the ease with
which remobilization can occur due to the influx of heat and water through degassing of recently
emplaced basaltic sills. Evidence from the literature of episodic zircon crystallization in the
Glass Mountain rhyolites during their storage may reflect discrete remelting events that led to the
coalescence of initially thin dikes into wider ones, until critical widths (>5 m) were reached,

enabling the successful transport of the GM rhyolites to the surface.
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Figure 1: Map of Glass Mountain and Long Valley Caldera, California. Map modified from
Chamberlin et al. (2015). Caldera rim is shown by the dashed line, Glass Mountain is the light
gray and the Bishop Tuff (BT) is the dark gray.
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Figure 2: Geologic map of the Glass Mountain (GM) eruptive units modified from Metz and
Bailey (1993). Older GM units are shown in pink and Younger GM units are shown in green. K-

Ar ages in Ma are from Metz and Mahood (1985) and are the average of two analyses of the
same sample.
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Transitional-type Bishop Tuff samples (grey) are from Jolles and Lange (2021a). The R? values

on linear fits to the Older GM samples are shown, as well as Ta-RCV; values (see text for

definition of Ta-based relative compatibility values).
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Figure 14: Plot of average log(Mg/Mn)titanomagnetite yergyg Jog(Mg/Mn)imenit obtained from Fe-Ti
oxide analyses. Data from this study are shown in pink circles (Older GM) and green squares
(Younger GM). Also shown are data from Metz and Mahood (1991) as open circles (Older GM)
and open squares (Younger GM). The solid line is the Bacon and Hirshmann (1988) equilibrium
relationship, and the dashed lines show the +2c error envelope.
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Figure 15: (a-b) Plots of ANNO vs. Fe-Ti oxide temperature (obtained from the Ghiorso and
Evans, 2008, thermometer/oxybarometer) for the Glass Mountain samples from (a) this study
(Older GM are pink circles; Younger GM are green squares) and (b) Metz and Mahood (1991)
(Older GM are black circles; Younger GM are black squares). Also shown are results obtained
for the high-SiO; rhyolite portion of the Bishop Tuff (grey) from Jolles and Lange (2019). The
linear fit in (a) and (b) is to the data from the Bishop Tuff and sample OC (this study) only; these
are the only samples shown that plausibly crystallized Fe-Ti oxide immediately after melt
segregation from a parental mush and immediately prior to eruption. Note the strong linear
correlation (R?=.96) to those data, and the scatter about that line of most GM data (this study and
Metz and Mahood, 1991). (c-d) Plots of Ta (ppm) vs Fe-Ti oxide temperature. Symbols the
same as in (a-b). The linear fit in (c-d) is to the Bishop data only (R?=0.91); the GM data (this
study and Metz and Mahood, 1991) scatter around this line.
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Figure 18: (a) Plot of Ta (ppm) versus Fe-Ti oxide temperature for the high-SiO> rhyolite
portion of the Bishop Tuff (Jolles and Lange, 2021) together with that for Older GM unit OC,
which has an eruption age indistinguishable from its isochron (i.e., differentiation) age. All
samples shown in this plot plausibly crystallized Fe-Ti oxide immediately after melt segregation
from a parental mush and immediately prior to eruption. A fitted polynomial to the curved data
is shown. (b) The fitted polynomial from (a) with calculated position of Older (pink circles) and
Younger (green squares) GM samples from this study. The results allow the temperature of the
Older (660-714 °C) and Younger (701-743°C) GM samples at the time of melt segregation to be
estimated. (c) Same as in (b) but data from Metz and Mahood (1991). (d) Ta (ppm) vs.
calculated temperature from the Ta polynomial in (a) for the Older GM samples from this study
only. For this subset of data, a strong linear relationship is found (R?=0.98), which means that

Ta can be used as a linear proxy of melt fraction (and temperature) in the construction of Ta-
RCV;values for the Older GM samples.
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Figure 19: (a-c) Plot of bulk D; calculated from Eq. 4 and literature partition coefficients (Table
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apatite in the crystallizing/melting reaction in the parental mush (see text). Data are from Older
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strongly partitions into zircon. (b) Optimized abundance of both allanite (0.044%) and zircon
(0.013%) that gives best fit (R>=0.992) to trace-element line (see text). (¢) Optimized abundance
of all three accessory phases (0.044% allanite, 0.013% zircon, 0.012% apatite) that gives best fit
(R?=0.993) to trace-element line (see text).
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Figure 20: (a) Plot of ANNO vs. calculated temperature (for Older and Younger GM samples
from this study) from Ta polynomial in Fig. 18a. The results from this study based on Ta-
temperatures now plot together with data for the Bishop Tuff samples from Jolles and Lange
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Figure 21: Plot of K2O/Na>O (wt%) of the Older (pink circles) and Younger (green squares) GM
rhyolites from this study versus temperature calculated from the Ta-polynomial in Fig. 18a,
which is a proxy for melt fraction during segregation from a parental mush. The trend of
increasing K2O/Na>O with temperature (proxy for melt fraction) of the interstitial melt reflects
migration of the eutectic toward the K-feldspar component in the Qz-P1-Kfs ternary as a function
of decreasing activity of H>O (Holtz et al., 1992).
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Figure 22: Photomicrographs of crystals in Older GM unit OD, including (a) quartz with
diffusion-limited protuberances and growth embayment, (b) quartz with hopper texture, (c-d)
granophyric intergrowths of quartz and sanidine; both phases display skeletal polyhedral textures
consistent with rapid growth (e.g., Barbee et al., 2020).
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Tables:

Table 1 Whole-rock major and minor element (wt%) concentrations for Younger and Older Glass Mountain samples

Sample GM-18 GM-01 GM-JJ-10 GM-07 GM-11 GM-20 GM-08 GM-02 GM-03 GM-15a GM-16
Eruptive Unit OB oC OD OL OL oT oz YA YB YE YE
Age (Ma) 1.74 2.00/2.05" 1.69/1.69' 1.87/1.93! 1.60 0.96 0.96
Lat. (N 37°) .81381° .80224° .78450° .76461° .76500°  0.74133°  .71102°  .82868°  .82991°  .79483°  .79483°
Long. (W 118°)  .78604° 719119° .81683° .68333° .67694°  0.67166°  .68978°  .77610°  .74023°  .74294°  .74294°
SiO2 77.87 76.99 77.45 76.94 76.99 71.75 77.07 77.17 76.94 77.98 77.62
TiO2 0.06 0.07 0.05 0.06 0.06 0.07 0.07 0.08 0.08 0.08 0.08
AlLOs 12.37 12.92 12.73 13.04 12.83 12.48 12.83 12.60 12.80 12.18 12.48
'Fe205" 0.96 0.78 0.74 0.84 0.84 0.97 0.84 0.87 0.87 1.01 0.99
MnO 0.06 0.09 0.06 0.07 0.07 0.04 0.04 0.03 0.03 0.04 0.04
MgO 0.03 0.04 0.04 0.03 0.03 0.04 0.04 0.05 0.06 0.05 0.04
CaO 0.37 0.33 0.42 0.36 0.35 0.40 0.44 0.50 0.49 0.47 0.47
Na.O 4.00 4.33 4.04 4.27 441 3.85 4.11 3.83 3.84 3.61 3.64
K20 4.28 4.44 4.46 4.38 4.43 441 4.54 4.85 4.88 4.58 4.63
P>0s 0.00 0.01 0.00 0.01 0.00 1.04 0.02 0.00 0.00 0.01 0.01
LOI 0.28 0.44 2.68 0.38 0.42 0.46 0.40 0.35 0.33 0.29 0.26
Total 99.2 99.8 99.2 98.7 99.6 100.6 98.6 99.5 100.2 99.1 99.4
Fe**/Fe” 0.201 0.202 0.200 0.201 0.222 0.213 0.228 0.220 0.231 0.228 0.229
K20/Na20O 1.07 1.03 1.10 1.03 1.00 1.15 1.10 1.27 1.27 1.27 1.27
3Ta-Temp (°C) 699 660 679 680 679 714 706 717 714 743 714

Major element analyses normalized to 100%. LOI and original totals also shown.
K-Ar ages from Metz and Mahood (1985)
140A1/*Ar ages from Davies et al. (1994)/Simon et al, (2014)

2Fe**/FeT calculated from Kress and Carmichael (1991) based on temperature and oxygen fugacity from two Fe-Ti oxides (see Table 3)
3 Temperature determined from Ta polynomial in Fig. 18a
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Table 1 (continued)

Sample GM-12 GM-13 GM-04 GM-05 GM-06 GM-09 GM-10
Eruptive Unit YG YG YO YO YO YO YO
Age (Ma) 0.90 0.90 1.06 1.06 1.06 1.06 1.06
Lat. (N 37°) .79146° .78945° .79658° .79232° .77329° .76460° .76472°
Long. (W 118°)  .79421° .79164° .69234° .68111° .68336° .69012° .68970°
SiO2 77.68 77.68 77.20 78.13 77.02 77.36 77.43
TiOz 0.08 0.08 0.07 0.07 0.07 0.07 0.07
AlLOs 12.53 12.47 12.65 12.16 12.88 12.62 12.50
'Fe205" 0.95 0.92 0.87 0.88 0.90 0.87 0.87
MnO 0.03 0.03 0.04 0.04 0.04 0.04 0.04
MgO 0.04 0.04 0.05 0.05 0.05 0.04 0.06
CaO 0.48 0.48 0.48 0.46 0.48 0.48 0.49
Na20 3.62 3.65 3.92 3.71 3.89 3.91 3.92
K20 4.60 4.64 4.72 4.49 4.66 4.61 4.60
P>0s 0.00 0.01 0.00 0.01 0.00 0.00 0.00
LOI 0.37 0.27 0.37 0.49 0.48 0.32 0.38
Total 99.1 100.7 98.7 99.8 98.5 98.5 99.9
IFe3*/FeT 0.22
K20/Na20O 1.27 1.27 1.20 1.21 1.20 1.18 1.17
3Ta-Temp (°C) 731 721 703 708 701 701 706

Major element analyses normalized to 100%. LOI and original totals also shown.
K-Ar ages from Metz and Mahood (1985)

140A1/*Ar ages from Davies et al. (1994)/Simon et al, (2014)

2Fe**/FeT calculated from Kress and Carmichael (1991) based on temperature and oxygen fugacity from two Fe-Ti oxides (see Table 3)
3 Temperature determined from Ta polynomial in Fig. 18a



Table 2 Whole-rock trace element (ppm) concentrations for Older and Younger Glass Mountain

Sample GM-18 GM-01 GM-JJ-10 GM-07 GM-11 GM-20 GM-08 GM-02 GM-03 GM-15a GM-16

Eruptive Unit OB OoC OD OL OL oT 874 YA YB YE YE
Ba 3 3 12 3 2 <2 3 8 9 9 9
Sr <2 <2 2 <2 <2 <2 <2 4 4 3 3
Sr! 0.11 0.35 3.92 0.10 0.10 232 231 231
Rb 207 305 254 233 239 175 172 157 157 140 143
Rb' 207 308 232 245 245 159 158 158
Zr 79 85 77 83 84 84 76 75 78 72 75
Nb 25 41 36 30 32 20 19 14 15 15 15
Hf 33 4.6 4.1 4.1 4.0 32 32 3.1 3.0 2.7 2.8
Ta 29 5.7 4.1 4.0 4.1 23 2.6 2.2 23 23 1.8
Cs 6.1 10.6 8.3 7.5 7.5 5.0 4.9 4.5 4.5 4.5 4.6
Th 17.0 29.9 31.0 20.4 20.0 17.3 17.6 19.2 18.9 17.1 18.0
U 8.9 15.4 11.4 11.2 11.0 6.8 7.3 6.7 6.6 6.3 6.3
Mn 423 712 473 510 499 327 333 253 251 268 268
Y 24 40 33 29 29 20 19 20 19 20 20
La 18.2 18.7 15.8 18.4 18.3 22.6 22.0 32.6 325 243 30.8
Ce 46.8 50.9 40.4 50.7 49.9 532 53.0 67.5 67.8 49.8 60.9
Pr 5.98 6.49 5.40 6.29 6.24 6.10 6.15 7.04 7.10 5.61 6.57
Nd 20.9 23.6 20.3 22.7 21.8 20.9 21.6 22.5 234 18.6 21.7
Sm 53 6.8 6.1 59 59 44 4.5 4.1 43 4.0 4.1
Eu <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.06 <0.05
Gd 4.2 6.5 5.8 52 53 34 3.7 34 34 3.0 3.1
Tb 0.7 1.2 1.0 0.9 0.9 0.6 0.6 0.6 0.6 0.5 0.5
Dy 43 7.1 6.2 52 54 3.6 3.5 3.5 34 3.1 32
Ho 0.8 1.4 1.1 1.0 1.0 0.7 0.7 0.7 0.7 0.6 0.6
Er 25 4.0 3.5 3.0 3.1 2.1 2.2 2.1 2.1 1.9 2.0
Tm 0.39 0.61 0.55 0.49 0.46 0.33 0.33 0.32 0.33 0.30 0.31
Yb 2.6 43 3.8 32 32 23 2.2 23 23 2.1 2.1
Lu 0.40 0.65 0.60 0.51 0.50 0.34 0.34 0.37 0.36 0.33 0.32

! Analyses from Halliday et al. (1989) on samples collected by Metz and Mahood (1991)



Table 2 (continued)

Sample GM-12 GM-13 GM-04 GM-05 GM-06 GM-09 GM-10
Eruptive Unit  YG YG YO YO YO YO YO
Ba 10 9 4 8 4 4 4
Sr 4 4 2 3 2 2 3
Sr! 2.49 2.49 1.20 1.20 1.20 1.20 1.20
Rb 143 157 180 175 176 181 182
Rb! 162 162 182 182 182 182 182
Zr 72 78 75 85 71 76 77
Nb 14 17 18 21 17 19 19
Hf 2.7 2.9 32 3.4 3.0 3.4 32
Ta 1.9 2.1 2.7 2.5 2.8 2.8 2.6
Cs 4.6 5.0 52 4.7 5.4 5.4 53
Th 18.3 19.3 20.9 19.4 21.0 21.1 21.2
U 6.5 7.1 7.6 7.0 7.7 7.8 7.8
Mn 262 265 309 329 318 310 306
Y 19 20 23 24 23 23 22
La 28.9 273 24.8 23.8 25.0 23.5 25.0
Ce 57.6 55.5 56.5 54.2 57.8 54.4 57.1
Pr 6.13 6.18 6.56 5.98 6.55 6.22 6.63
Nd 20.8 20.7 21.8 20.9 22.8 21.7 22.4
Sm 4.0 4.3 4.7 43 4.8 4.8 5.0
Eu <0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05
Gd 3.0 3.4 4.1 3.8 4.0 4.1 4.0
Tb 0.5 0.6 0.7 0.7 0.7 0.7 0.7
Dy 3.3 3.5 4.1 3.9 4.4 4.2 4.2
Ho 0.7 0.7 0.8 0.8 0.9 0.9 0.8
Er 2.0 2.3 2.6 2.5 2.6 2.6 24
Tm 0.33 0.34 0.37 0.37 0.37 0.41 0.40
Yb 22 2.3 2.8 2.5 2.8 2.9 2.7
Lu 0.35 0.36 0.43 0.39 0.43 0.44 0.44

! Analyses from Halliday et al. (1989) on samples collected by Metz and Mahood (1991)

71



Table 3 Average composition (wt%) of titanomagnetite and ilmenite in younger and older Glass Mountain samples

Sample GM-18 GM-01 GM-07 GM-16 GM-10
Eruptive Unit OB oC OL YE YO
Study This Study  This Study  This Study  This Study  This Study
TMTE, N; n 30;444 71571 55;540 1;21 14;87
SiO2 0.11 0.11 0.11 0.18 0.15
TiO2 8.08 7.11 8.82 6.93 7.67
AlLOs 0.79 0.70 0.78 1.02 0.99
Fe203 52.14 55.32 50.78 54.13 52.51
V203 0.04 0.03 0.04 0.04 0.05
Cr20s 0.00 0.00 0.00 0.00 0.00
FeO 36.82 33.41 37.05 36.66 36.84
MnO 1.37 2.69 1.81 0.77 0.91
MgO 0.22 0.25 0.23 0.33 0.31
CaO 0.00 0.00 0.00 0.00 0.00
Total 99.80 99.99 99.92 100.17 99.42
In(Xmg/Xmn) -0.55 -0.77 -0.65 -0.12 -0.22
ILMN, N;n 5;111 25;65 5;62 4;117 3;18
SiO2 0.05 0.05 0.10 0.08 0.14
TiO2 47.01 47.21 47.64 46.99 47.18
ALO:; 0.13 0.04 0.07 0.10 0.26
Fe203 10.40 12.35 9.72 11.47 10.99
V203 0.23 0.22 0.23 0.24 0.24
Cr20s3 0.00 0.00 0.00 0.00 0.00
FeO 36.97 31.35 36.63 37.76 37.31
MnO 3.09 6.95 4.08 1.82 2.01
MgO 0.59 0.66 0.61 0.90 0.81
CaO 0.03 0.00 0.02 0.01 0.03
Total 98.77 100.07 99.18 99.35 98.95
In(Xmg/Xmn) -0.47 -0.78 -0.58 -0.06 -0.15
Fe-Ti T (°C)? 698 660 703 690 695
Prop. Err. (°C) +3 +6 +4 +9 +10
ANNO? -0.4 -0.7 -0.6 0.1 -0.2
2TiOz (rutile) 0.5 0.4 0.4 0.6 0.5

'MM’91 = (Metz and Mahood, 1991)
2 Determined with two-oxide geothermometer/oxybarometer of Ghiorso and Evans (2008)
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Table 3 (continued)

Sample 165 215 161 220 147 147 004
Eruptive Unit OL ON oT (0):¢ YG YJ YK
Study 'MM’91 'MM’91  'MM’91  'MM’91  'MM’91  'MM’91  'MM’91
TMTE, N; n
SiO2 0.20 0.27 0.28 0.12 0.15 0.10 0.13
TiO> 7.67 8.06 7.02 7.90 7.52 7.98 7.25
ALOs 0.91 0.99 1.02 0.77 1.07 0.94 1.08
Fe20s 53.50 52.60 54.20 53.00 53.03 54.40 54.40
V203
Cr203
FeO 36.70 37.30 36.40 35.70 36.75 37.50 36.80
MnO 1.84 1.13 1.09 2.51 0.83 1.21 0.72
MgO 0.23 0.32 0.36 0.24 0.35 0.29 0.32
CaO
Total 101.03 101.23 100.70 100.20 100.19 103.20 101.22
In(Xmg/Xmn) -0.66 -0.30 -0.24 -0.77 -0.13 -0.37 -0.11
ILMN, N;n
SiO2 0.09 0.11 0.02 0.06 0.02 0.02 0.06
TiO> 47.00 47.30 45.90 47.10 47.18 47.20 47.00
ALOs 0.05 0.09 0.06 0.05 0.04 0.06 0.04
Fe20s 10.10 10.60 13.10 10.00 10.33 11.30 10.60
V203
Cr203
FeO 36.90 38.50 37.19 35.10 38.80 38.60 38.90
MnO 4.27 2.49 2.46 6.18 1.72 2.35 1.62
MgO 0.58 0.77 0.77 0.57 0.88 0.80 0.90
CaO
Total 99.08 100.10 99.73 98.98 99.03 100.30 99.30
In(Xmg/Xmn) -0.62 -0.26 -0.26 -0.79 -0.05 -0.22 -0.01
Fe-Ti T (°C)? 698 720 724 698 703 725 701
Prop. Err. (°C)
ANNO? -0.2 0.0 0.4 -0.5 0.0 0.1 0.1
2TiOz (rutile) 0.5 0.5 0.6 0.4 0.6 0.6 0.6

'MM’91 = (Metz and Mahood, 1991)
2 Determined with two-oxide geothermometer/oxybarometer of Ghiorso and Evans (2008)
3 Averaged YG from MM'91
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Table 4 Mineral-melt element partition coefficients; RCVi and bulk Di constraints for the Older Glass Mountain rhyolites

Element Quartz  Plagioclase!  K-spar!  Biotite’®  Titano-magnetite’®  Ilmenite**  Allanite>  Zircon®>  Apatite? Ta-RCVi  Bulk D;
Ti 60.9 122 676 324 -0.1
Fe’* 32 282 56.9 20.5 1.1
Mg 117 3.6 9.38 13.4 0.0
Ca 0.12 18.8 83 0.6
Fe? 5.99 0.264 32 65.1 64.5 21.5 0.7
Ba 1.6 13 7
Sr 6.1 3.5
Rb 0.011 0.66 4.3 -8.0
Hf 0.65 0.65 28 3742 -1.2 0.50
Th 0.511 1.63 0.427 548 91.2 -1.9 0.25
U 0.131 0.063 17 383 -24 0.06
Mn 11 27.7 60.3 153 -24
Y 177 -2.2 0.03
La 0.3 0.048 34 11 1.31 2827 7.2 108 0.6 1.26
Ce 0.171 0.019 2.77 9.7 1.19 2494 10 163 0.2 1.12
Nd 0.075 0.005 2.2 6.9 0.96 1840 2.6 308 -0.3 0.86
Sm 0.043 0.008 1.28 3.77 0.684 977 11.1 351 -1.3 0.48
Eu 4.67 3 0.73 0.9 0.4 100 20
Dy 0.5 0.37 150 108 438 -2.2 0.15
Yb 0.32 0.55 37 564 -2.1 0.09
Lu 0.39 0.74 44 648 -2.1 0.10

! Chamberlain et al. (2015) proportions based on Piowl = 500 MPa and X0 = 0.5

2Mahood and Hildreth (1983)

3 Jolles and Lange (2021a)
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Table 5§ RCViand Bulk Di for select trace elements from the Bishop Tuff controlled by allanite, zircon, and apatite
Element  'RCV;i 'Bulk D; 2Ta-RCV;

Hf -0.2 0.92 -0.78
Th -0.6 0.53 -2.84
U -1 0.11 -4.59
Y -1.3 0.04 -5.5
La 1.9 2.66 8.41
Ce 1.5 2.36 6.56
Nd 0.8 1.79 3.49
Sm 0 1.00 -0.11
Dy -0.9 0.27 -3.89
Yb -1.1 0.17 -4.81
Lu -1 0.20 -4.68

! Calculated in Jolles and Lange (2021a); Fe-Ti oxide temperature as proxy for melt fraction
2 This study; Ta (ppm) used as a proxy for melt fraction



Supplementary Tables:

Table S1 Electron Microprobe Analyses - Conditions

Instrument
Cameca SX100, EMAL/University of Michigan
Peak
Accelerating  Beam Current  Beam Size Counting
Phase Intensity correction Voltage (kV) (nA) (nm) Time (s)
Fe-Ti oxides X-PHI 15 20 0 20
Elements
Standard Calibrated
Wollastonite Si, Ca
[Imenite (NMNH-IImen Mountains) Ti
Gahnite, Harvard Al, Zn
V205 \Y
Magnetite (NMNH-Minas Gerais, Brazil) Fe
Geikelite Mg
Rhodonite (Broken Hill) Mn
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Table S2  Ilmenite analyses

Sample Ergiti‘tve Analysis SiO» TiO0» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM 18 OB GM 18 2 ILMN 1 1 003 4670 0.11 10.89 023 000 3669 3.11 0.9 0.00 9843  46.49
GM 18 OB GM 18 2 ILMN 1 2 003 47.08 0.08 1034 025 000 3699 324 058 0.02 9872 4630
GM 18 OB GM 18 2 ILMN 13 002 4674 006 1053 027 000 3679 3.16 0.8 0.01 9829  46.26
GM 18 OB GM 18 2 ILMN 1 5 004 4715 008 1000 027 000 37.10 3.13 0.9 0.02 9851  46.10
GM 18 OB GM 18 2 ILMN 1 6 0.02 4690 0.06 1030 023 000 37.09 3.09 0.60 0.02 9839 4635
GM 18 OB GM 18 2 ILMN 1 7 0.14 47.07 037 1118 024 000 3597 3.13 055 0.10 9886  46.03
GM 18 OB GM 18 2 ILMN 1 8 005 4673 009 1064 023 000 3672 3.16 0.8 0.07 9837 4629
GM 18 OB GM 18 2 ILMN 19 0.11 4690 143 1561 024 000 3140 3.09 0.7 0.03 9947 4544
GM 18 OB GM 18 2 ILMN 1 10 0.09 4652 098 1448 026 000 3271 3.18 0.59 0.05 9893 4575
GM 18 OB GM 18 2 ILMN 1 11 004 4736 0.11 1022 022 000 3711 326 061 0.02 99.03 4631
GM 18 OB GM 18 2 ILMN 1 12 005 4690 0.05 9.80 021 000 3726 3.07 057 001 09801  46.08
GM 18 OB GM 18 2 ILMN 1 13 0.02 4720 006 9.65 023 000 3733 3.14 058 001 9836  46.01
GM 18 OB GM 18 2 ILMN 1 14 006 4680 027 11.07 024 000 3612 3.12 0.58 0.02 9842  46.08
GM 18 OB GM 18 2 ILMN 1 15 0.02 4691 004 1007 023 000 37.19 3.08 0.60 001 9822 4626
GM 18 OB GM 18 2 ILMN 1 16 0.04 4685 0.07 10.17 024 000 3696 3.11 060 001 09815 46.11
GM 18 OB GM 18 2 ILMN 1 17 0.04 47.18 008 9.63 024 000 3723 3.12 061 0.00 9821 4590
GM 18 OB GM 18 2 ILMN 1 28 0.06 4699 009 990 024 000 37.06 3.09 0.60 001 9818 4597
GM 18 OB GM 18 2 ILMN 1 29 0.04 47.06 004 9582 025 000 3729 3.09 0.60 0.00 9826  46.12
GM 18 OB GM 18 2 ILMN 1 31 003 4735 005 990 024 000 3750 3.15 0.57 0.01 9886 4641
GM 18 OB GM 18 2 ILMN 1 32 004 47.17 005 978 023 000 3730 320 0.60 0.01 9845 46.11
GM 18 OB GM 18 2 ILMN 1 36 0.07 4642 038 1190 023 000 3519 3.13 0.67 001 9811 4590
GM 18 OB GM 18 2 ILMN 1 37 0.10 46.83 0.08 1022 023 000 3698 3.11 0.61 000 9826  46.18
GM 18 OB GM 18 2 ILMN 1 40 0.06 4690 0.05 1007 021 000 3723 3.12 058 001 9829  46.29
GM 18 OB GM 18 2 ILMN 1 41 0.06 4696 0.1 1053 026 000 36.86 3.10 0.61 0.02 9858  46.34
GM 18 OB GM 18 2 ILMN 1 42 005 47.17 007 995 022 000 3723 3.13 0.60 0.05 09855 46.18
GM 18 OB GM 18 2 ILMN 1 43 0.05 46.83% 0.05 1030 022 000 37.03 3.08 0.8 0.14 9838  46.30
GM 18 OB GM 18 2 ILMN 1 44 0.10 46.65 006 1046 023 000 36.85 3.13 057 0.1 9820  46.26
GM 18 OB GM 18 2 ILMN 1 45 0.07 4701 0.12 1049 022 000 37.05 3.08 0.8 0.02 9870  46.49
GM 18 OB GM 18 2 ILMN 1 46 0.02 4691 0.2 1039 025 000 3674 3.11 0.60 0.03 9824  46.09
GM 18 OB GM 18 2 ILMN 1 47 0.04 4736 004 971 025 000 3743 3.18 0.61 003 9876 46.17
GM 18 OB GM 18 2 ILMN 1 48 0.02 4727 006 992 027 000 3719 3.15 062 0.02 9860 46.12
GM 18 OB GM 18 2 ILMN 1 49 0.05 47.06 006 10.13 025 000 37.15 3.16 0.9 0.00 9856  46.27
GM 18 OB GM 18 2 ILMN 1 50 0.05 47.03 004 995 024 000 3725 321 055 0.00 9829  46.20
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM 18 OB GM 18 2 ILMN 23 0.5 4694 006 990 023 000 3735 3.03 0.58 001 09834 4625
GM 18 OB GM 18 2 ILMN 2 7 0.15 4679 006 1024 025 000 37.09 3.08 0.60 001 9835 4631
GM 18 OB GM 18 2 ILMN 2 8 0.11 47.07 003 974 024 000 3744 306 0.61 0.00 9837 4620
GM 18 OB GM 18 2 ILMN 29 0.13 47.02 007 990 023 000 3734 3.06 0.61 001 9846 4625
GM 18 OB GM 18 2 ILMN 2 10 0.14 4689 0.08 1052 023 000 37.07 3.13 061 001 9880  46.54
GM 18 OB GM 18 2 ILMN 2 12 0.13 4681 006 997 024 000 3721 3.07 055 002 09817 46.19
GM 18 OB GM 18 2 ILMN 2 15 0.14 4697 004 996 022 000 3748 3.11 054 0.00 9854  46.44
GM 18 OB GM 18 2 ILMN 2 16 0.13 47.08 0.05 991 025 000 3741 3.07 057 003 9855 4633
GM 18 OB GM 18 2 ILMN 2 17 0.11 4728 006 927 022 000 37.63 3.06 059 001 9825 4597
GM 18 OB GM 18 2 ILMN 2 18 0.17 4680 0.06 10.06 027 000 37.13 3.06 0.9 001 9816 46.19
GM 18 OB GM 18 2 ILMN 2 19 0.14 4683 006 9.83 025 000 3719 3.09 056 001 9803  46.03
GM 18 OB GM 18 2 ILMN 220 0.12 4723 005 9.83 024 000 3751 3.12 058 001 9876  46.40
GM 18 OB GM 18 2 ILMN 2 21 0.19 4698 0.06 10.07 025 000 3730 3.07 061 0.00 9859  46.36
GM 18 OB GM 18 2 ILMN 2 23 0.15 4661 006 1051 023 000 3698 3.10 0.9 0.01 9836  46.44
GM 18 OB GM 18 2 ILMN 224 0.19 4725 004 929 020 000 37.89 3.02 057 001 9856  46.25
GM 18 OB GM 18 2 ILMN 225 0.19 47.03 0.06 9.68 020 000 3748 3.08 061 000 9834  46.18
GM 18 OB GM 18 2 ILMN 226 0.15 4692 006 9.63 023 000 3734 3.06 057 0.00 9803  46.01
GM 18 OB GM 18 2 ILMN 2 31 0.18 4723 005 9.11 023 000 3761 3.13 058 001 9821 4581
GM 18 OB GM 18 2 ILMN 2 33 0.13 4694 005 978 022 000 3734 3.11 058 0.00 9820 46.14
GM 18 OB GM 18 2 ILMN 2 34 0.15 4687 0.07 1024 025 000 37.18 3.05 0.9 0.00 9848  46.39
GM 18 OB GM 18 3ILMN 3 1 006 4634 076 1330 024 000 3347 321 065 002 09810 4544
GM 18 OB GM 18 3ILMN 4 1 002 4751 005 970 023 000 37.83 3.03 056 0.02 99.02  46.56
GM 18 OB GM 18 3 ILMN 4 2 003 4735 005 9.60 018 000 37.88 3.01 055 0.00 9869  46.51
GM 18 OB GM 18 3 ILMN 43 003 47.18 004 949 014 000 3793 298 0.54 0.01 9836 4647
GM 18 OB GM 18 3 ILMN 4 4 004 47.02 004 939 009 000 3798 296 0.3 0.03 98.04 4643
GM 18 OB GM 18 3ILMN 55 0.2 4699 006 1000 027 000 3692 327 0.60 0.05 9839 4592
GM 18 OB GM 18 3 ILMN 58 0.15 47.05 0.09 1023 027 000 3699 322 0.60 0.01 9867 4620
GM 18 OB GM 18 3 ILMN 5 10 0.14 4675 007 1026 025 000 3689 3.15 062 001 9819 46.12
GM 18 OB GM 18 3 ILMN 5 13 0.16 4691 0.07 1005 025 000 3695 327 0.62 001 9833  46.00
GM 18 OB GM 18 3 ILMN 525 0.17 47.08 008 9.83 024 000 3697 328 0.64 0.08 9843 4586
GM 18 OB GM 18 3 ILMN 526 0.17 4699 007 981 022 000 37.06 329 0.61 005 9839  45.89
GM 18 OB GM 18 3ILMN 6 1 006 47.19 005 1004 019 000 37.64 3.03 058 001 9886  46.67
GM 18 OB GM 18 3 ILMN 6 2 004 47.08 005 9.83 020 000 3743 3.03 061 000 9833 4628
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM 18 OB GM 18 3 ILMN 63 003 4731 006 9.74 023 000 3758 3.00 0.59 0.00 9865 46.34
GM 18 OB GM 18 3 ILMN 6 4 003 4671 004 1024 018 000 3729 298 0.8 0.01 9818  46.50
GM 18 OB GM 18 3 ILMN 6 5 005 4746 005 9.67 021 000 3779 3.06 0.9 0.01 99.00 46.50
GM 18 OB GM 18 3 ILMN 6 6 003 4721 004 976 0.19 000 37.66 3.06 0.57 0.00 9858  46.45
GM 18 OB GM 18 3 ILMN 6 8 007 47.03 005 979 020 000 3755 3.04 056 0.02 9835 4636
GM 18 OB GM 18 3 ILMN 6 9 004 4736 005 958 021 000 3776 3.00 0.7 001 09865 4638
GM 18 OB GM 18 3 ILMN 6 10 0.03 4692 004 1027 022 000 3726 3.11 057 0.00 9853  46.50
GM 18 OB GM 18 3 ILMN 6 11 0.04 47.18 004 951 020 000 3770 3.00 0.57 0.01 9829 4625
GM 18 OB GM 18 3 ILMN 6 12 0.03 4733 0.05 1000 022 000 3771 298 0.9 0.01 9896 46.71
GM 18 OB GM 18 3 ILMN 6 13 0.14 4719 0.12 9.68 023 000 3725 3.10 0.59 0.00 9836  45.95
GM 18 OB GM 18 3 ILMN 6 14 006 4687 004 1026 0.19 000 3742 3.07 0.56 0.00 9855  46.65
GM 18 OB GM 18 3 ILMN 6 16 0.02 4680 006 1053 0.19 000 3721 3.04 058 001 9852  46.69
GM 18 OB GM 18 3 ILMN 6 17 0.13 47.10 005 959 021 000 37.64 299 057 001 9838 4627
GM 18 OB GM 18 3 ILMN 6 18 0.04 4698 006 1024 024 000 3724 3.03 059 001 9849  46.46
GM 18 OB GM 18 3 ILMN 6 19 0.04 4730 0.05 1007 021 000 3759 3.10 0.58 0.00 99.02  46.65
GM 18 OB GM 18 3 ILMN 6 20 0.06 46.73 0.05 1039 024 000 37.10 3.00 0.58 0.01 9823 4645
GM 01 oC GM-01 Ilmn 1-3 0.08 47.02 0.04 10.13 020 000 3299 735 066 000 99.67  42.10
GM 01 oC GM-01 Tlmn 2-1 0.07 4756 0.02 946 022 0.00 3344 741 0.65 000 99.85  41.95
GM 01 oC GM-01 Tlmn 2-2 0.06 4741 0.02 9.18 021 000 3353 730 061 000 9950 41.79
GM 01 oC GM-01 Ilmn 2-3 0.04 4724 004 977 019 000 33.08 7.50 065 0.00 99.66 41.87
GM 01 oC GM-01 Ilmn 2-4 0.10 4743 0.03 955 022 000 3342 740 063 000 99.85  42.01
GM 01 oC GM-01 Ilmn 2-5 0.04 4734 0.08 988 022 000 3294 740 0.66 000 99.61  41.83
GM 01 oC GM-01 Tlmn 3-1 0.04 47.10 0.04 976 021 0.00 3370 673 0.62 000 99.62  42.48
GM 01 oC GM-01 Tlmn 3-2 0.01 4703 0.06 990 0.17 000 33.72 661 064 000 9950 42.63
GM 01 oC GM-01 Ilmn 3-3 0.03 4724 0.07 1037 020 000 3359 680 068 0.00 10029 42.92
GM 01 oC GM-01 Ilmn 3-4 0.02 4732 0.5 10.17 023 000 3370 675 0.66 0.00 100.11 42.84
GM 01 oC GM-01 Ilmn 3-5 0.04 4691 0.04 1006 0.19 000 33.67 670 0.60 000 9952  42.72
GM 01 oC GM-01 Tlmn 4-1 0.03 4743 0.03 985 024 000 3396 667 064 000 9993  42.82
GM 01 oC GM-01 Ilmn 4-2 0.02 4772 0.04 964 023 000 3404 683 066 000 10042 42.72
GM 01 oC GM-01 Ilmn 4-3 0.04 4703 0.12 1088 025 0.00 33.16 675 0.64 000 100.04 42.95
GM 01 oC GM-01 Ilmn 4-4 0.05 47.09 0.5 1033 024 000 3347 680 065 000 99.87 42.77
GM 01 oC GM-01 Ilmn 4-5 0.02 4727 0.04 1064 023 000 33.69 675 066 000 10040 43.27
GM 01 oC GM-01 Ilmn 4-6 0.04 4747 004 981 020 0.00 3412 669 0.62 000 100.18 42.95
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Table S2  (continued)

Sample Ergiti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM 01 oC GM-01 Ilmn 5-1 0.07 4727 0.02 978 024 000 3347 7.2 063 000 9975 4227
GM 01 oC GM-01 Ilmn 5-2 0.07 4723 0.2 10.02 022 000 3346 7.14 0.64 000 9998 4248
GM 01 oC GM-01 Tlmn 6-1 0.05 4748 0.04 969 021 000 3349 721 068 000 9993 4221
GM 01 oC GM-01 Tlmn 7-1 0.07 4752 0.03 938 022 000 3353 725 066 000 9981  41.97
GM 01 oC GM-01 Ilmn 7-2 0.02 4759 0.03 967 024 000 3341 728 069 000 100.09 42.11
GM 01 oC GM-01 Tlmn 8-1 0.08 4691 0.3 11.01 024 0.00 3285 723 072 000 10041 42.75
GM 01 oC GM-01 Tlmn 9-1 0.09 4653 0.04 997 020 000 3292 697 070 0.00 9855 41.89
GM 01 oC GM-01 Ilmn 9-2 0.09 4721 0.05 960 022 000 3338 698 071 000 9935  42.02
GM 01 oC GM-01 Ilmn 9-3 0.07 4674 0.05 10.15 0.8 0.00 33.07 7.00 068 000 99.03 4221
GM 01 oC GM-01 Ilmn 10-1 0.13 4740 0.03 978 024 0.00 33.63 7.05 0.69 000 100.15 42.43
GM 01 oC GM-01 Ilmn 10 -2 0.11 4728 0.05 977 021 000 33.60 691 068 000 9974 4239
GM 01 oC GM-01 Ilmn 10-3 0.09 4738 0.05 981 023 000 3362 696 0.67 000 99.84  42.45
GM 01 oC GM-01 Ilmn 11-1 0.09 4730 0.06 975 024 000 3359 685 066 000 9974 4237
GM 01 oC GM-01 Ilmn 11-2 0.09 4726 0.03 942 022 000 33.65 688 0.69 000 9938  42.13
GM 01 oC GM-01 Ilmn 11-3 0.14 4698 0.15 1020 025 000 33.04 675 067 000 9941  42.22
GM 01 oC GM-01 Ilmn 11-4 0.06 47.14 0.05 994 022 000 3349 688 0.66 000 99.70  42.43
GM 01 oC GM-01 Ilmn 12-1 0.09 4671 0.05 10.09 023 000 33.05 695 066 000 9929  42.12
GM 01 oC GM-01 Ilmn 12-2 0.15 4672 0.05 991 023 000 3317 690 0.67 000 99.53  42.08
GM 01 oC GM-01 Ilmn 12-3 0.07 4734 0.04 997 023 000 3359 695 068 000 100.12 42.57
GM 01 oC GM-01 Ilmn 13-1 0.13 4695 0.2 10.12 023 000 3324 7.2 066 000 9971 4234
GM 01 oC GM-01 Ilmn 13-2 0.16 47.18 0.04 955 021 000 3358 694 069 000 99.63 42.17
GM 01 oC GM-01 Ilmn 13-3 0.14 4711 0.5 10.11 020 0.00 3338 7.06 0.69 0.00 100.01 42.49
GM 01 oC GM-01 Ilmn 14-1 0.02 4735 0.5 10.09 021 000 33.66 682 068 000 100.15 42.74
GM 01 oC GM-01 Ilmn 14-2 0.04 4707 0.06 10.14 020 000 3342 688 066 000 9971  42.54
GM 01 oC GM-01 Ilmn 14-3 0.02 47.11 0.03 1034 022 000 3353 687 065 000 10008 42.84
GM 01 oC GM-01 Ilmn 15-1 0.00 4732 0.04 1020 024 000 3345 699 067 000 100.16 42.62
GM 01 oC GM-01 Ilmn 15-2 0.01 4741 0.06 10.16 020 0.00 3333 7.8 0.68 0.00 100.18 42.47
GM 01 oC GM-01 Ilmn 15-3 0.01 4755 0.03 970 025 000 33.60 7.06 0.66 000 10023 42.33
GM 01 oC GM-01 Ilmn 15-4 0.02 4738 0.2 1001 027 000 3350 699 067 0.00 100.13 42.51
GM 01 oC GM-01 Ilmn 15-5 0.02 4753 0.06 10.03 024 000 3354 696 0.69 000 10021 42.56
GM 01 oC GM-01 Ilmn 16-1 0.02 47.15 0.06 1022 023 000 3327 696 0.67 000 9990  42.47
GM 01 oC GM-01 Ilmn 16-2 0.01 4732 0.04 1004 026 0.00 3332 7.05 0.68 000 10008 42.35
GM 01 oC GM-01 Ilmn 17-1 0.04 4726 0.03 995 022 0.00 3350 7.07 0.64 000 99.84  42.45
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Table S2  (continued)

Sample Ergiti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM_01 oC GM-01 Ilmn 19-1 0.00 47.19 0.03 1024 024 0.00 3357 683 0.63 000 10004 42.78
GM 01 oC GM-01 ilmn 19-2 0.03 4733 0.03 986 021 000 3393 673 062 000 100.08 42.81
GM 01 oC GM-01 ilmn 19-3 0.01 4747 0.00 988 021 000 3398 686 066 000 10039 42.87
GM 01 oC GM-01 ilmn 20-1 0.12 4701 0.07 1046 022 000 3293 725 068 000 99.85 4234
GM 01 oC GM-01 ilmn 21-1 0.01 4746 0.04 996 024 000 3388 672 066 000 100.06 42.84
GM 01 oC GM-01 ilmn 22-1 0.04 4742 0.03 983 019 000 3355 7.7 066 000 99.87  42.40
GM 01 oC GM-01 ilmn 23-1 0.00 4726 0.4 10.05 020 000 33.68 6.83 066 000 100.06 42.72
GM 01 oC GM-01 ilmn 23-2 0.01 4736 0.04 986 020 000 33.8 676 066 000 100.01 42.69
GM 01 oC GM-01 ilmn 23-3 0.00 4734 0.04 10.09 022 000 3376 680 0.63 0.00 10020 42.84
GM 01 oC GM-01 ilmn 23-4 0.01 4723 0.05 1042 022 0.00 3361 680 0.64 000 100.12 42.98
GM 01 oC GM-01 ilmn 24-1 0.03 4695 0.02 987 023 000 3334 691 066 000 9926  42.22
GM 01 oC GM-01 ilmn 25-1 0.01 4754 006 976 0.19 000 3391 680 067 000 100.16 42.69
GM 01 oC GM-01 ilmn 25-2 0.02 4721 0.05 987 020 0.00 3369 676 0.66 000 99.83  42.58
GM 01 oC GM-01 ilmn 26-1 0.01 4733 0.03 981 020 000 3371 695 064 000 100.12 42.54
GM 01 oC GM-01 ilmn 26-2 0.00 4724 005 975 0.19 000 33.68 684 064 000 9977  42.46
GM 01 oC GM-01 ilmn 26-3 0.02 4745 0.02 980 021 0.00 3396 679 0.65 000 10029 42.78
GM 01 oC GM-01 ilmn 26-4 0.01 4738 0.5 10.11 022 000 33.64 695 063 000 10029 42.74
GM 01 oC GM-01 ilmn 27-1 0.01 4682 0.04 1050 020 000 3346 671 064 000 99.78 4291
GM 01 oC GM-01 ilmn 27-2 0.02 47.11 0.04 1003 020 000 33.69 668 066 000 9986 42.71
GM 01 oC GM-01 ilmn 27-3 0.00 4683 0.3 1052 022 000 3348 6.68 063 000 9973  42.94
GM 01 oC GM-01 ilmn 27-4 0.02 4724 0.04 1024 023 000 3369 670 068 0.00 100.17 4291
GM 01 oC GM-01 ilmn 27-5 0.02 4672 0.05 10.62 021 000 3341 665 061 000 9978  42.97
GM 01 oC GM-01 ilmn 28-1 0.13 4792 0.03 942 026 000 3409 7.07 063 000 10061 42.57
GM_07a oL GM 07a 2 ILMN 1 4 0.14 4697 0.08 956 0.19 000 3624 4.10 0.62 002 98.04 4483
GM 07a oL GM 07a 2 ILMN 1 5 0.14 4708 0.06 933 021 000 3630 4.12 0.63 002 98.02 44.69
GM 07a oL GM 07a 2 ILMN 1 6 0.16 4757 0.08 9.06 025 000 3675 4.07 0.60 001 9860 4491
GM _07a oL GM 07a 2 ILMN 1 7 0.15 4746 0.7 9.02 021 000 3668 4.16 0.60 000 9843  44.80
GM 07a oL GM 07a 2 ILMN 1 8 0.13 4738 0.7 943 023 000 3656 4.15 0.61 001 9862  45.05
GM 07a oL GM 07a 2 ILMN 1 9 0.13 4756 0.10 926 0.19 000 3657 4.16 0.64 001 9869 4491
GM 07a oL GM 07a 2 ILMN 1 10 0.13 4726 0.19 1006 023 000 3584 4.18 0.64 001 9861  44.89
GM 07a oL GM 07a 2 ILMN 1 11 0.12 4753 0.02 933 022 000 3681 4.15 064 001 9894 4520
GM 07a oL GM 07a 2 ILMN 1 12 0.16 4731 0.0 9.62 023 000 3634 409 065 001 9859  44.99
GM 07a oL GM 07a 2 ILMN 1 13 0.17 4755 0.08 946 022 000 36.69 4.07 066 0.01 9893 4520
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM _07a oL GM 07a 2 ILMN 1 14 0.16 47.56 0.05 9.2 022 000 36.82 4.12 0.63 0.00 9868  44.94
GM 07a oL GM 07a 2 ILMN 1 15 0.19 46.83 0.11 1033 024 000 3594 4.14 0.60 001 9843 4523
GM _07a oL GM 07a 2 ILMN 1 16 0.15 4720 0.07 926 022 000 3636 4.17 062 0.00 9819  44.70
GM 07a oL GM 07a 2 ILMN 1 17 0.16 4691 0.08 1030 023 000 3629 398 0.61 000 09861 4555
GM 07a oL GM 07a 2 ILMN 1 22 0.19 4745 006 9.03 024 000 36.69 4.17 059 0.02 9848  44.82
GM 07a oL GM 07a 2 ILMN 1 24 0.19 47.06 0.08 933 0.8 000 3642 4.10 0.63 0.00 98.13  44.82
GM 07a oL GM 07a 2 ILMN 1 25 0.17 4725 0.06 927 020 000 36.63 4.08 0.64 000 9834 4498
GM 07a oL GM 07a 2 ILMN 1 29 0.18 47.69 0.04 9.06 022 000 3690 420 0.64 0.01 99.04  45.06
GM _07a oL GM 07a 2 ILMN 1 31 0.15 4744 005 9.9 020 000 3679 4.07 0.65 001 9861  45.06
GM 07a oL GM 07a 2 ILMN 2 31 0.04 4754 004 952 023 000 3682 4.05 059 001 9899 4539
GM 07a oL GM 07a 2 ILMN 2 2 0.03 4825 026 998 021 000 3673 4.00 0.52 0.01 100.08 45.71
GM 07a oL GM 07a 2 ILMN 2 4 005 47.68 0.10 925 023 000 3676 394 0.62 000 9873  45.08
GM 07a oL GM 07a 2 ILMN 2 6 0.03 48.15 0.03 930 022 000 3738 4.07 0.60 001 99.83 4575
GM 07a oL GM 07a 2 ILMN 2 7 0.06 4739 0.06 9.82 022 000 3662 4.04 0.60 002 9885 4545
GM 07a oL GM 07a 2 ILMN 2 8 0.07 4748 0.07 10.03 028 0.00 3650 4.01 0.60 006 99.13 4552
GM 07a oL GM 07a 2 ILMN 2 9 0.04 4770 0.06 9.66 023 000 3684 407 0.61 002 9925 4553
GM 07a oL GM 07a 2 ILMN 2 10 0.04 47.12 026 1099 021 000 3564 397 056 0.06 9893 4554
GM 07a oL GM 07a 2 ILMN 2 14 0.14 4742 004 948 021 000 36.89 4.00 0.59 0.02 9890 4542
GM 07a oL GM 07a 2 ILMN 2 15 0.06 4746 0.9 10.04 022 000 3647 4.08 0.64 001 99.14 4550
GM 07a oL GM 07a 2 ILMN 2 16 0.02 48.03 0.08 990 023 000 3698 4.06 0.58 0.05 100.04 45.89
GM 07a oL GM 07a 2 ILMN 2 17 0.08 4740 0.08 999 025 000 3640 4.11 057 0.08 99.06  45.39
GM 07a oL GM 07a 2 ILMN 2 19 0.16 4720 0.10 998 022 000 3641 401 059 0.07 9884 4539
GM 07a oL GM 07a 2 ILMN 2 21 0.04 47.63 0.05 944 024 000 36.68 401 0.59 0.16 99.01  45.18
GM 07a oL GM 07a 2 ILMN 2 22 0.06 47.77 0.04 936 023 000 36.85 4.07 0.64 0.07 9922 4527
GM 07a oL GM 07a 2 ILMN 2 23 0.06 47.65 040 11.03 024 000 3530 4.05 0.60 0.06 9942 4523
GM 07a oL GM 07a 2 ILMN 2 28 0.05 47.65 0.11 1030 022 000 3653 399 057 0.19 99.69  45.80
GM _07a oL GM 07a 2 ILMN 2 29 0.11 4735 006 976 0.19 000 3672 397 058 0.13 9892  45.0
GM 07a oL GM 07a 2 ILMN 2 30 0.05 47.84 0.06 9.72 024 000 37.02 396 0.60 0.03 99.60  45.76
GM 07a oL GM 07a 4 ILMN 1 1 0.07 4839 0.5 891 024 000 3751 406 059 001 9991 4552
GM 07a oL GM 07a 4 ILMN 1 2 0.05 4837 0.7 945 025 000 3741 402 0.60 0.02 10033 4591
GM 07a oL GM 07a 4 ILMN 1 4 0.11 4804 0.5 9.68 023 000 3735 4.03 057 001 100.17 46.06
GM 07a oL GM 07a 4 ILMN 1 5 0.11 4805 0.7 960 023 000 3730 4.06 057 001 100.04 4594
GM 07a oL GM 07a 4 ILMN 1 7 0.06 4750 0.09 1055 023 000 36.69 4.05 0.3 0.00 99.86  46.18
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM 07a oL GM 07a 4 ILMN 1 9 0.06 4838 0.2 956 026 000 3754 408 0.60 002 100.61 46.14
GM 07a oL GM 07a 4 ILMN 1 10 0.04 4840 0.04 9.69 026 000 3743 4.08 0.60 0.00 100.64 46.15
GM 07a oL GM 07a 4 ILMN 1 11 0.05 4849 0.03 9.09 022 000 37.64 412 061 001 10031 45.82
GM 07a oL GM 07a 4 ILMN 1 12 008 4849 0.3 895 027 000 37.63 4.10 0.8 0.01 10022  45.69
GM 07a oL GM 07a 4 ILMN 1 13 0.17 47.69 042 933 022 000 3585 398 044 001 09823 4425
GM 07a oL GM 07a 4 ILMN 1 16 0.11 4734 0.13 992 023 000 3638 4.02 059 000 9879 4531
GM 07a oL GM 07a 4 ILMN 1 18 0.08 4824 0.04 912 021 000 3755 4.03 058 0.01 9995 4576
GM 07a oL GM 07a 4 ILMN 1 19 0.12 47.80 0.03 947 021 000 3725 4.08 057 001 9959 4577
GM _07a oL GM 07a 4 ILMN 1 20 0.09 48.13 0.06 878 021 000 3747 397 060 0.00 9935 4536
GM 07a oL GM 07a 4 ILMN 1 22 0.18 4737 1.10 1453 022 000 3230 392 070 0.02 10047 4538
GM 07a oL GM 07a 1 ILMN 1 8 0.09 4737 024 959 020 000 3620 3.84 056 002 9820 4483
GM 07a oL GM 07a 1 ILMN 1 12 0.09 4728 0.04 10.11 023 000 3651 4.12 0.62 001 99.12 4561
GM 07a oL GM 07a 1 ILMN 1 13 0.09 4736 0.05 10.11 026 000 3649 4.16 0.59 0.01 99.18  45.8
GM 07a oL GM 07a 1 ILMN 1 14 009 4726 021 1067 023 000 3562 4.10 072 0.00 9893 4522
GM _07a oL GM 07a 1 ILMN 1 15 0.11 4823 0.1 842 022 000 3720 4.11 059 0.00 99.02  44.77
GM 07a oL GM 07a 1 ILMN 1 16 0.07 47.84 0.07 953 023 000 3677 4.17 0.64 002 9937 4535
GM 07a oL GM 07a 1 ILMN 1 18 0.13 4821 036 9.68 020 000 3621 4.08 0.62 0.02 9953  44.92
GM 16 YE GM 16 ILMN 1 1  0.09 4690 0.7 1092 023 000 3786 174 096 001 98.84  47.69
GM 16 YE GM 16 ILMN 1 3 014 4621 0.1 1239 023 000 3730 169 089 001 98.98 4844
GM 16 YE GM 16 ILMN 1 5 019 4595 0.14 1227 022 000 3699 165 093 001 9845  48.03
GM 16 YE GM 16 ILMN 1 7 017 4692 024 11.53 023 000 3734 173 093 001 99.16 47.71
GM 16 YE GM 16 ILMN 1 8  0.09 4747 0.08 1061 024 000 3846 174 088 001 99.63  48.00
GM 16 YE GM 16 ILMN 1 9 010 4671 0.8 11.52 020 000 3781 173 093 001 99.18  48.18
GM 16 YE GM 16 ILMN 1 11  0.19 4658 028 11.64 023 000 3700 171 087 000 98.57 4747
GM 16 YE GM 16 ILMN 1 12 0.08 4656 0.06 1149 025 000 3773 170 0.87 0.00 9879  48.08
GM 16 YE GM 16 ILMN 1 13 0.09 4626 0.06 1229 023 000 3756 168 088 003 99.12 4862
GM 16 YE GM 16 ILMN 1 15 0.19 4657 0.16 12.16 022 000 3758 166 0.86 0.00 9949 4853
GM 16 YE GM 16 ILMN 1 16  0.12 4659 0.9 1145 025 000 3759 171 090 001 9877  47.89
GM 16 YE GM 16 ILMN 1 18  0.15 46.86 0.13 11.00 024 000 3779 175 0.85 0.00 98.83  47.68
GM 16 YE GM 16 ILMN 1 19 0.8 46.69 020 1126 024 000 3735 174 086 001 98.58  47.49
GM 16 YE GM 16 ILMN 1 20 0.18 4677 0.15 1124 026 000 3759 176 085 001 98.87  47.70
GM 16 YE GM 16 ILMN 1 23 0.17 4741 0.08 1053 024 000 3843 174 093 001 9951  47.90
GM 16 YE GM 16 ILMN 2 1 0.6 4670 0.5 11.55 023 000 37.84 177 094 000 9937 4823
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Table S2  (continued)
Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM._16 YE GM 16 ILMN 2 2 020 46.88 0.7 11.84 024 000 3797 174 093 001 99.94 4863
GM 16 YE GM 16 ILMN 2 3  0.16 4665 0.07 11.82 028 000 3772 169 090 001 9936 4836
GM 16 YE GM 16 ILMN 2 5 0.8 4648 0.02 1134 027 000 3773 172 092 002 98.73  47.94
GM 16 YE GM 16 ILMN 2 7  0.10 4720 0.5 10.89 023 000 3829 178 090 001 9949  48.09
GM 16 YE GM 16 ILMN 2 8  0.19 4684 0.1 1127 025 000 37.82 173 090 001 99.14  47.96
GM 16 YE GM 16 ILMN 2 11 020 4735 0.6 1055 027 000 3840 174 093 003 99.56 47.89
GM 16 YE GM 16 ILMN 2 17  0.16 46,79 0.07 1140 025 000 3777 175 094 001 9922  48.03
GM 16 YE GM 16 ILMN 2 18 020 4724 0.06 1076 024 000 3841 177 089 001 99.64  48.09
GM 16 YE GM 16 ILMN 2 19 020 47.08 0.07 1097 025 000 38.14 178 092 000 9944  48.02
GM 16 YE GM 16 ILMN 2 20  0.19 4594 0.7 11.86 027 000 3703 178 090 002 98.13  47.70
GM 16 YE GM 16 ILMN 2 22 0.18 4731 0.08 1052 024 000 3831 177 092 001 9938  47.78
GM 16 YE GM 16 ILMN 2 23 0.18 4743 0.06 10.89 025 000 3850 180 0.88 001 100.05 4830
GM 16 YE GM 16 ILMN 2 27 020 47.12 0.9 1092 024 000 3820 176 0.88 001 9941  48.03
GM 16 YE GM 16 ILMN 3 1  0.05 4745 0.10 1095 023 000 38.14 185 091 001 99.84  47.99
GM 16 YE GM 16 ILMN 3 2  0.03 4734 0.07 11.00 025 000 3816 190 087 000 99.71  48.06
GM 16 YE GM 16 ILMN 3 3 002 4738 021 11.64 024 000 3760 189 0.87 0.01 99.92  48.08
GM 16 YE GM 16 ILMN 3 4 005 47.13 0.09 1141 026 000 37.85 187 089 000 99.61  48.12
GM 16 YE GM 16 ILMN 3 5 005 4670 035 12.65 024 000 3646 186 088 000 9923  47.84
GM 16 YE GM 16 ILMN 3 6  0.06 4742 0.09 11.12 025 000 3800 191 090 005 99.88  48.00
GM 16 YE GM 16 ILMN 3 7  0.06 4720 0.9 11.15 024 000 3794 186 091 002 99.55 4797
GM 16 YE GM 16 ILMN 3 8 0.0l 4727 0.08 1129 026 000 3792 189 091 001 99.67 48.07
GM 16 YE GM 16 ILMN 3 9  0.05 4741 0.06 1046 022 000 3829 190 089 002 9936 47.71
GM 16 YE GM 16 ILMN 3 10  0.03 47.06 0.07 11.07 022 000 3790 180 093 004 9926 47.86
GM 16 YE GM 16 ILMN 3 11  0.05 4695 0.6 11.28 026 000 3778 187 090 0.00 9928  47.93
GM 16 YE GM 16 ILMN 3 12 0.01 47.08 0.12 1136 021 000 3773 186 0.89 0.03 9938  47.95
GM 16 YE GM 16 ILMN 3 13 0.06 47.05 0.8 11.19 021 000 3790 187 095 001 9941 4797
GM 16 YE GM 16 ILMN 3 14  0.05 4746 0.8 1047 022 000 3831 183 089 000 9940 47.73
GM 16 YE GM 16 ILMN 3 15  0.08 4744 0.8 1058 022 000 3835 180 092 001 99.58  47.87
GM 16 YE GM 16 ILMN 3 16  0.03 47.14 0.06 11.08 024 000 3797 186 092 002 9942  47.94
GM 16 YE GM 16 ILMN 3 17  0.05 47.17 0.06 11.18 025 000 38.02 179 093 001 99.55  48.08
GM 16 YE GM 16 ILMN 3 18 0.2 4735 020 1136 025 000 3756 188 0.89 0.02 99.60  47.78
GM 16 YE GM 16 ILMN 3 19 0.5 47.18 0.06 11.18 025 0.00 3805 182 089 001 9958  48.11
GM 16 YE GM 16 ILMN 3 20  0.06 47.15 0.6 11.12 021 000 38.02 193 090 004 99.63  48.03
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM._16 YE GM 16 ILMN 3 21  0.06 4722 0.10 11.09 023 000 3794 182 091 004 9947 4792
GM 16 YE GM 16 ILMN 3 22 0.07 46.80 0.8 11.18 022 000 3771 184 087 0.05 09892  47.78
GM 16 YE GM 16 ILMN 3 24 001 4748 0.7 1071 025 000 3820 188 090 001 99.60 47.84
GM 16 YE GM 16 ILMN 3 25 004 47.15 0.14 1124 023 000 3770 186 090 001 9937  47.82
GM 16 YE GM 16 ILMN 3 26  0.03 4727 0.8 11.04 023 000 3799 189 091 001 99.53 4792
GM 16 YE GM 16 ILMN 3 27 006 4677 033 12.15 023 000 3666 185 086 000 9895 4759
GM 16 YE GM 16 ILMN 3 28  0.04 4734 0.09 11.08 024 000 3805 184 089 004 99.66  48.02
GM 16 YE GM 16 ILMN 3 29 008 4728 0.1 1131 023 000 3796 183 094 000 99.82  48.14
GM 16 YE GM 16 ILMN 3 30  0.03 4697 0.8 11.62 025 000 3772 190 0.88 0.01 99.58  48.18
GM 16 YE GM 16 ILMN 3 31 002 47.18 0.12 11.55 022 000 37.86 179 090 0.01 99.72 4825
GM 16 YE GM 16 ILMN 3 32  0.03 47.60 0.08 10.66 022 000 3846 184 087 001 99.81  48.04
GM 16 YE GM 16 ILMN 3 33 0.4 4720 0.9 1121 025 000 3796 179 091 0.00 99.55  48.05
GM 16 YE GM 16 ILMN 3 34 006 4720 0.8 1131 024 000 3795 190 091 000 99.72  48.12
GM 16 YE GM 16 ILMN 3 35 006 47.13 0.7 11.04 024 000 3807 182 089 000 9936 48.00
GM 16 YE GM 16 ILMN 3 36  0.05 47.11 0.10 1149 026 000 3779 189 0.88 0.00 99.65 48.13
GM 16 YE GM 16 ILMN 3 37  0.07 4728 0.5 10.82 026 000 38.14 183 093 001 9947 4787
GM 16 YE GM 16 ILMN 3 38  0.07 4696 0.82 1439 028 000 3464 184 086 001 99.98  47.59
GM 16 YE GM 16 ILMN 3 39 001 4729 0.10 11.04 027 000 37.86 179 092 0.02 9945  47.79
GM 16 YE GM 16 ILMN 3 40  0.04 4739 0.06 1092 0.9 000 3834 192 091 001 99.81  48.17
GM 16 YE GM 16 ILMN 3 41  0.05 4740 0.10 1042 023 000 3815 180 090 001 99.17 4753
GM 16 YE GM 16 ILMN 3 42 0.04 4755 0.10 11.06 026 000 3820 184 0.88 0.02 100.04 48.15
GM 16 YE GM 16 ILMN 3 43  0.03 4738 0.9 10.84 022 000 3815 187 088 000 99.50 47.90
GM 16 YE GM 16 ILMN 3 44 004 4720 0.07 1097 024 000 3798 180 091 0.04 9933 4785
GM 16 YE GM 16 ILMN 3 45  0.03 47.06 0.07 1140 025 000 3790 181 0.88 0.02 9957 48.15
GM 16 YE GM 16 ILMN 3 46  0.06 4653 0.6 12.00 024 000 3742 188 089 004 99.17 4821
GM 16 YE GM 16 ILMN 3 47  0.03 4701 0.7 11.13 022 000 3790 182 092 002 9922 4792
GM 16 YE GM 16 ILMN 3 48 006 47.06 0.10 11.15 023 000 37.84 183 090 000 9923  47.87
GM 16 YE GM 16 ILMN 3 49  0.04 4697 0.06 11.04 022 000 3801 184 089 001 99.11  47.94
GM 16 YE GM 16 ILMN 3 50  0.03 47.03 0.8 11.30 028 000 3777 185 087 002 9931  47.94
GM 16 YE GM 16 ILMN 3 51  0.05 47.18 0.07 11.10 025 000 38.04 184 088 001 9947  48.03
GM 16 YE GM 16 ILMN 3 52 0.02 4655 0.7 11.66 023 000 3744 181 093 002 9877 4792
GM 16 YE GM 16 ILMN 3 53  0.04 4654 0.9 11.51 025 000 3743 176 0.86 0.06 98.60  47.78
GM 16 YE GM 16 ILMN 3 54  0.05 4742 0.10 1058 021 000 3811 183 090 009 9937  47.64
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Table S2  (continued)

Sample Er[‘}iti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM._16 YE GM 16 2 ILMN 4 1  0.04 4677 009 11.76 023 000 3753 192 0.88 0.03 9935 48.12
GM 16 YE GM 16 2 ILMN 4 3 005 47.09 0.3 11.75 0.19 000 37.84 1.83 090 0.01 99.87 4841
GM 16 YE GM 16 2 ILMN 4 4 0.04 4694 008 11.82 024 000 37.67 1.89 091 0.04 99.67 4830
GM 16 YE GM 16 2 ILMN 4 5 0.18 46.05 1.58 18.04 022 000 3046 194 1.04 0.03 99.56  46.69
GM 16 YE GM 16 2 ILMN 4 7 0.09 4731 0.09 11.18 023 000 3806 194 0.87 0.01 99.87  48.12
GM 16 YE GM 16 2 ILMN 4 8 0.08 47.08 026 1214 023 000 37.10 193 092 0.01 99.82  48.02
GM 16 YE GM 16 2 ILMN 4 9  0.12 4739 023 1177 021 000 37.64 195 0.88 0.00 10026 4823
GM 16 YE GM 16 2 ILMN 4 10 0.12 4651 049 13.19 0.8 000 3604 193 076 0.3 9938 4791
GM 16 YE GM 16 2 ILMN 4 11 0.07 4728 0.0 1148 022 000 3804 190 0.87 0.01 100.09 4837
GM 16 YE GM 16 2 ILMN 4 12 0.07 4740 0.2 11.02 021 000 3816 196 0.82 001 99.87  48.08
GM 16 YE GM 16 2 ILMN 4 13 0.06 47.19 0.07 1111 022 000 3811 1.87 0.87 0.00 99.62  48.11
GM 16 YE GM 16 2 ILMN 4 14 0.09 4587 0.08 13.09 021 000 37.05 1.81 0.84 001 99.11  48.83
GM 16 YE GM 16 2 ILMN 4 15 0.14 4586 008 13.01 021 000 37.16 176 0.85 0.01 99.12  48.86
GM 16 YE GM 16 2 ILMN 4 17 0.05 47.04 009 1131 021 000 37.82 190 094 0.00 99.44  48.00
GM 16 YE GM 16 2 ILMN 4 18 0.04 4727 004 1126 028 000 3816 1.86 0.88 0.01 99.88 4828
GM 16 YE GM 16 2 ILMN 4 19 005 47.17 004 1097 025 000 3801 190 094 0.02 9940  47.88
GM 16 YE GM 16 2 ILMN 4 20 0.10 46.75 049 1299 023 000 3575 1.87 098 0.01 9925 47.44
GM 16 YE GM 16 2 ILMN 4 21 0.07 46.87 005 1157 022 000 37.80 194 0.88 0.04 9951 4821
GM 16 YE GM 16 2 ILMN 4 22 0.06 47.13 006 1149 024 000 3793 192 090 0.04 99.87 4826
GM 16 YE GM 16 2 ILMN 4 23  0.09 47.02 006 11.65 023 000 3800 1.82 0.89 0.04 99.87  48.49
GM 16 YE GM 16 2 ILMN 4 25 0.09 4653 0.06 1230 021 000 37.65 1.80 0.89 0.05 99.67 48.71
GM 16 YE GM 16 2 ILMN 4 27 0.09 4646 005 11.62 023 000 3755 1.85 0.87 0.01 9886  48.01
GM 16 YE GM 16 2 ILMN 4 29 0.16 46.84 070 13.73 021 000 3552 182 0.76 0.02 99.79  47.88
GM 16 YE GM 16 2 ILMN 4 32 0.07 4643 006 1257 024 000 3746 1.83 0.87 0.02 99.63 4877
GM 16 YE GM 16 2 ILMN 4 33 007 47.02 0.08 11.79 020 000 3793 1.89 0.89 0.01 99.97 4855
GM 16 YE GM 16 2 ILMN 4 34 004 4736 005 1120 024 000 3820 1.87 090 0.3 99.93 4828
GM 16 YE GM 16 2 ILMN 4 35 0.10 4699 006 1148 025 000 37.82 1.89 090 0.06 99.64  48.14
GM 16 YE GM 16 2 ILMN 4 36 0.06 46.87 008 11.84 022 000 37.63 1.88 091 0.05 99.66 4828
GM 16 YE GM 16 2 ILMN 4 37 0.08 4698 009 1146 024 000 3778 1.85 0.88 0.05 99.46  48.09
GM 16 YE GM 16 2 ILMN 4 38 0.05 46.66 007 1156 024 000 3742 1.89 094 0.01 9883  47.82
GM 16 YE GM 16 2 ILMN 4 39 0.15 4682 0.13 11.66 024 000 3752 1.86 091 0.01 9939  48.02
GM 16 YE GM 16 2 ILMN 4 40 0.06 47.05 0.8 1197 020 000 3749 190 090 0.2 99.89 4826
GM 16 YE GM 16 2 ILMN 4 41 0.05 4658 004 1199 023 000 3757 1.85 0.89 0.07 99.40  48.36
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Table S2  (continued)

Sample Ergiti‘tve Analysis SiO» TiO» ALOs Fex0; V203 CrOs FeO MnO MgO CaO Total  FeOT
GM._16 YE GM 16 2 ILMN 4 42 0.06 4697 009 11.70 023 000 37.77 190 0.87 0.01 99.73 4830
GM 16 YE GM 16 2 ILMN 4 43 0.05 47.15 005 10.84 021 000 3813 1.86 091 0.01 9934  47.89
GM_10 YO GM 10 ILMN 1-6  0.17 46.81 0.17 1127 025 000 3753 186 0.80 0.01 9892  47.68
GM._10 YO GM 10 ILMN 1-7  0.19 47.17 023 1078 024 000 3759 193 0.80 0.01 99.00  47.30
GM._10 YO GM 10 ILMN 1-10  0.19 46.82 021 1124 021 000 3738 199 0.81 0.01 9891  47.50
GM._10 YO GM 10 ILMN 1-15  0.12 4747 0.13 1029 024 000 3821 195 079 0.01 9925  47.47
GM._10 YO GM 10 ILMN 1-18  0.17 47.14 021 1120 022 000 3761 201 079 0.02 9939  47.69
GM._10 YO GM 10 ILMN 1-19  0.13 47.17 0.08 1044 023 000 3800 198 0.82 0.09 99.04  47.40
GM_10 YO GM 10 ILMN 120  0.14 47.02 0.8 10.66 027 000 3777 199 0.81 0.08 98.86  47.37
GM._10 YO GM 10 ILMN 1-21  0.11 4727 0.09 1020 023 000 3812 202 079 0.03 9893  47.29
GM._10 YO GM 10 ILMN 1-22  0.11 4733 006 1026 023 000 3831 199 0.81 001 99.14  47.54
GM._10 YO GM 10 ILMN 5-5  0.14 47.12 038 1145 023 000 3680 195 0.84 001 99.00 47.11
GM._10 YO GM 10 ILMN 5-19  0.16 46.63 026 1129 021 000 3699 193 080 0.03 9836 47.15
GM._10 YO GM 10 ILMN 4-2  0.11 4737 030 1074 023 000 37.10 211 0.84 0.5 9890  46.76
GM_10 YO GM 10 ILMN 4-4  0.18 4699 040 11.15 024 000 36.62 202 0.80 0.02 9849  46.66
GM._10 YO GM 10 ILMN 4-8  0.09 4730 044 11.82 025 000 3648 207 080 0.06 9935 47.11
GM._10 YO GM 10 ILMN 4-20  0.14 4749 057 11.72 023 0.00 3622 207 0.83 0.02 9936 46.77
GM._10 YO GM 10 ILMN 4-22  0.13 47.19 037 1134 026 000 3674 206 079 0.04 99.02  46.94
GM._10 YO GM 10 ILMN 4-23  0.11 4725 037 1131 025 000 3678 206 0.81 0.02 99.03  46.97
GM._10 YO GM 10 ILMN 4-24  0.12 47.62 036 1057 023 000 3722 211 081 0.00 99.09 4673
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Table 3 Titanomagnetite analyses

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V»03 CrOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 2 TMTE 24  0.11 835 075 5086 0.06 000 3678 130 0.19 000 9872 82.55
GM-18 OB GM 18 2 TMTE 2.5 0.2 844 079 5148 0.04 000 3722 135 022 000 99.90 83.54
GM-18 OB GM 18 2 TMTE 2 6 008 821 077 5173 003 000 3692 130 022 001 9949 83.47
GM-18 OB GM 18 2 TMTE 27 009 829 076 5149 003 000 3689 134 022 000 9936 83.23
GM-18 OB GM 18 2 TMTE 28  0.10 826 078 51.62 006 000 3694 130 022 001 99.51 83.39
GM-18 OB GM 18 2 TMTE 29 009 868 080 5148 004 000 3747 136 023 001 10044 83.79
GM-18 OB GM 18 2 TMTE 2 10  0.09 846 080 5122 004 000 3718 133 023 002 99.59 83.27
GM-18 OB GM 18 2 TMTE 2 11 008 812 076 5235 004 000 3701 134 022 001 100.14 84.12
GM-18 OB GM 18 2 TMTE 2 12 0.08 816 078 52.14 005 000 3693 135 022 001 10001 83.84
GM-18 OB GM 18 2 TMTE 2 13 0.11 755 086 5280 004 000 3638 126 022 001 9944 83.89
GM-18 OB GM 18 2 TMTE 2 14 008 838 081 5172 005 000 3716 130 021 001 99.99 83.69
GM-18 OB GM 18 2 TMTE 2 15 0.09 828 120 51.68 0.05 000 3734 133 020 000 10041 83.85
GM-18 OB GM 18 2 TMTE 2 16  0.08 793 075 5236 0.03 000 3673 123 021 001 99.61 83.85
GM-18 OB GM 18 2 TMTE 2 17  0.09 7.61 084 5259 005 000 3635 123 020 001 99.16 83.68
GM-18 OB GM 18 2 TMTE 1 1 0.2 801 081 5219 004 000 3684 125 021 001 99.74 83.80
GM-18 OB GM 18 2 TMTE 12 0.1 7.89 083 5224 003 000 3692 125 0.9 002 99.61 83.93
GM-18 OB GM 18 2 TMTE 13 006 794 077 5257 003 000 3676 130 021 0.00 99.85 84.06
GM-18 OB GM 18 2 TMTE 14 009 790 080 5231 004 000 3667 130 021 000 99.53 83.74
GM-18 OB GM 18 2 TMTE 1 5 008 794 082 5200 003 000 3661 125 022 001 9924 83.41
GM-18 OB GM 18 2 TMTE 1 6 0.0 795 078 5235 002 000 3687 123 020 000 99.68 83.98
GM-18 OB GM 18 2 TMTE 1 7 0.0 7.88 0.79 5244 003 000 3668 123 022 001 99.64 83.87
GM-18 OB GM 18 2 TMTE 3 1 016 7.83 084 5258 003 000 3660 133 020 003 99.93 83.92
GM-18 OB GM 18 2 TMTE 32 0.6 7.84 081 5280 006 000 3681 129 023 001 10028 84.32
GM-18 OB GM 18 2 TMTE 33  0.14 788 083 5261 002 000 3676 128 023 0.02 100.02 84.10
GM-18 OB GM 18 2 TMTE 34 0.3 7838 082 5257 004 000 3685 132 021 000 100.03 84.15
GM-18 OB GM 18 2 TMTE 35 0.3 7.68 079 5294 0.03 000 3670 130 022 001 99.99 8434
GM-18 OB GM 18 2 TMTE 3 6 0.5 788 105 5206 003 000 3680 132 020 001 99.77 83.65
GM-18 OB GM 18 2 TMTE 4 1 005 826 077 5225 0.02 000 37.19 128 022 0.00 10022 84.21
GM-18 OB GM 18 2 TMTE 4 2  0.10 840 0.77 5171 005 000 3729 127 021 0.0 100.07 83.82
GM-18 OB GM 18 2 TMTE 4 3 007 834 082 5175 002 000 3707 130 024 001 99.85 83.63
GM-18 OB GM 18 2 TMTE 4 4 006 809 080 51.8 004 000 3682 130 023 003 9941 83.50
GM-18 OB GM 18 2 TMTE 45 006 817 079 5198 005 000 3702 126 021 001 99.73 83.79
GM-18 OB GM 18 2 TMTE 4 6  0.09 827 081 5218 004 000 3716 125 022 002 10030 84.11
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM 18 2 TMTE 4 7 0.08 8.16 0.79 52.14 0.03 0.00 37.01 129 023 0.01 100.00 83.93
GM-18 OB GM 18 2 TMTE 4 8 0.10 834 0.78 52.03 0.02 000 3729 127 023 0.01 10024 84.11
GM-18 OB GM 18 2 TMTE 4 9 0.08 826 0.82 5211 005 0.00 37.18 129 022 0.00 10023 84.07
GM-18 OB GM_18 2 TMTE 4 10 0.06 824 0.75 52.01 005 000 3693 131 022 001 99.82 83.73
GM-18 OB GM_18 2 TMTE 4 11 0.09 799 0.79 5231 005 000 36.85 124 021 0.01 99.81 83.92
GM-18 OB GM_18 2 TMTE 4 12 0.06 811 0.79 52,52 0.03 000 37.00 131 022 0.01 10027 84.26
GM-18 OB GM_18 2 TMTE 4 13 0.05 811 086 5244 004 000 3698 135 020 0.00 10030 84.17
GM-18 OB GM_18 2 TMTE 4 14 0.07 792 0.81 5263 002 000 3678 129 023 0.00 9997 84.14
GM-18 OB GM_18 2 TMTE 4 15 0.08 808 0.79 5238 0.02 0.00 3670 131 023 003 99.92 83.83
GM-18 OB GM_18 2 TMTE 4 16 0.07 8.15 0.79 52.17 0.03 000 3693 128 021 0.01 99.88 83.87
GM-18 OB GM_18 2 TMTE 4 17 0.07 825 0.84 5205 003 000 37.14 125 023 0.01 100.13 83.98
GM-18 OB GM_18 2 TMTE 4 18 0.07 825 0.81 51.84 003 000 37.14 123 021 0.01 99.79 83.79
GM-18 OB GM_18 2 TMTE 4 19 0.06 820 0.79 5227 006 000 3696 130 021 0.05 100.03 83.99
GM-18 OB GM_18 2 TMTE 4 20 0.10 8.18 0.80 52.18 0.05 0.00 37.00 126 022 0.03 100.04 83.95
GM-18 OB GM_18 2 TMTE 4 21 0.08 821 0.77 5226 003 000 37.12 127 020 0.01 10021 84.14
GM-18 OB GM_18 2 TMTE 4 22 0.06 838 0.82 5192 006 000 3722 126 021 0.01 10027 83.95
GM-18 OB GM_18 2 TMTE 4 23 0.04 838 0.80 51.89 0.06 000 3729 130 022 0.01 100.17 83.99
GM-18 OB GM 18 2 TMTE 5 1 0.08 829 0.76 51.82 0.04 000 3698 127 024 0.01 99.77 83.61
GM-18 OB GM 18 2 TMTE 5 2 0.10 824 0.76 52.11 0.05 0.00 37.04 132 021 0.01 100.13 83.93
GM-18 OB GM 18 2 TMTE 5 3 0.13 836 0.76 51.61 002 000 3730 129 022 0.02 99.89 83.74
GM-18 OB GM 18 2 TMTE 5 4 0.07 835 0.82 51.64 004 000 37.03 1.32 022 0.01 99.72 83.50
GM-18 OB GM 18 2 TMTE 5 5 0.08 822 0.78 51.84 0.03 000 36.87 130 022 0.01 99.61 83.52
GM-18 OB GM 18 2 TMTE 5 6 0.08 831 0.76 51.67 0.05 0.00 37.04 133 023 001 99.70 83.53
GM-18 OB GM 18 2 TMTE 5 7 0.07 827 133 51.14 0.03 000 37.14 126 021 0.00 99.73 83.16
GM-18 OB GM 18 2 TMTE 5 8 0.09 823 0.78 52.02 004 000 37.00 1.33 021 0.01 9993 83.81
GM-18 OB GM 18 2 TMTE 5 9 0.07 823 0.76 51.81 0.03 000 3691 133 023 0.01 99.57 83.52
GM-18 OB GM_18 2 TMTE 5 10 0.09 835 0.80 51.70 0.06 0.00 3732 129 024 0.04 100.05 83.84
GM-18 OB GM_18 2 TMTE 5 11 0.11 830 0.85 5147 004 000 37.09 128 021 0.00 99.57 8341
GM-18 OB GM_18 2 TMTE 5 12 0.10 832 0.76 51.72 0.05 0.00 37.12 134 022 0.01 99.87 83.65
GM-18 OB GM_18 2 TMTE 5 13 0.10 8.16 0.82 51.66 0.03 000 3692 127 023 0.02 9944 8341
GM-18 OB GM_18 2 TMTE 5 14 0.07 846 0.79 51.75 0.05 0.00 3732 128 023 0.01 100.16 83.89
GM-18 OB GM_18 2 TMTE 5 15 0.12 833 0.80 51.79 0.03 0.00 3728 129 022 0.01 100.08 83.88
GM-18 OB GM_18 2 TMTE 5 16 0.10 833 0.77 5228 0.05 000 3723 1.32 023 0.02 100.60 84.27
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 2 TMTE 5 17 0.08 840 078 51.89 0.2 0.00 3720 129 022 001 100.17 83.88
GM-18 OB GM 18 2 TMTE 5 18 007 825 078 52.04 0.04 000 37.10 127 022 0.0l 100.03 83.92
GM-18 OB GM 18 2 TMTE 5 19 0.10 824 076 51.78 0.03 0.00 37.10 132 021 0.0l 99.70 83.70
GM-18 OB GM 18 2 TMTE 6 1 007 7.64 0.82 5319 005 000 3598 1.80 021 0.01 100.11 83.84
GM-18 OB GM 18 2 TMTE 6 2 0.07 7.75 0.79 5276 0.04 000 3598 1.80 0.19 0.00 99.72 83.46
GM-18 OB GM 18 2 TMTE 6 3 0.1 7.80 077 5278 0.02 000 3597 1.80 021 0.2 99.8%8 83.46
GM-18 OB GM 18 2 TMTE 6 4  0.12 746 078 5328 004 000 3577 1.81 020 0.00 99.82 83.71
GM-18 OB GM 18 2 TMTE 6 5 0.2 772 080 5259 003 000 3607 176 0.9 0.01 99.60 83.39
GM-18 OB GM 18 2 TMTE 6 7 0.1 749 078 53.13 0.02 000 3585 171 0.18 0.01 99.59 83.66
GM-18 OB GM 18 2 TMTE 6 8  0.10 7.71 080 53.08 005 000 3601 178 020 0.01 100.11 83.78
GM-18 OB GM 18 2 TMTE 6 9  0.12 746 079 53.07 0.02 000 3571 175 021 0.01 9947 83.47
GM-18 OB GM 18 2 TMTE 6 10  0.11 7.61 081 5296 004 000 3598 1.74 020 0.0l 99.76 83.63
GM-18 OB GM 18 2 TMTE 6 11  0.12 750 0.79 53.05 0.5 0.00 3578 175 0.19 0.00 99.57 83.51
GM-18 OB GM 18 2 TMTE 6 12 0.09 7.63 078 5289 0.4 0.00 3591 178 020 0.0l 99.62 83.50
GM-18 OB GM 18 2 TMTE 6 14  0.08 699 098 53.53 0.05 000 3522 172 0.19 002 99.14 83.38
GM-18 OB GM 18 2 TMTE 7.1  0.14 801 0.8 5251 005 000 3690 132 024 0.02 10024 84.15
GM-18 OB GM 18 2 TMTE 7.2 0.8 819 078 5191 005 000 3718 133 023 0.01 100.08 83.90
GM-18 OB GM 18 2 TMTE 7.3 018 810 077 5227 003 000 37.02 135 023 0.02 100.18 84.06
GM-18 OB GM 18 2 TMTE 7.4 0.6 808 078 5193 005 000 3703 132 021 001 99.76 83.76
GM-18 OB GM 18 2 TMTE 7.5 0.6 820 079 5178 004 000 3697 137 024 000 99.82 83.57
GM-18 OB GM 18 2 TMTE 7.6 0.5 817 077 5192 006 000 3686 135 023 002 99.81 83.57
GM-18 OB GM 18 2 TMTE 7.7 0.9 818 076 5175 003 000 37.14 129 025 0.02 99.83 83.71
GM-18 OB GM 18 2 TMTE 7.8 0.3 805 076 5223 006 000 3677 128 022 0.03 99.80 83.77
GM-18 OB GM 18 2 TMTE 8 1 0.1 815 075 5202 005 000 3691 129 021 001 99.79 83.72
GM-18 OB GM 18 2 TMTE 8 2 0.3 815 075 5205 003 000 3694 131 022 001 99.82 83.78
GM-18 OB GM 18 2 TMTE 8 3  0.08 807 0.82 5233 001 000 368 133 022 000 99.99 83.98
GM-18 OB GM 18 2 TMTE 8 4  0.13 808 0.83 5216 003 000 3698 132 020 0.00 100.01 83.92
GM-18 OB GM 18 2 TMTE 8 5  0.14 804 076 5225 004 000 3686 133 020 001 99.8%8 83.88
GM-18 OB GM 18 2 TMTE 8 6  0.12 803 0.80 5213 003 000 3681 133 022 001 99.75 83.72
GM-18 OB GM 18 2 TMTE 8 7  0.12 804 077 5211 005 000 3698 126 021 001 99.74 83.87
GM-18 OB GM 18 2 TMTE 8 8 0.2 815 078 5190 004 000 3694 125 024 0.00 99.65 83.64
GM-18 OB GM 18 2 TMTE 8 9  0.14 815 076 5197 003 000 3700 132 021 0.00 99.82 83.76
GM-18 OB GM 18 2 TMTE 8 10  0.12 797 078 5224 0.04 0.00 3664 134 022 001 99.66 83.65
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 2 TMTE 8 11  0.13 795 083 5200 0.05 0.00 3681 131 022 002 99.50 83.60
GM-18 OB GM 18 2 TMTE 8 12 0.17 7.60 086 52.60 0.3 0.00 3646 128 023 001 99.47 83.79
GM-18 OB GM 18 2 TMTE 8 13  0.14 778 0.80 5259 0.05 0.00 3680 132 020 002 99.86 84.12
GM-18 OB GM 18 2 TMTE 8 14  0.13 808 079 51.88 0.03 000 3685 131 020 0.00 99.53 83.53
GM-18 OB GM 18 2 TMTE 8 15 0.12 808 079 5209 0.5 0.00 3690 135 023 001 9986 83.77
GM-18 OB GM 18 2 TMTE 8 16 0.13 811 079 51.57 0.3 0.00 3676 129 022 001 99.17 83.17
GM-18 OB GM 18 2 TMTE 8 17 0.14 793 077 5220 0.04 000 3688 126 021 001 99.58 83.85
GM-18 OB GM 18 2 TMTE 8 18  0.13 810 077 5185 0.04 0.00 3677 129 022 002 99.45 83.42
GM-18 OB GM 18 2 TMTE 8 19  0.09 8.06 072 5208 0.01 0.00 3686 126 020 001 99.50 83.72
GM-18 OB GM 18 2 TMTE 9 1 0.6 806 080 51.89 005 000 3701 127 021 002 99.67 83.70
GM-18 OB GM 18 2 TMTE 92 0.2 792 079 5230 004 000 3657 133 024 002 9955 83.63
GM-18 OB GM 18 2 TMTE 93 0.3 798 081 5220 006 000 368 136 022 001 99.78 83.79
GM-18 OB GM 18 2 TMTE 9 4 0.4 791 078 5215 0.02 000 3659 135 022 000 9939 83.52
GM-18 OB GM 18 2 TMTE 9 5 013 799 087 5216 005 000 3683 129 023 0.00 99.82 83.82
GM-18 OB GM 18 2 TMTE 9 6 0.3 795 0.86 5219 004 000 3668 132 023 000 99.69 83.64
GM-18 OB GM 18 2 TMTE 9 7 0.4 791 080 5241 003 000 3673 130 024 0.00 99.86 83.89
GM-18 OB GM 18 2 TMTE 98 0.0 7.81 078 5244 002 000 3672 127 021 0.02 99.53 83.90
GM-18 OB GM 18 2 TMTE 9 9  0.14 7.76 0.83 5232 004 000 3659 127 021 001 9940 83.67
GM-18 OB GM 18 2 TMTE 9 10  0.11 811 081 5197 0.05 0.00 3681 129 024 001 99.66 83.58
GM-18 OB GM 18 2 TMTE 9 11  0.11 7.62 085 5266 0.05 0.00 3640 123 022 002 9931 83.79
GM-18 OB GM 18 2 TMTE 9 12 0.12 7.65 083 5262 004 000 3640 123 023 001 9934 83.75
GM-18 OB GM 18 2 TMTE 9 13 0.12 770 0.80 52.65 0.03 0.00 3651 128 022 000 99.53 83.89
GM-18 OB GM 18 2 TMTE 9 14  0.14 7.81 085 5233 0.03 0.00 3660 132 023 000 99.52 83.69
GM-18 OB GM 18 2 TMTE 9 15  0.14 757 075 5270 0.03 0.00 3634 127 020 001 9924 83.77
GM-18 OB GM 18 2 TMTE 9 16 0.14 7.61 082 5280 0.7 0.00 3641 129 022 002 99.62 83.92
GM-18 OB GM 18 2 TMTE 9 17  0.13 7.80 0.82 5254 0.07 0.00 3668 129 022 000 99.77 83.96
GM-18 OB GM 18 2 TMTE 9 18  0.11 773 0.77 5250 0.04 0.00 3641 133 023 001 9937 83.65
GM-18 OB GM 18 2 TMTE 9 19  0.12 777 080 5260 0.04 0.00 3666 125 021 000 99.70 83.99
GM-18 OB GM 18 2 TMTE 9 20 0.12 7.65 082 5297 0.05 000 3656 129 024 000 99.92 84.23
GM-18 OB GM 18 2 TMTE 9 21  0.13 776 0.79 5240 0.04 0.00 36.65 126 021 001 99.43 83.80
GM-18 OB GM 18 2 TMTE 9 22 0.14 7.59 078 53.02 0.3 0.00 3657 124 023 001 99.88 84.28
GM-18 OB GM 18 2 TMTE 10 1  0.11 865 082 51.00 0.04 000 3740 131 024 000 99.79 83.29
GM-18 OB GM 18 2 TMTE 10 2 0.12 856 083 5121 0.04 000 3742 127 023 000 99.93 83.50
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM_18 2 TMTE 10 3 0.11 858 0.77 5126 0.06 000 3749 130 023 0.01 99.99 83.61
GM-18 OB GM_18 2 TMTE 10 4 0.16 871 0.79 51.02 0.06 000 37.66 127 025 0.00 100.17 83.57
GM-18 OB GM_18 2 TMTE 10 5 0.11 867 0.76 5094 0.07 000 3748 128 023 0.00 99.74 83.32
GM-18 OB GM_18 2 TMTE 10 6 0.11 863 0.82 51.01 006 000 3734 131 024 0.01 99.78 83.24
GM-18 OB GM_18 2 TMTE 10 7 0.16 874 091 50.73 0.06 000 37.63 125 022 0.02 9997 8327
GM-18 OB GM_18 2 TMTE 10 8 0.19 858 0.81 5126 003 000 37.66 126 024 0.01 10027 83.78
GM-18 OB GM_18 2 TMTE 10 9 0.14 874 0.77 5125 005 000 3786 129 022 0.01 10049 83.98
GM-18 OB GM 18 2 TMTE 10 10 0.14 8.65 0.79 51.32 0.04 0.00 3763 127 022 0.01 100.33 83.81
GM-18 OB GM 18 2 TMTE 10 11  0.11 834 0.78 51.19 0.04 0.00 3688 131 023 0.02 99.09 8294
GM-18 OB GM 18 2 TMTE 10 12 0.12 8.62 0.76 51.17 0.05 0.00 3738 128 024 0.01 99.86 83.43
GM-18 OB GM 18 2 TMTE 10 13 0.13 8.68 0.79 51.11 0.04 000 3749 127 023 0.01 100.07 83.49
GM-18 OB GM 18 2 TMTE 10 14 0.13 8.65 0.80 51.31 0.04 000 3771 123 022 0.00 100.32 83.88
GM-18 OB GM 18 2 TMTE 10 15 0.12 857 0.84 5128 0.05 0.00 3747 129 023 0.00 100.10 83.62
GM-18 OB GM_18 2 TMTE 11 1 0.13 7.72 0.82 5285 0.03 000 3671 127 022 0.00 9998 84.27
GM-18 OB GM_18 2 TMTE 11 2 0.13 741 0.80 5298 0.04 000 36.14 125 022 0.01 9921 83.82
GM-18 OB GM_18 2 TMTE 11 3 0.17 748 0.84 53.12 004 000 3650 1.31 021 0.02 99.95 84.30
GM-18 OB GM_18 2 TMTE 11 4 0.14 7.73 0.77 5274 0.04 0.00 36.67 130 022 001 99.83 84.13
GM-18 OB GM_18 2 TMTE 11 5 0.14 7.81 0.74 53.03 0.02 0.00 3681 133 022 001 10039 84.53
GM-18 OB GM_18 2 TMTE 11 6 0.15 7.57 0.77 53.10 0.05 0.00 36.53 129 020 0.00 9991 84.31
GM-18 OB GM_18 2 TMTE 11 7 0.14 754 0.79 5322 003 000 36.61 123 021 0.01 100.01 84.51
GM-18 OB GM_18 2 TMTE 11 8 0.16 747 076 5291 0.04 000 3636 129 021 0.01 9941 83.97
GM-18 OB GM_18 2 TMTE 11 9 0.10 7.76 0.81 5299 0.02 000 36.68 129 023 0.00 100.13 84.37
GM-18 OB GM 18 2 TMTE 11 10 0.15 798 0.73 52.66 0.07 0.00 37.02 133 024 0.01 100.37 84.41
GM-18 OB GM 18 2 TMTE 12 1 0.19 811 0.80 51.83 0.02 0.00 37.09 122 021 0.00 99.73 83.73
GM-18 OB GM_18 2 TMTE 12 2 0.18 793 0.78 5226 0.04 000 3697 124 021 0.00 99.83 84.00
GM-18 OB GM 18 2 TMTE 12 3 0.19 822 0.77 5149 0.03 000 37.18 129 020 0.02 99.61 83.52
GM-18 OB GM 18 2 TMTE 124 020 7.60 0.81 5276 0.04 0.00 36.58 121 0.22 0.00 99.68 84.05
GM-18 OB GM_18 2 TMTE 12 5 0.17 7.89 0.80 5224 0.04 000 36.87 122 021 0.01 99.66 83.88
GM-18 OB GM 18 2 TMTE 12 6 0.15 798 0.79 5196 0.05 0.00 36.83 123 0.22 0.00 9945 83.58
GM-18 OB GM_18 2 TMTE 12 7 0.18 8.17 0.78 51.80 0.05 0.00 3723 127 021 0.02 9991 83.84
GM-18 OB GM_18 2 TMTE 12 8 0.18 797 0.83 5222 002 000 3694 130 023 000 99.88 83.93
GM-18 OB GM_18 2 TMTE 13 1 0.10 828 0.76 51.82 0.05 0.00 36.68 1.66 020 0.01 99.84 83.32
GM-18 OB GM_18 2 TMTE 13 2 0.09 826 0.75 51.67 0.03 0.00 3663 1.62 023 002 99.53 83.13
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM_18 2 TMTE 13 3 0.10 805 0.79 5223 001 0.00 3653 1.64 021 001 99.87 83.53
GM-18 OB GM_18 2 TMTE 13 4 0.10 825 0.77 51.75 0.05 0.00 3656 1.64 020 001 99.66 83.13
GM-18 OB GM_18 2 TMTE 13 5 0.09 827 0.76 5191 0.06 000 36.68 1.69 022 0.00 9996 83.39
GM-18 OB GM_18 2 TMTE 13 6 0.10 820 0.80 51.74 0.05 0.00 36.61 1.64 021 0.01 99.63 83.17
GM-18 OB GM_18 2 TMTE 13 7 0.11 822 0.74 52.09 004 000 36,55 1.75 021 0.00 100.06 83.42
GM-18 OB GM_18 2 TMTE 13 8 0.07 823 0.79 51.61 004 000 3643 1.66 021 0.01 9940 82.87
GM-18 OB GM_18 2 TMTE 13 9 0.10 821 0.75 51.87 0.04 000 36.64 1.63 020 0.00 99.72 83.31
GM-18 OB GM 18 2 TMTE 13 10 0.09 823 0.77 51.83 0.02 000 36.62 164 023 0.01 99.69 83.26
GM-18 OB GM 18 2 TMTE 13 11  0.08 8.14 0.77 5227 0.05 000 3647 164 021 0.02 99.96 83.50
GM-18 OB GM 18 2 TMTE 13 12 0.09 8.04 0.82 5234 0.05 000 36.62 164 021 0.02 100.10 83.72
GM-18 OB GM 18 2 TMTE 13 13 0.08 820 0.75 5223 0.02 000 3671 159 0.19 0.01 100.05 83.71
GM-18 OB GM 18 2 TMTE 13 14 0.10 723 0.73 5339 0.05 000 3571 154 0.17 0.00 99.20 83.75
GM-18 OB GM 18 2 TMTE 13 16 0.10 743 0.72 53.08 0.03 000 3584 157 0.19 0.00 99.22 83.60
GM-18 OB GM 18 2 TMTE 13 17 0.07 7.33 0.77 5321 0.03 000 3567 151 021 0.01 99.09 83.55
GM-18 OB GM 18 2 TMTE 13 18 0.09 7.34 0.79 5299 0.03 000 3561 159 020 0.01 9896 83.29
GM-18 OB GM 18 2 TMTE 13 19 0.08 7.86 0.79 52.10 0.05 0.00 36.04 161 022 0.01 99.02 8292
GM-18 OB GM 18 2 TMTE 13 20 0.10 795 080 51.83 0.04 000 3623 157 022 0.00 99.03 82.87
GM-18 OB GM 18 2 TMTE 13 21 0.13 7.69 0.79 5253 0.03 000 36.10 156 022 0.00 99.35 83.37
GM-18 OB GM_18 2 TMTE 14 1 0.08 801 079 5195 004 000 3640 147 020 0.01 9924 83.14
GM-18 OB GM_18 2 TMTE 14 2 0.08 824 0.78 5195 0.05 000 3690 138 020 0.01 99.86 83.64
GM-18 OB GM_18 2 TMTE 14 3 0.08 811 0.83 5216 002 000 3692 137 020 0.00 9991 83.86
GM-18 OB GM_18 2 TMTE 14 4 0.08 8.00 0.80 5235 003 000 3684 132 022 002 9990 8395
GM-18 OB GM_18 2 TMTE 14 5 0.02 803 0.81 52.05 005 000 3654 142 020 0.00 99.32 83.38
GM-18 OB GM_18 2 TMTE 14 6 0.05 8.11 076 5220 0.01 000 36.73 139 023 0.00 99.74 83.71
GM-18 OB GM_18 2 TMTE 14 7 0.08 8.10 0.82 52.05 005 000 3656 1.55 022 0.00 99.72 83.40
GM-18 OB GM_18 2 TMTE 14 8 0.10 7.89 0.80 5252 0.04 000 3628 1.64 022 0.00 99.83 83.54
GM-18 OB GM_18 2 TMTE 14 9 0.10 7.81 0.76 5244 0.02 000 3630 1.58 021 0.01 9944 8348
GM-18 OB GM 18 2 TMTE 14 10 0.09 7.68 0.76 52.74 0.04 0.00 36.01 1.65 020 0.00 99.47 8347
GM-18 OB GM 18 2 TMTE 14 11  0.08 7.87 0.78 52.64 0.03 0.00 3630 159 020 0.01 99.82 83.67
GM-18 OB GM 18 2 TMTE 14 12 0.06 791 083 52.60 0.04 0.00 3651 155 0.17 0.01 99.94 83.84
GM-18 OB GM 18 2 TMTE 14 13 0.07 7.86 0.81 52.01 0.04 000 3630 151 020 0.01 99.03 83.10
GM-18 OB GM 18 2 TMTE 14 14 0.08 791 081 5227 0.03 000 3645 152 020 0.01 99.50 83.49
GM-18 OB GM 18 2 TMTE 14 15 0.07 8.06 0.85 52.13 0.04 0.00 3660 146 020 0.01 99.71 83.51
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM 18 2 TMTE 14 16 0.09 8.06 086 5247 0.03 000 3685 146 022 0.00 100.30 84.06
GM-18 OB GM 18 2 TMTE 14 17 0.05 8.05 0.79 52.09 0.05 0.00 3650 149 022 0.01 99.48 83.37
GM-18 OB GM_18 2 TMTE 15 1 0.10 795 0.79 5246 004 000 3675 136 026 0.02 99.94 83.96
GM-18 OB GM_18 2 TMTE 15 2 0.10 790 0.76 5226 0.05 000 36.54 138 023 0.01 9948 83.57
GM-18 OB GM_18 2 TMTE 15 3 0.13 7.84 0.85 5225 005 000 3658 135 021 0.01 9946 83.60
GM-18 OB GM_18 2 TMTE 15 4 0.11 7.83 0.78 5222 003 000 3649 132 023 0.01 9923 8349
GM-18 OB GM_18 2 TMTE 15 5 0.13 757 079 5263 005 000 3631 132 022 0.01 9921 83.67
GM-18 OB GM_18 2 TMTE 15 6 0.13 756 0.81 52.63 005 000 3623 130 022 0.02 99.12 83.59
GM-18 OB GM_18 2 TMTE 15 7 0.13 7.64 0.81 5254 002 000 3630 131 023 0.00 99.22 83.58
GM-18 OB GM_18 2 TMTE 15 8 0.11 7.64 0.78 5277 0.03 0.00 3632 132 023 0.01 9944 83.81
GM-18 OB GM_18 2 TMTE 15 9 0.13 7.72 0.80 5271 0.04 0.00 36,56 131 024 0.01 99.73 83.99
GM-18 OB GM 18 2 TMTE 15 10 0.14 7.53 0.79 52.74 0.02 000 3622 127 021 0.02 99.19 83.68
GM-18 OB GM 18 2 TMTE 15 11  0.13 747 0.79 5322 0.02 000 3630 128 022 0.01 99.70 84.19
GM-18 OB GM 18 2 TMTE 15 12 0.13 741 0.79 5273 0.05 000 36.04 130 022 0.00 9891 83.48
GM-18 OB GM 18 2 TMTE 15 13 0.15 728 0.83 53.18 0.07 000 36.00 129 021 0.02 99.29 83.85
GM-18 OB GM 18 2 TMTE 15 14 0.13 724 083 5305 0.02 000 3591 132 022 0.01 9895 83.65
GM-18 OB GM 18 2 TMTE 15 15 0.11 742 0.79 5274 0.03 000 36.17 130 020 0.03 9894 83.63
GM-18 OB GM 18 2 TMTE 15 16 0.12 729 084 52.87 0.03 000 3595 127 024 0.01 9879 83.53
GM-18 OB GM 18 2 TMTE 15 17 0.14 7.18 0.79 5323 0.07 0.00 3592 125 023 0.01 99.00 83.81
GM-18 OB GM_18 2 TMTE 16 1 0.09 811 076 5195 0.04 000 36.86 129 021 0.01 99.56 83.61
GM-18 OB GM_18 2 TMTE 16 2 0.07 8.13 0.77 5225 005 000 37.04 128 022 0.01 100.01 84.06
GM-18 OB GM_18 2 TMTE 16 3 0.09 8.10 0.81 51.78 0.03 0.00 36.75 133 021 0.00 99.28 83.34
GM-18 OB GM_18 2 TMTE 16 4 0.07 803 0.75 52.07 004 0.00 3658 137 023 001 99.35 8343
GM-18 OB GM_18 2 TMTE 16 6 0.11 7.57 0.81 5244 005 000 3622 122 023 0.00 98.88 83.40
GM-18 OB GM_18 2 TMTE 16 7 0.10 7.74 0.80 52.60 0.02 000 36.57 124 023 0.00 99.54 8391
GM-18 OB GM_18 2 TMTE 16 8 0.10 7.88 1.31 52.04 003 000 3691 128 021 0.00 9997 83.74
GM-18 OB GM_18 2 TMTE 16 9 0.09 7.74 0.82 5213 004 000 36.16 135 023 0.00 98.87 83.07
GM-18 OB GM 18 2 TMTE 16 10 0.10 8.03 0.78 52.01 0.06 0.00 3671 131 022 0.01 99.50 83.51
GM-18 OB GM 18 2 TMTE 16 11  0.09 8.04 0.80 51.85 0.04 0.00 36.67 128 022 0.00 99.25 83.33
GM-18 OB GM 18 2 TMTE 16 12 0.09 8.10 0.78 52.09 0.06 0.00 3684 130 022 0.00 99.75 83.71
GM-18 OB GM 18 2 TMTE 16 13 0.10 7.88 0.73 5237 0.05 000 36.68 129 022 0.01 99.54 83.80
GM-18 OB GM 18 2 TMTE 16 14 0.11 8.14 0.79 5194 0.03 000 3688 136 022 0.00 99.70 83.62
GM-18 OB GM 18 2 TMTE 16 15 0.08 7.70 0.80 52.30 0.03 000 36.19 125 022 0.01 9885 83.25
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM 18 2 TMTE 16 16 0.09 8.05 0.79 5192 0.04 000 36.67 127 023 0.01 99.29 83.39
GM-18 OB GM_18 2 TMTE 18 1 0.13 831 0.77 5143 001 000 36.82 143 022 0.02 99.36 83.10
GM-18 OB GM_18 2 TMTE 18 2 0.12 837 0.78 5149 0.05 000 3723 1.32 021 0.00 99.75 83.56
GM-18 OB GM_18 2 TMTE 18 3 0.14 850 0.78 5098 0.04 000 3724 137 021 0.01 9946 83.11
GM-18 OB GM_18 2 TMTE 18 4 0.09 849 0.74 5144 006 000 37.06 144 022 0.00 99.84 83.35
GM-18 OB GM_18 2 TMTE 18 5 0.12 852 0.81 5091 004 000 37.14 136 023 001 9940 8295
GM-18 OB GM_18 2 TMTE 18 6 0.11 835 0.77 5125 0.08 000 3698 136 022 0.01 9941 83.10
GM-18 OB GM_18 2 TMTE 18 7 0.10 841 0.79 5121 0.06 0.00 37.06 137 023 0.01 9945 83.14
GM-18 OB GM_18 2 TMTE 18 8 0.08 846 0.74 5145 004 000 37.16 129 021 0.00 99.71 8345
GM-18 OB GM_18 2 TMTE 18 9 0.10 850 0.73 5142 0.02 000 3722 139 022 0.01 99.83 8349
GM-18 OB GM 18 2 TMTE 18 10 0.13 850 0.76 5143 0.02 000 3737 140 021 0.02 100.09 83.65
GM-18 OB GM 18 2 TMTE 18 11  0.12 851 0.80 51.18 0.04 000 3724 142 021 0.01 99.76 83.29
GM-18 OB GM 18 2 TMTE 18 12 0.14 841 0.78 5149 0.03 000 3722 138 021 0.01 9993 83.55
GM-18 OB GM 18 2 TMTE 18 13 0.11 845 082 51.33 0.05 0.00 37.09 136 021 0.01 99.69 83.28
GM-18 OB GM 18 2 TMTE 18 14 0.12 843 0.76 51.38 0.05 0.00 37.12 140 023 0.01 99.76 83.36
GM-18 OB GM 18 2 TMTE 18 15 0.10 844 0.78 5128 0.05 0.00 37.07 143 021 0.02 99.63 83.21
GM-18 OB GM 18 2 TMTE 18 16 0.09 825 0.83 51.38 0.06 0.00 3671 144 024 0.01 99.28 8294
GM-18 OB GM 18 2 TMTE 18 17 0.12 827 0.78 5127 0.06 0.00 3671 145 022 0.00 99.16 82.85
GM-18 OB GM 18 2 TMTE 18 18 0.13 832 0.79 5148 0.05 000 3685 147 024 0.00 99.61 83.17
GM-18 OB GM 18 2 TMTE 18 19 0.08 8.15 0.76 51.83 0.05 0.00 36.63 142 022 0.00 9943 83.27
GM-18 OB GM 18 2 TMTE 18 20 0.09 7.99 0.76 52.02 0.02 000 3643 143 020 0.01 99.26 83.25
GM-18 OB GM_18 2 TMTE 19 1 0.14 846 0.79 5123 0.02 000 37.06 136 023 0.02 99.52 83.16
GM-18 OB GM_18 2 TMTE 19 2 0.14 849 0.79 51.14 0.03 0.00 3727 135 021 0.02 99.68 83.28
GM-18 OB GM_18 2 TMTE 19 3 0.11 828 0.79 51.65 005 000 37.12 131 022 0.01 99.72 83.59
GM-18 OB GM_18 2 TMTE 19 4 0.12 849 0.77 5135 0.04 000 3721 1.32 023 0.01 99.81 8342
GM-18 OB GM_18 2 TMTE 19 5 0.17 846 0.82 51.04 005 000 3726 131 022 0.00 99.54 83.19
GM-18 OB GM_18 2 TMTE 19 6 0.12 844 0.78 51.09 0.05 0.00 37.18 127 022 001 9940 83.15
GM-18 OB GM_18 2 TMTE 19 7 0.12 826 0.79 5139 0.03 000 36.88 136 021 0.01 99.31 83.12
GM-18 OB GM_18 2 TMTE 19 8 0.13 840 0.84 51.17 0.04 000 37.19 131 020 0.00 9948 83.24
GM-18 OB GM_18 2 TMTE 19 9 0.12 843 0.76 51.09 0.05 0.00 37.02 127 023 0.01 99.22 82.99
GM-18 OB GM 18 2 TMTE 19 10 0.12 832 0.83 51.37 0.04 000 3697 132 024 0.01 99.50 83.19
GM-18 OB GM 18 2 TMTE 19 11  0.11 853 0.78 50.68 0.04 000 37.13 132 023 0.02 99.01 82.73
GM-18 OB GM 18 2 TMTE 19 12 0.14 843 0.80 51.30 0.05 0.00 3727 133 021 0.01 99.77 83.43

95



Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-18 OB GM 18 2 TMTE 19 13 0.13 843 0.86 5096 0.03 000 37.08 134 023 0.01 9932 8293
GM-18 OB GM 18 2 TMTE 19 14 0.15 836 0.81 5128 0.04 000 37.07 131 023 0.01 9948 83.22
GM-18 OB GM_18 2 TMTE 20 1 0.12 813 0.79 5195 0.04 000 37.07 125 021 0.00 99.73 83.82
GM-18 OB GM_18 2 TMTE 20 2 0.10 824 0.77 51.83 0.04 000 37.14 123 022 0.01 99.82 83.78
GM-18 OB GM_18 2 TMTE 20 3 0.12 833 0.78 51.55 0.02 000 37.08 130 022 0.00 99.67 83.46
GM-18 OB GM_18 2 TMTE 20 4 0.10 8.17 0.81 51.76 0.02 0.00 36.88 127 023 001 9946 8345
GM-18 OB GM_18 2 TMTE 20 5 0.09 823 0.79 51.57 005 000 36.87 126 023 0.00 99.35 83.28
GM-18 OB GM_18 2 TMTE 20 6 0.12 816 0.82 51.85 0.05 0.00 37.00 125 023 0.01 99.70 83.65
GM-18 OB GM_18 2 TMTE 20 7 0.08 823 0.73 51.76 0.05 0.00 37.05 124 023 0.02 99.59 83.62
GM-18 OB GM_18 2 TMTE 20 8 0.09 825 0.79 5143 0.02 000 3697 129 023 0.02 9927 8325
GM-18 OB GM_18 2 TMTE 20 9 0.10 836 0.78 5140 0.04 000 37.03 131 022 0.00 99.51 83.28
GM-18 OB GM 18 2 TMTE 20 10 0.08 825 0.79 51.58 0.03 0.00 37.08 127 022 0.02 99.46 83.50
GM-18 OB GM 18 2 TMTE 20 11  0.08 833 0.82 51.61 0.04 000 37.15 125 022 0.01 99.77 83.59
GM-18 OB GM 18 2 TMTE 20 12 0.08 825 0.79 5193 0.03 000 37.09 128 021 0.00 99.90 83.82
GM-18 OB GM 18 2 TMTE 20 13 0.10 834 0.77 51.51 0.03 000 3698 126 023 0.02 99.49 83.33
GM-18 OB GM 18 2 TMTE 20 14 0.11 826 0.79 5196 0.05 0.00 37.08 125 022 0.03 99.95 83.84
GM-18 OB GM 18 2 TMTE 20 15 0.10 830 0.78 51.71 0.03 000 37.10 130 021 0.00 99.78 83.63
GM-18 OB GM 18 2 TMTE 20 16 0.12 842 0.77 51.66 0.04 000 3746 126 021 0.01 100.15 83.95
GM-18 OB GM 18 2 TMTE 20 17 0.11 831 0.78 51.75 0.04 000 37.13 131 022 0.01 99.92 83.70
GM-18 OB GM_18 2 TMTE 21 3 020 8.16 0.77 5199 004 0.00 36.80 1.57 022 0.00 100.07 83.65
GM-18 OB GM_18 2 TMTE 21 5 0.19 749 0.80 53.05 006 000 3628 144 023 0.01 99.78 84.02
GM-18 OB GM_18 2 TMTE 21 7 0.19 740 0.77 5281 004 000 3595 147 021 0.01 99.09 8347
GM-18 OB GM_18 2 TMTE 21 9 0.18 8.12 0.78 52.07 0.04 000 36.69 1.63 024 0.00 100.08 83.54
GM-18 OB GM 18 2 TMTE 21 11  0.19 820 0.76 52.04 0.03 000 3686 166 024 0.01 100.25 83.68
GM-18 OB GM 18 2 TMTE 21 12 0.19 7.89 083 5243 0.04 000 36.61 149 023 0.02 99.99 83.79
GM-18 OB GM 18 2 TMTE 21 13 0.18 797 081 52.01 0.04 000 3670 153 021 0.00 99.62 83.50
GM-18 OB GM_18 3 TMTE 22 1 0.05 8.09 074 52,18 0.03 000 3676 134 021 0.00 99.63 83.71
GM-18 OB GM_18 3 TMTE 22 2 0.08 8.17 0.78 5232 0.03 0.00 37.05 135 023 001 10026 84.13
GM-18 OB GM_18 3 TMTE 22 3 0.10 7.86 0.80 5271 0.03 0.00 36.63 138 023 0.00 100.01 84.05
GM-18 OB GM_18 3 TMTE 22 4 0.05 796 0.81 5295 0.06 000 36.86 133 024 0.00 100.53 84.50
GM-18 OB GM_18 3 TMTE 22 5 0.08 8.04 0.82 5228 004 000 3685 1.38 022 0.01 99.89 83.90
GM-18 OB GM_18 3 TMTE 22 6 0.15 737 0.84 5325 004 000 3628 129 021 0.01 99.68 84.20
GM-18 OB GM_18 3 TMTE 22 7 0.07 7.82 0.84 5320 005 000 3673 134 022 0.01 100.58 84.60
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 3 TMTE 23 1 006 817 076 5200 0.3 0.00 3668 144 021 002 99.57 83.47
GM-18 OB GM 18 3 TMTE 23 2 007 808 078 51.84 006 000 3658 138 021 000 9928 83.23
GM-18 OB GM 18 3 TMTE 23 3 009 819 081 51.86 001 0.00 3684 146 022 000 99.66 83.51
GM-18 OB GM 18 3 TMTE 23 4  0.08 820 080 5205 0.05 0.00 3678 148 022 001 99.95 83.61
GM-18 OB GM 18 3 TMTE 23 5 0.09 838 077 51.65 0.07 0.00 3689 144 022 002 99.78 83.37
GM-18 OB GM 18 3 TMTE 23 6 0.09 813 070 52.06 0.04 000 3678 144 021 001 99.69 83.63
GM-18 OB GM 18 3 TMTE 23 7 0.08 828 079 51.76 0.4 0.00 3675 151 022 000 99.72 83.32
GM-18 OB GM 18 3 TMTE 23 8 007 805 079 52.14 0.03 0.00 3680 139 021 001 99.63 83.71
GM-18 OB GM 18 3 TMTE 23 9 008 811 072 5235 0.04 000 3678 142 023 001 100.01 83.89
GM-18 OB GM 18 3 TMTE 23 10 0.08 8.09 078 52.15 0.04 0.00 3684 144 021 002 9985 83.76
GM-18 OB GM 18 3 TMTE 23 11  0.09 8.07 081 5230 0.02 0.00 3670 146 023 000 99.97 83.76
GM-18 OB GM 18 3 TMTE 23 12 007 822 081 5195 001 0.00 3677 145 021 001 99.77 83.51
GM-18 OB GM 18 3 TMTE 23 13 0.05 824 079 5191 0.3 0.00 3695 140 021 001 99.80 83.67
GM-18 OB GM 18 3 TMTE 23 14 0.07 815 078 5193 0.06 0.00 36.66 152 023 001 99.63 83.39
GM-18 OB GM 18 3 TMTE 23 15 006 816 087 5207 0.04 000 3671 148 023 001 99.88 83.56
GM-18 OB GM 18 3 TMTE 23 16 0.09 811 077 5201 0.06 0.00 3682 141 023 002 99.71 83.62
GM-18 OB GM 18 3 TMTE 23 17 008 817 078 52.11 0.04 000 3684 137 021 002 99.86 83.73
GM-18 OB GM 18 3 TMTE 24 1  0.12 825 076 5225 0.2 0.00 37.19 130 024 000 10042 84.20
GM-18 OB GM 18 3 TMTE 24 2 0.12 830 081 51.76 0.04 0.00 3724 131 022 0.0l 100.00 83.81
GM-18 OB GM 18 3 TMTE 24 3  0.13 830 079 51.58 0.4 0.00 3705 131 021 001 99.68 83.46
GM-18 OB GM 18 3 TMTE 24 4  0.11 824 078 51.84 0.04 0.00 3707 134 022 001 9986 83.71
GM-18 OB GM 18 3 TMTE 24 5 0.10 797 079 5239 0.3 0.00 3696 129 021 002 99.93 84.11
GM-18 OB GM 18 3 TMTE 24 6 0.14 7.61 080 5328 0.02 0.00 3667 130 020 0.00 10028 84.61
GM-18 OB GM 18 3 TMTE 24 7  0.12 7.66 079 5321 0.3 0.00 3664 130 022 000 10021 84.52
GM-18 OB GM 18 3 TMTE 24 8  0.14 771 076 5274 0.05 0.00 3655 128 024 000 99.71 84.00
GM-18 OB GM 18 3 TMTE 24 9  0.10 798 076 5245 0.5 0.00 3680 129 023 001 99.88 84.00
GM-18 OB GM 18 3 TMTE 24 10 0.14 798 079 5253 0.04 0.00 37.12 129 020 0.02 10031 84.39
GM-18 OB GM 18 3 TMTE 24 11  0.08 7.54 077 5342 0.03 0.00 3647 123 023 0.00 100.03 84.55
GM-18 OB GM 18 3 TMTE 24 12 0.12 7.54 080 5338 0.3 0.00 3664 123 021 000 100.18 84.67
GM-18 OB GM 18 3 TMTE 24 13 0.11 751 080 53.13 0.06 0.00 3629 126 023 002 99.65 84.10
GM-18 OB GM 18 3 TMTE 24 14 0.09 7.80 0.76 5255 0.05 0.0 3650 130 023 001 99.52 83.79
GM-18 OB GM 18 3 TMTE 24 15 007 811 077 5233 0.03 0.00 3696 129 022 0.00 100.00 84.05
GM-18 OB GM 18 3 TMTE 24 16 0.10 8.07 076 5228 0.05 0.00 3696 128 023 000 99.93 84.01
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 3 TMTE 24 17 0.07 822 077 5209 0.04 0.00 3695 135 023 001 99.93 83.82
GM-18 OB GM 18 3 TMTE 24 18 0.12 807 075 5238 0.05 000 3709 126 021 0.00 100.14 84.23
GM-18 OB GM 18 3 TMTE 24 19 0.11 778 0.78 52.68 0.00 0.00 36.66 125 021 000 99.74 84.07
GM-18 OB GM 18 3 TMTE 24 20 0.14 8.00 081 5233 0.04 0.00 3693 128 022 000 100.04 84.02
GM-18 OB GM 18 3 TMTE 24 21 0.12 834 077 5200 0.05 000 3735 134 022 001 10044 84.14
GM-18 OB GM 18 3 TMTE 24 22 0.12 773 081 5301 004 000 3673 129 021 0.00 100.18 84.43
GM-18 OB GM 18 3 TMTE 251  0.09 824 079 5200 0.02 000 37.16 135 021 0.02 100.06 83.95
GM-18 OB GM 18 3 TMTE 25 2  0.09 837 075 5186 0.03 000 3727 132 022 002 100.13 83.93
GM-18 OB GM 18 3 TMTE 253 007 830 076 5208 0.07 000 37.17 132 024 001 10026 84.04
GM-18 OB GM 18 3 TMTE 25 4  0.08 840 073 5226 0.05 0.00 3733 135 022 001 100.68 84.35
GM-18 OB GM 18 3 TMTE 25 5 0.11 837 078 52.18 0.4 0.00 3742 136 021 0.00 100.67 84.37
GM-18 OB GM 18 3 TMTE 25 6  0.08 840 077 51.83 0.3 0.00 3728 133 0.19 001 100.10 83.92
GM-18 OB GM 18 3 TMTE 25 7 005 829 077 52.16 0.04 000 37.09 137 022 001 100.18 84.03
GM-18 OB GM 18 3 TMTE 25 8 008 818 079 5233 0.02 0.00 3702 134 022 000 10024 84.11
GM-18 OB GM 18 3 TMTE 259 008 830 079 51.87 0.3 0.00 3701 134 022 002 99.85 83.68
GM-18 OB GM 18 3 TMTE 25 10 0.09 830 077 5198 0.1 0.00 3729 133 022 002 100.16 84.06
GM-18 OB GM 18 3 TMTE 25 11 0.10 837 078 51.85 0.05 0.0 3733 131 022 0.00 10023 83.99
GM-18 OB GM 18 3 TMTE 25 12 008 7.84 079 5291 0.05 0.00 3664 129 022 003 100.05 84.25
GM-18 OB GM 18 3 TMTE 25 13 0.10 7.83 077 53.03 0.01 0.00 3668 136 021 001 10027 84.39
GM-18 OB GM 18 3 TMTE 25 14 0.07 8.00 078 52.67 0.04 000 3694 131 020 001 10026 84.34
GM-18 OB GM 18 3 TMTE 25 15 0.09 7.87 075 5297 0.04 0.00 3679 134 022 001 10031 84.46
GM-18 OB GM 18 3 TMTE 25 16 0.08 7.97 078 5283 0.03 0.00 3683 136 022 000 10038 84.37
GM-18 OB GM 18 3 TMTE 25 17 0.08 7.61 078 5325 0.3 0.00 3654 127 021 001 99.96 84.46
GM-18 OB GM 18 3 TMTE 26 1  0.07 819 079 5197 0.04 0.00 3701 131 021 001 99.83 83.78
GM-18 OB GM 18 3 TMTE 26 2 0.08 7.99 079 5235 0.5 0.00 3678 128 022 000 99.77 83.89
GM-18 OB GM 18 3 TMTE 26 3  0.11 816 080 52.17 0.02 000 3699 128 022 001 100.02 83.93
GM-18 OB GM 18 3 TMTE 26 4  0.09 801 078 5233 0.04 0.00 3683 130 023 000 99.85 83.92
GM-18 OB GM 18 3 TMTE 26 5 0.10 8.05 076 5244 0.03 000 3696 127 020 0.0l 100.08 84.14
GM-18 OB GM 18 3 TMTE 26 6 0.06 8.14 077 5222 0.5 0.00 3693 131 022 001 99.95 83.92
GM-18 OB GM 18 3 TMTE 26 7 0.10 8.04 079 5203 0.04 000 3676 132 021 000 99.56 83.58
GM-18 OB GM 18 3 TMTE 26 8 0.09 818 1.0l 5199 0.3 0.00 3721 128 021 000 10024 84.00
GM-18 OB GM 18 3 TMTE 26 9  0.06 7.96 078 5271 0.6 0.00 3688 125 021 001 10022 8431
GM-18 OB GM 18 3 TMTE 26 10 0.08 7.59 0.86 5291 0.04 000 3642 121 020 0.0l 99.58 84.03

98



Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 3 TMTE 26 11 008 7.85 088 5257 0.02 0.00 3675 127 023 00l 99.89 84.05
GM-18 OB GM 18 3 TMTE 26 12 0.07 8.02 089 5244 0.03 0.00 3690 131 020 0.0l 100.10 84.09
GM-18 OB GM 18 3 TMTE 26 13 0.09 7.85 081 5269 0.04 000 3673 125 021 001 9993 84.14
GM-18 OB GM 18 3 TMTE 26 14 0.08 7.92 077 5235 0.2 0.00 3666 127 022 001 99.57 83.77
GM-18 OB GM 18 3 TMTE 26 15 0.10 8.09 081 5207 0.5 0.00 3703 128 021 002 99.87 83.89
GM-18 OB GM 18 3 TMTE 26 16 0.12 805 076 5221 0.6 0.0 3693 129 022 000 99.85 83.91
GM-18 OB GM 18 3 TMTE 26 17 0.08 7.79 081 5296 0.03 000 3679 123 021 001 100.16 84.44
GM-18 OB GM 18 3 TMTE 26 18 0.09 7.60 0.78 5337 0.3 0.00 3643 131 023 0.00 100.16 84.45
GM-18 OB GM 18 3 TMTE 26 19 0.07 7.96 0.79 5257 0.4 0.00 3678 133 021 001 100.00 84.08
GM-18 OB GM 18 3 TMTE 27 16 0.11 7.82 078 5233 0.04 0.00 3648 131 022 000 99.41 83.57
GM-18 OB GM 18 3 TMTE 27 17 0.08 8.06 077 5196 0.6 0.00 3671 135 023 001 9942 83.46
GM-18 OB GM 18 3 TMTE 27 18 0.09 828 074 51.76 0.01 0.00 3699 135 023 001 99.71 83.57
GM-18 OB GM 18 3 TMTE 27 20 0.08 8.13 077 5243 0.04 0.00 3689 138 022 000 10025 84.07
GM-18 OB GM 18 3 TMTE 28 1  0.15 836 080 5136 0.04 000 37.14 130 023 000 99.62 83.36
GM-18 OB GM 18 3 TMTE 28 2 0.16 816 078 5170 0.07 0.00 3691 135 022 000 99.59 83.43
GM-18 OB GM 18 3 TMTE 28 3  0.16 822 078 51.77 0.2 0.00 3694 134 024 001 99.73 83.52
GM-18 OB GM 18 3 TMTE 28 4  0.16 829 075 5159 0.03 000 37.11 128 023 000 99.72 83.53
GM-18 OB GM 18 3 TMTE 28 5 0.17 836 0.78 5142 0.05 000 3737 132 020 0.02 99.89 83.64
GM-18 OB GM 18 3 TMTE 28 6  0.14 825 076 51.66 0.05 0.0 37.03 126 024 001 99.64 83.52
GM-18 OB GM 18 3 TMTE 28 7 0.17 833 078 51.84 0.05 000 3739 134 021 001 10037 84.04
GM-18 OB GM 18 3 TMTE 28 8  0.13 842 076 51.58 0.03 0.0 3727 133 021 000 100.01 83.69
GM-18 OB GM 18 3 TMTE 28 9  0.16 7.85 0.78 5245 0.01 0.00 36.69 138 022 001 99.80 83.89
GM-18 OB GM 18 3 TMTE 28 10 0.16 821 079 51.80 0.01 0.00 3694 138 024 001 99.75 83.56
GM-18 OB GM 18 3 TMTE 28 11  0.18 820 082 51.53 0.04 0.00 3711 137 021 002 99.64 83.48
GM-18 OB GM 18 3 TMTE 29 1 005 856 076 51.55 0.07 0.00 3727 140 021 0.0l 100.16 83.66
GM-18 OB GM 18 3 TMTE 29 2 0.09 845 079 5130 0.04 0.00 37.04 142 021 001 99.57 83.21
GM-18 OB GM 18 3 TMTE 29 4  0.12 858 080 51.19 0.04 0.00 37.13 146 020 0.03 99.76 83.19
GM-18 OB GM 18 3 TMTE 29 5 0.09 854 077 5120 0.3 0.00 37.15 143 022 000 99.63 83.22
GM-18 OB GM 18 3 TMTE 29 6  0.08 847 077 5142 0.04 000 3698 142 020 0.03 99.63 83.25
GM-18 OB GM 18 3 TMTE 29 7 006 851 078 5172 0.04 0.00 3720 151 022 0.00 10025 83.74
GM-18 OB GM 18 3 TMTE 29 8 008 842 079 5159 0.03 000 37.02 144 021 000 99.87 83.44
GM-18 OB GM 18 3 TMTE 29 9  0.08 854 078 51.50 0.06 0.00 3735 144 020 0.02 10022 83.70
GM-18 OB GM 18 3 TMTE 29 10 0.09 855 078 5133 0.3 0.00 3732 142 021 002 99.95 83.51
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 3 TMTE 29 11 0.06 842 080 51.65 0.5 0.00 37.09 143 020 0.00 99.96 83.57
GM-18 OB GM 18 3 TMTE 29 12 0.10 837 077 5173 0.5 0.0 37.06 147 021 0.0 100.00 83.61
GM-18 OB GM 18 3 TMTE 29 13 0.07 858 075 5141 0.3 0.00 3721 145 022 000 99.95 83.47
GM-18 OB GM 18 3 TMTE 29 14 008 857 0.77 51.17 0.04 000 3728 142 021 0.02 99.76 83.33
GM-18 OB GM 18 3 TMTE 29 15 0.09 868 079 51.15 0.2 0.00 3744 140 021 0.0 100.02 83.47
GM-18 OB GM 18 3 TMTE 29 16 0.08 849 079 5143 0.02 0.00 3707 145 021 001 99.82 83.35
GM-18 OB GM 18 3 TMTE 29 17 0.10 842 077 5196 0.3 0.00 37.09 149 022 0.02 100.33 83.85
GM-18 OB GM 18 3 TMTE 29 18 0.09 859 075 5136 0.6 0.00 3720 144 022 002 99.94 83.42
GM-18 OB GM 18 3 TMTE 29 19 0.09 860 075 51.17 0.05 000 37.18 152 019 0.0l 99.81 83.23
GM-18 OB GM 18 3 TMTE 29 20 0.09 816 078 52.08 0.04 0.00 3680 160 0.19 000 99.93 83.67
GM-18 OB GM 18 3 TMTE 29 21 0.08 812 075 5191 0.2 0.00 3656 164 0.17 001 99.50 83.27
GM-18 OB GM 18 3 TMTE 29 22 0.09 738 0.74 5342 0.04 000 3596 1.58 0.18 0.0 99.64 84.03
GM-18 OB GM 18 3 TMTE 29 23 0.10 833 080 51.80 0.4 0.00 3699 157 021 001 100.05 83.60
GM-18 OB GM 18 3 TMTE 29 24 0.10 7.58 0.81 53.03 0.5 0.00 3627 153 019 001 99.80 83.99
GM-18 OB GM 18 3 TMTE 30 1 0.13 806 079 5235 0.02 0.00 3687 153 020 000 100.13 83.98
GM-18 OB GM 18 3 TMTE 30 2 0.11 818 080 5244 0.05 0.00 3692 158 021 0.0l 100.61 84.11
GM-18 OB GM 18 3 TMTE 30 3  0.16 821 078 5226 0.03 0.00 37.06 155 0.17 001 100.51 84.09
GM-18 OB GM 18 3 TMTE 30 4  0.13 811 083 5227 0.02 0.00 3683 163 019 001 10025 83.86
GM-18 OB GM 18 3 TMTE 30 5 0.13 729 069 5405 0.05 0.00 3598 172 0.6 0.0 10035 84.61
GM-18 OB GM 18 3 TMTE 30 6 0.11 801 075 5222 0.04 0.00 3658 167 0.17 002 99.75 83.57
GM-18 OB GM 18 3 TMTE 30 7 0.09 8.04 075 5258 0.03 0.00 3670 155 021 0.00 10024 84.01
GM-18 OB GM 18 3 TMTE 30 8 0.13 773 082 5292 0.04 0.00 3656 146 020 0.00 100.09 84.18
GM-18 OB GM 18 3 TMTE 30 9  0.12 801 080 5277 0.02 0.00 3698 145 0.8 001 100.57 84.46
GM-18 OB GM 18 3 TMTE 30 10 0.14 735 077 53.19 0.3 0.00 36.15 133 019 001 99.41 84.01
GM-18 OB GM 18 3 TMTE 30 11  0.14 799 080 5271 0.2 0.00 3696 144 021 000 100.51 84.39
GM-18 OB GM 18 3 TMTE 30 12 0.13 810 081 5219 0.4 0.00 3700 143 020 0.0 100.09 83.96
GM-18 OB GM 18 3 TMTE 30 13 0.12 800 080 5242 0.3 0.00 3683 141 022 001 100.08 84.00
GM-18 OB GM 18 3 TMTE 30 14 0.14 7.88 0.80 5248 0.03 0.00 3682 138 0.9 001 99.93 84.04
GM-18 OB GM 18 3 TMTE 30 15 0.14 817 076 52.18 0.04 0.00 37.11 143 021 001 10024 84.06
GM-18 OB GM 18 3 TMTE 30 16 0.13 819 081 5231 0.3 0.00 3711 146 0.9 0.00 10048 84.19
GM-18 OB GM 18 3 TMTE 30 17 0.14 820 0.77 52.13 0.06 0.00 3702 151 020 0.0 10028 83.93
GM-18 OB GM 18 3 TMTE 30 18 0.10 8.09 078 52.19 0.01 0.0 3675 151 019 000 99.86 83.71
GM-18 OB GM 18 3 TMTE 31 1 0.1 819 096 51.82 0.03 000 3701 141 020 0.00 99.95 83.64
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-18 OB GM 18 3 TMTE 31 2 0.09 833 075 51.83 0.04 000 37.13 135 022 001 99.98 83.76
GM-18 OB GM 18 3 TMTE 31 3  0.11 836 073 5226 0.03 000 3721 143 023 000 100.62 84.24
GM-18 OB GM 18 3 TMTE 31 4 0.10 828 074 5184 0.03 0.00 3696 140 020 0.0 99.88 83.61
GM-18 OB GM 18 3 TMTE 31 5 009 812 077 5241 005 000 3707 140 0.9 0.02 10034 84.23
GM-18 OB GM 18 3 TMTE 31 6 0.08 822 077 5227 0.04 0.00 3694 137 022 002 10021 83.97
GM-18 OB GM 18 3 TMTE 31 7 0.09 819 078 5248 0.5 0.00 3697 143 023 001 100.54 84.19
GM-18 OB GM 18 3 TMTE 31 8 0.11 832 076 5219 0.03 000 3724 138 021 000 100.52 84.20
GM-18 OB GM 18 3 TMTE 31 9  0.12 800 079 5273 0.5 0.00 3694 136 022 000 10047 84.40
GM-18 OB GM 18 3 TMTE 31 10 0.11 794 073 5277 0.05 0.00 3682 139 021 000 10027 8431
GM-18 OB GM 18 3 TMTE 31 11  0.08 824 077 5249 0.04 0.00 3721 143 021 0.00 100.66 84.44
GM-18 OB GM 18 3 TMTE 31 12 0.11 827 075 5220 0.3 0.0 3705 145 021 001 10035 84.02
GM-18 OB GM 18 3 TMTE 31 13 0.12 823 083 5218 0.02 0.00 3709 150 020 0.0l 10044 84.05
GM-18 OB GM 18 3 TMTE 321 0.0 814 079 5219 0.3 0.00 3690 136 023 0.00 100.00 83.86
GM-18 OB GM 18 3 TMTE 322 007 783 077 5277 0.06 000 3654 137 023 000 9991 84.03
GM-18 OB GM 18 3 TMTE 32 3 003 804 078 5229 0.04 000 3669 138 022 001 99.70 83.74
GM-18 OB GM 18 3 TMTE 32 4 006 8.06 078 5206 0.06 0.00 3654 142 022 000 99.49 83.39
GM-18 OB GM 18 3 TMTE 325 007 795 079 5217 0.04 0.00 3657 136 020 0.00 99.41 83.51
GM-18 OB GM 18 3 TMTE 32 6 0.09 810 078 5230 0.2 0.00 3692 136 022 000 99.99 83.98
GM-18 OB GM 18 3 TMTE 32 7 008 818 079 5203 0.05 000 3702 134 022 002 99.94 83.84
GM-18 OB GM 18 3 TMTE 32 8 0.10 8.08 077 5202 0.04 000 3687 131 024 002 99.67 83.68
GM-18 OB GM 18 3 TMTE 329 004 797 080 5275 0.05 000 3669 136 024 000 10020 84.15
GM-18 OB GM 18 3 TMTE 335 019 811 082 5204 006 000 3719 126 023 001 100.16 84.03
GM-01 oC GM-01 Tmte 102 0.19 6588 070 5441 002 000 3440 261 026 000 99.79 83.36
GM-01 oC GM-01 Tmte 103 0.07 721 070 5416 002 000 3450 267 024 000 9998 83.23
GM-01 oC GM-01 Tmte 104 006 7.08 070 5407 006 000 3434 265 027 000 99.53 83.00
GM-01 oC GM-01 Tmte 105 005 728 069 5412 003 000 3459 263 026 000 100.05 83.29
GM-01 oC GM-01 Tmte 106 0.06 694 072 5446 003 000 3413 277 023 000 99.67 83.14
GM-01 oC GM-01 Tmte 107 008 674 068 5493 004 000 3403 271 025 000 99.75 83.46
GM-01 oC GM-01 Tmte 108 0.07 7.14 068 5431 004 000 3446 273 025 0.0 100.04 83.33
GM-01 oC GM-01 Tmte 110 0.10 7.03 073 5423 004 000 3435 262 027 000 99.72 83.14
GM-01 oC GM-01 Tmte 111 008 7.15 069 5424 005 000 3457 255 024 000 100.01 83.38
GM-01 oC GM-01 Tmte 113 0.11 720 070 5405 004 000 3457 265 027 000 9992 83.20
GM-01 oC GM-01 Tmte 114 006 7.12 072 5462 002 000 3460 261 024 000 10045 83.75
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-01 oC GM-01 Tmte 115 0.04 7.06 069 5452 002 000 3429 274 022 000 100.03 83.35
GM-01 oC GM-01 Tmte 116 005 726 071 5429 006 000 3472 265 024 000 10033 83.57
GM-01 oC GM-01 Tmte 117 0.13 7.19 070 5400 0.04 000 3458 267 025 000 9995 83.18
GM-01 oC GM-01 Tmte 118 0.14 6585 073 5437 003 000 3410 270 025 000 99.58 83.02
GM-01 oC GM-01 Tmte 119 0.16 697 072 5428 003 000 3443 261 026 000 99.77 8327
GM-01 oC GM-01 Tmte 120 0.14 7.06 070 5436 004 000 3464 262 025 000 100.12 83.55
GM-01 oC GM-01 Tmte 121 0.11 724 068 5383 004 000 3448 272 024 000 99.69 82.92
GM-01 oC GM-01 Tmte 122 0.13 686 070 5450 004 000 3430 262 023 000 99.69 83.34
GM-01 oC GM-01 Tmte 123 0.16 728 070 53.59 005 000 3465 267 024 000 99.68 82.87
GM-01 oC GM-01 Tmte 125 0.12 669 068 5516 003 000 3411 275 022 000 100.14 83.74
GM-01 oC GM-01 Tmte 126 0.16 7.12 068 5421 002 000 3451 276 026 000 100.15 83.29
GM-01 oC GM-01 Tmte 127 0.10 694 072 5444 003 000 3420 274 026 000 99.79 83.19
GM-01 oC GM-01 Tmte 128 0.12 6.68 067 5506 003 000 3411 265 025 000 9991 83.65
GM-01 oC GM-01 Tmte 129 0.08 723 067 5420 005 000 3444 281 026 000 100.12 83.21
GM-01 oC GM-01 Tmte 130 0.10 7.00 072 5445 004 000 3428 276 024 000 100.02 83.28
GM-01 oC GM-01 Tmte 131 0.08 729 071 5405 003 000 3470 262 024 000 100.15 83.34
GM-01 oC GM-01 Tmte 132 009 7.18 070 5394 006 000 3436 277 022 000 99.71 82.90
GM-01 oC GM-01 Tmte 133 0.16 7.12 071 5403 003 000 3455 268 024 000 99.8% 83.17
GM-01 oC GM-01 Tmte 134 0.16 724 070 5390 004 000 3468 266 024 000 100.08 83.19
GM-01 oC GM-01 Tmte 135 0.17 7.07 069 5438 002 000 3460 269 024 000 10025 83.53
GM-01 oC GM-01 Tmte 136 0.12 722 070 5400 002 000 3449 279 027 000 99.94 83.09
GM-01 oC GM-01 Tmte 137 0.09 728 074 5367 003 000 3441 269 028 000 99.64 82.71
GM-01 oC GM-01 Tmte 138 008 723 070 53.88 005 000 3459 256 026 000 99.71 83.07
GM-01 oC GM-01 Tmte 139 0.12 7.12 072 5408 005 000 3441 268 026 000 99.87 83.08
GM-01 oC GM-01 Tmte 140 0.10 7.15 070 5414 003 000 3436 282 025 000 9995 83.08
GM-01 oC GM-01 Tmte 141 0.10 7.10 0.67 5438 004 000 3439 274 027 0.0 10005 83.33
GM-01 oC GM-01 Tmte 142 0.17 7.3 070 53.89 0.02 000 3450 269 025 000 99.73 82.99
GM-01 oC GM-01 Tmte 143 0.19 728 070 53.57 002 000 3470 271 024 000 99.73 82.90
GM-01 oC GM-01 Tmte 144 0.17 724 073 5380 002 000 3463 269 026 000 9995 83.05
GM-01 oC GM-01 Tmte 145 0.11 7.14 072 5422 003 000 3442 277 027 000 100.04 83.21
GM-01 oC GM-01 Tmte 146 009 7.19 068 5418 003 000 3451 271 025 000 100.05 83.26
GM-01 oC GM-01 Tmte 147 0.10 7.18 0.69 5400 004 000 3435 276 024 000 99.82 82.94
GM-01 oC GM-01 Tmte 148 0.10 720 072 5402 001 000 3452 269 026 000 99.88 83.13
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-01 oC GM-01 Tmte 149 0.11 7.15 070 53.84 003 000 3450 261 023 000 99.54 8295
GM-01 oC GM-01 Tmte 150 0.11 7.09 071 5398 002 000 3438 273 020 000 99.65 8295
GM-01 oC GM-01 Tmte 151 0.15 6588 074 5441 003 000 3436 259 024 000 99.75 83.32
GM-01 oC GM-01 Tmte 152 0.09 7.18 070 5454 003 000 3467 269 025 000 10053 83.74
GM-01 oC GM-01 Tmte 153 0.10 694 072 5506 002 000 3448 270 027 0.00 100.65 84.03
GM-01 oC GM-01 Tmte 154 0.11 723 072 5422 004 000 3469 272 026 000 10031 83.48
GM-01 oC GM-01 Tmte 155 0.08 721 070 5411 004 000 3451 270 026 000 9992 83.20
GM-01 oC GM-01 Tmte 161 0.14 698 071 5428 002 000 3439 266 025 000 99.80 83.24
GM-01 oC GM-01 Tmte 173 0.15 7.19 071 5381 005 000 3453 267 027 000 99.76 82.96
GM-01 oC GM-01 Tmte 174 005 675 069 5494 001 000 3405 265 024 000 99.75 83.49
GM-01 oC GM-01 Tmte 175 0.16 7.17 069 5404 004 000 3463 271 026 000 100.01 83.25
GM-01 oC GM-01 Tmte 179 0.11 722 067 5410 004 000 3470 262 026 000 100.00 83.38
GM-01 oC GM-01 Tmte 181 0.18 6.62 068 5490 001 000 3419 253 024 000 99.73 83.59
GM-01 oC GM-01 Tmte 182 0.14 7.07 070 5393 002 000 3445 260 025 000 99.56 82.98
GM-01 oC GM-01 Tmte 184 020 7.14 070 5398 0.02 000 3465 267 024 000 99.99 8322
GM-01 oC GM-01 Tmte 185 0.15 6.87 073 5443 005 000 3433 265 023 000 99.76 83.31
GM-01 oC GM-01 Tmte 186 0.17 7.12 064 5388 006 000 3453 262 025 000 99.62 83.01
GM-01 oC GM-01 Tmte 187 0.18 733 069 5350 002 000 3472 265 027 000 99.78 82.86
GM-01 oC GM-01 Tmte 188 006 7.17 069 5438 002 000 3421 292 024 000 10021 83.15
GM-01 oC GM-01 Tmte 189 0.09 727 070 5393 003 000 3443 281 023 000 9990 8296
GM-01 oC GM-01 Tmte 190 0.06 723 071 5389 001 000 3452 258 027 000 99.65 83.01
GM-01 oC GM-01 Tmte 191 008 7.17 069 5424 005 000 3441 274 026 000 100.08 83.22
GM-01 oC GM-01 Tmte 192 0.07 734 072 5375 004 000 3460 265 025 000 99.79 8297
GM-01 oC GM-01 Tmte 193 0.10 7.19 065 5416 004 000 3457 268 024 000 9994 8331
GM-01 oC GM-01 Tmte 194 0.07 720 071 5403 004 000 3445 266 027 000 99.83 83.07
GM-01 oC GM-01 Tmte 195 0.07 722 066 5413 004 000 3448 271 026 000 99.8% 83.19
GM-01 oC GM-01 Tmte 196 0.07 6.88 071 5458 004 000 3415 265 026 000 9961 83.26
GM-01 oC GM-01 Tmte 197 008 736 070 5394 002 000 3477 261 025 000 100.07 83.31
GM-01 oC GM-01 Tmte 198 008 7.17 068 5426 002 000 3446 270 026 000 100.08 83.29
GM-01 oC GM-01 Tmte 199 0.06 721 072 5400 005 000 3432 277 027 000 99.77 82.92
GM-01 oC GM-01 Tmte 200 0.10 720 071 5392 005 000 3440 279 025 000 99.75 82.92
GM-07a oL GM 07a 1 TMTE 1 1 009 874 073 5066 005 000 3692 172 021 000 9936 82.50
GM-07a oL GM 07a 1 TMTE 12 0.4 869 077 5044 005 000 3676 1.68 022 001 99.10 82.15
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 1 TMTE 13 0.0 9.02 0.73 5057 0.03 000 3732 175 024 001 9998 82.82
GM-07a oL GM 07a 1 TMTE 14 011 875 077 5094 003 000 37.00 1.66 024 002 99.84 82.84
GM-07a oL GM 07a 1 TMTE 1 5 012 883 080 5071 0.02 000 3715 172 024 000 99.87 82.79
GM-07a OL GM 07a 1 TMTE 1 6 0.10 895 0.77 50.85 0.03 000 3744 177 021 0.02 10042 83.20
GM-07a oL GM 07a 1 TMTE 1 7 011 8638 077 5100 006 000 37.04 171 023 001 99.87 82.94
GM-07a OL GM 07a 1 TMTE 1 9 009 863 078 5105 004 000 3687 1.69 024 0.00 99.68 82.81
GM-07a oL GM 07a 1 TMTE 1 13 0.3 882 078 5052 0.04 000 3699 1.69 023 0.01 99.54 8245
GM-07a oL GM 07a 1 TMTE 1 15 0.16 868 0.78 5106 0.06 0.00 37.18 1.67 023 0.00 100.14 83.13
GM-07a oL GM 07a 1 TMTE 1 16 0.15 877 077 50.67 0.02 000 3712 170 023 0.00 99.68 82.72
GM-07a oL GM 07a 1 TMTE 1 17 0.19 880 0.78 50.69 001 000 37.17 174 023 0.01 99.93 82.78
GM-07a oL GM 07a 1 TMTE 1 18 0.5 872 079 5100 005 000 3718 1.72 022 0.01 100.09 83.08
GM-07a oL GM 07a 1 TMTE 1 19 0.2 869 071 5105 003 000 3707 1.69 022 0.00 99.84 83.00
GM-07a oL GM 07a 1 TMTE 121 0.2 870 0.76 50.88 0.01 000 37.00 1.73 023 0.01 99.71 82.78
GM-07a oL GM 07a 1 TMTE 123 0.11 894 084 50.65 003 000 3714 179 025 0.01 100.08 82.72
GM-07a oL GM 07a 1 TMTE 124 009 879 077 5097 006 000 3719 170 024 0.01 100.09 83.06
GM-07a oL GM 07a 1 TMTE 125 0.11 873 077 50.64 004 000 3690 172 022 001 9939 82.47
GM-07a oL GM 07a 1 TMTE 2 1 0.0 883 0.81 5048 0.05 000 3718 171 021 001 99.67 82.60
GM-07a oL GM 07a 1 TMTE 22 0.14 885 075 50.84 003 000 3721 172 025 0.01 100.09 82.95
GM-07a OL GM 07a 1 TMTE 23 0.0 870 078 50.86 003 000 37.04 172 024 0.02 99.71 8281
GM-07a oL GM 07a 1 TMTE 24 013 874 079 5086 005 000 37.08 170 023 0.0 99.83 82.85
GM-07a OL GM 07a 1 TMTE 25 0.10 883 0.79 5067 0.07 000 3719 173 023 0.00 99.81 82.79
GM-07a OL GM 07a 1 TMTE 2 6 006 878 0.80 5094 002 000 3711 173 024 0.01 9990 82.95
GM-07a oL GM 07a 1 TMTE 2.7 008 898 0.82 5045 0.03 000 3721 176 023 001 99.87 82.60
GM-07a oL GM 07a 1 TMTE 2.8 005 898 0.83 51.03 004 000 3745 170 022 0.00 100.58 83.36
GM-07a OL GM 07a 1 TMTE 29 006 892 0.80 5033 005 000 37.09 1.69 023 001 9944 8238
GM-07a OL GM 07a 1 TMTE 2 10 0.08 876 0.73 50.73 0.07 000 37.05 172 024 001 99.56 82.70
GM-07a oL GM 07a 1 TMTE 2 11  0.13 880 126 5036 004 000 3717 178 023 0.01 100.09 82.49
GM-07a oL GM 07a 1 TMTE 3 1 009 901 074 5022 003 000 3696 201 022 0.02 9958 82.15
GM-07a OL GM 07a 1 TMTE 32 0.0 892 073 5057 004 000 3693 190 024 0.00 99.75 82.44
GM-07a OL GM 07a 1 TMTE 33 008 895 079 5053 004 000 3694 190 023 001 99.78 82.41
GM-07a oL GM 07a 1 TMTE 34 0.2 895 0.86 5043 003 000 37.07 196 023 001 9992 8245
GM-07a OL GM 07a 1 TMTE 35 011 900 074 5070 0.04 000 3721 197 020 001 10026 82.83
GM-07a oL GM 07a 1 TMTE 3 6 010 9.1 078 5051 0.03 000 3733 194 023 001 10033 82.78
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-07a OL GM 07a 1 TMTE 3 8 0.09 9.01 074 50.61 002 000 37.14 1.84 023 0.00 100.04 82.69
GM-07a OL GM 07a 1 TMTE 3 9 0.10 890 0.75 50.75 0.05 0.00 3699 193 023 0.01 9998 82.66
GM-07a OL GM 07a 1 TMTE 3 10 0.11 9.04 0.74 5042 0.03 0.00 3691 2.04 022 001 99.87 82.28
GM-07a OL GM 07a_ 1 TMTE 3 11  0.10 9.05 0.81 5034 0.05 0.00 3694 205 025 0.00 99.94 82.24
GM-07a OL GM 07a 1 TMTE 3 12 0.11 862 0.74 51.00 0.02 0.00 36.62 195 022 0.00 99.58 82.51
GM-07a OL GM 07a 1 TMTE 3 13 0.10 862 0.78 5142 0.03 0.00 36.89 183 0.25 0.00 10025 83.17
GM-07a OL GM 07a 1 TMTE 4 3 0.13 873 0.75 50.84 004 000 3692 1.72 024 0.01 99.73 82.66
GM-07a OL GM 07a 1 TMTE 4 5 0.13 888 0.78 5046 006 000 3721 1.71 023 0.00 99.70 82.62
GM-07a OL GM 07a 1 TMTE 4 6 0.09 896 0.77 5096 0.03 000 3744 1.69 022 0.01 10045 83.29
GM-07a OL GM 07a 1 TMTE 4 7 0.11 888 0.75 50.70 0.02 0.00 37.18 1.74 022 0.00 99.89 82.80
GM-07a OL GM 07a 1 TMTE 4 8 0.17 852 0.79 5031 005 000 3639 1.64 022 0.05 9840 81.66
GM-07a OL GM 07a 1 TMTE 4 9 0.11 891 0.88 50.85 0.04 000 3733 1.77 024 0.01 10039 83.08
GM-07a OL GM 07a_ 1 TMTE 4 10 0.10 857 0.79 5134 0.04 0.00 3693 166 021 001 9997 83.12
GM-07a OL GM 07a_ 1 TMTE 4 11  0.13 860 0.77 5148 0.04 0.00 37.07 173 0.23 0.01 100.34 83.39
GM-07a OL GM 07a 1 TMTE 4 12 0.14 874 0.78 5123 0.04 0.00 37.19 177 0.22 0.01 10043 83.30
GM-07a OL GM 07a_ 1 TMTE 4 13 0.14 877 0.73 51.16 0.05 0.00 3726 171 0.23 0.01 100.33 83.30
GM-07a OL GM 07a 1 TMTE 4 14 0.13 887 0.78 51.13 0.04 0.00 37.34 177 0.22 0.01 100.59 83.35
GM-07a OL GM 07a_ 1 TMTE 4 15 0.11 887 0.87 5047 0.03 0.00 3694 191 0.23 0.01 99.80 82.36
GM-07a OL GM 07a_ 1 TMTE 4 16 0.10 879 0.75 5121 0.04 0.00 3720 176 0.25 0.01 10041 83.28
GM-07a OL GM 07a_ 1 TMTE 4 17 0.11 879 0.81 4995 0.03 0.00 36.66 186 023 0.02 98.74 81.61
GM-07a OL GM 07a 1 TMTE 4 18 0.08 881 0.76 5089 0.02 0.00 37.11 180 0.24 0.02 99.94 82.90
GM-07a OL GM 07a 1 TMTE 4 19 0.15 890 0.78 5049 0.04 0.00 3735 171 0.22 0.01 9993 82.79
GM-07a OL GM 07a 1 TMTE 5 2 0.12 878 0.76 51.13 005 0.00 36,50 234 022 0.01 10024 82.51
GM-07a OL GM 07a 1 TMTE 5 3 0.09 876 0.76 5136 0.04 0.00 36,51 236 021 001 10049 82.73
GM-07a OL GM 07a 1 TMTE 5 4 0.07 890 0.78 51.04 0.02 0.00 36.52 244 022 0.00 10037 8245
GM-07a OL GM 07a 1 TMTE 5 5 0.11 895 0.80 51.06 004 000 3674 238 023 0.00 100.72 82.69
GM-07a OL GM 07a 1 TMTE 5 6 0.10 879 0.87 5145 0.03 000 36.69 237 022 0.00 10091 82.99
GM-07a OL GM 07a 1 TMTE 5 7 0.11 875 0.77 51.11 0.06 0.00 36,50 236 022 0.00 10021 82.49
GM-07a OL GM 07a 1 TMTE 5 8 0.09 888 0.82 51.11 004 000 3676 232 021 0.01 100.59 82.75
GM-07a OL GM 07a 1 TMTE 5 9 0.09 880 0.74 5145 005 000 36.64 233 023 0.01 100.68 82.94
GM-07a OL GM 07a_ 1 TMTE 5 10 0.08 868 0.73 5144 0.04 0.00 3628 242 0.21 0.01 10025 82.57
GM-07a OL GM 07a_ 1 TMTE 5 11  0.10 887 0.76 5122 0.03 0.00 36.72 235 020 0.01 100.60 82.81
GM-07a OL GM 07a_ 1 TMTE 5 12 0.10 882 0.75 51.16 0.05 0.00 36.34 245 0.22 0.02 10034 82.38
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 1 TMTE 5 13 008 873 0.78 5157 006 000 3630 246 022 0.03 100.66 82.70
GM-07a oL GM 07a 1 TMTE 5 14 0.09 884 079 5132 003 000 3651 243 023 0.00 100.67 82.69
GM-07a oL GM 07a 1 TMTE 515 0.1 872 079 5118 006 000 3634 244 021 001 10024 82.39
GM-07a OL GM 07a 1 TMTE 5 16 0.09 889 0.77 5100 005 000 3648 245 024 001 10031 82.37
GM-07a OL GM 07a 1 TMTE 5 17 0.08 888 0.78 5150 0.04 000 3674 236 020 0.2 100.93 83.09
GM-07a oL GM 07a 1 TMTE 6 2 0.14 843 077 52.03 005 000 3670 2.03 022 0.02 100.67 83.53
GM-07a oL GM 07a 1 TMTE 6 3  0.13 854 074 5144 004 000 3666 203 022 0.02 100.17 82.95
GM-07a oL GM 07a 1 TMTE 6 4  0.13 844 078 51.77 0.03 000 3659 205 023 000 10034 83.18
GM-07a OL GM 07a 1 TMTE 6 5 0.18 855 0.75 50.75 0.05 0.00 3649 204 022 000 9930 82.16
GM-07a OL GM 07a 1 TMTE 6 6 0.16 853 0.80 5170 0.03 000 3672 201 023 001 10055 83.24
GM-07a OL GM 07a 1 TMTE 6 7 0.2 793 0.76 52.78 0.6 0.00 36.08 2.04 020 001 10034 83.57
GM-07a oL GM 07a 1 TMTE 6 8 0.14 7.80 0.75 53.04 0.05 000 3607 198 021 001 10038 83.80
GM-07a OL GM 07a 1 TMTE 6 9  0.12 7.70 0.78 53.53 0.03 0.00 3611 195 020 0.00 100.79 84.28
GM-07a oL GM 07a 1 TMTE 6 10 0.12 735 081 5374 0.02 000 3581 1.88 0.9 0.02 10026 84.17
GM-07a oL GM 07a 1 TMTE 6 12 0.10 7.63 0.84 5348 003 000 3628 1.65 022 0.00 100.55 84.41
GM-07a OL GM 07a 1 TMTE 6 13 0.10 7.67 0.82 5336 0.03 000 3633 1.66 024 001 10041 84.34
GM-07a OL GM 07a 1 TMTE 6 14 0.09 7.80 0.76 5322 0.03 000 3637 1.66 023 001 10045 84.26
GM-07a oL GM 07a 1 TMTE 6 15 0.10 797 0.78 5249 0.03 000 3637 174 022 001 99.99 83.60
GM-07a oL GM 07a 1 TMTE 7.1 009 891 0.75 51.04 004 000 37.06 199 023 001 10045 82.99
GM-07a OL GM 07a 1 TMTE 7.2 007 895 079 5102 004 000 37.00 202 024 0.01 10043 8291
GM-07a OL GM 07a 1 TMTE 73 006 835 081 5200 002 000 3666 179 023 001 100.18 83.46
GM-07a OL GM 07a 1 TMTE 74 008 847 083 51.63 005 000 3670 190 023 001 100.17 83.16
GM-07a OL GM 07a 1 TMTE 7.5 007 877 082 5125 005 000 3706 191 023 001 10043 83.18
GM-07a OL GM 07a 1 TMTE 76 006 873 078 5094 002 000 3681 186 025 0.02 99.75 82.65
GM-07a OL GM 07a 1 TMTE 7.7 009 894 078 50.68 004 000 37.12 192 022 001 10006 82.73
GM-07a OL GM 07a 1 TMTE 7.8 007 895 072 51.04 004 000 3690 205 022 002 10036 82.83
GM-07a OL GM 07a 1 TMTE 7. 10 0.06 887 077 5149 0.05 0.00 37.05 207 022 0.01 100.97 83.38
GM-07a OL GM 07a 1 TMTE 7 11 0.9 880 0.75 5125 003 000 3687 207 022 001 10045 82.99
GM-07a oL GM 07a 1 TMTE 7 12 0.06 884 084 50.66 005 000 3691 1.85 026 001 99.75 82.50
GM-07a oL GM 07a 1 TMTE 7 13 0.12 868 079 5122 005 000 3690 190 025 0.01 100.17 82.99
GM-07a oL GM 07a 1 TMTE 7 14 006 852 0.78 51.80 0.04 000 3681 1.86 022 0.00 10038 83.42
GM-07a OL GM 07a 1 TMTE 7 15 0.10 7.63 0.80 53.15 004 000 3609 171 021 0.01 100.01 83.92
GM-07a OL GM 07a 1 TMTE 8 1  0.09 877 0.84 51.08 004 000 3710 171 024 001 10022 83.07
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 1 TMTE 8 2 0.08 892 0.76 5091 006 000 3724 178 024 0.01 10027 83.05
GM-07a OL GM 07a 1 TMTE 8 3 007 886 0.83 5095 006 000 3722 172 023 0.00 10022 83.07
GM-07a OL GM 07a 1 TMTE 8 4 008 879 0.75 50.84 004 000 37.09 175 023 0.02 99.85 82.84
GM-07a OL GM 07a 1 TMTE 8 5 0.09 896 0.76 5070 0.03 000 3731 173 023 0.0 100.09 82.94
GM-07a OL GM 07a 1 TMTE 8 6 0.11 9.06 0.77 5071 0.06 000 37.53 172 025 0.00 10047 83.16
GM-07a OL GM 07a 1 TMTE 8 7 0.10 868 0.76 5140 002 000 37.09 175 023 0.01 10033 83.34
GM-07a OL GM 07a 1 TMTE 8 8 0.07 890 076 50.84 004 000 3727 173 023 0.01 100.13 83.01
GM-07a OL GM 07a 1 TMTE 8 9  0.08 887 0.83 51.05 002 000 3715 174 022 002 10031 83.08
GM-07a OL GM 07a 1 TMTE 8 10 0.08 886 0.81 51.09 005 000 3728 173 023 0.00 100.42 83.26
GM-07a oL GM 07a 1 TMTE 8 11  0.08 883 0.73 5124 004 000 3718 170 023 0.2 10033 83.28
GM-07a OL GM 07a 1 TMTE 8 12 0.08 879 0.78 5041 0.05 000 3689 1.69 023 0.00 9920 82.26
GM-07a OL GM 07a 1 TMTE 8 13 0.08 887 091 5025 007 000 3698 172 023 0.0 9940 82.20
GM-07a OL GM 07a 1 TMTE 8 14 0.10 890 0.80 51.01 003 000 3728 173 024 0.01 10041 83.18
GM-07a OL GM 07a 1 TMTE 8 15 0.13 879 0.79 5091 006 000 3719 173 023 0.01 100.16 83.00
GM-07a OL GM 07a 1 TMTE 8 16 0.09 880 0.76 5091 005 000 37.10 174 022 0.01 99.97 8291
GM-07a oL GM 07a 1 TMTE 9 2 0.11 871 0.82 51.01 0.03 000 3691 178 023 002 99.90 82.82
GM-07a OL GM 07a 1 TMTE 9 4 009 875 079 5133 005 000 3713 1.80 024 0.01 10049 83.31
GM-07a OL GM 07a 1 TMTE 9 5 0.2 878 0.80 51.02 004 000 3723 175 025 001 10020 83.14
GM-07a OL GM 07a 1 TMTE 9 6 0.10 880 079 50.89 004 000 37.16 178 024 0.01 100.08 82.95
GM-07a OL GM 07a 1 TMTE 9 7 0.14 886 0.82 5099 003 000 3755 174 023 0.02 100.56 83.44
GM-07a OL GM 07a 1 TMTE 9 8 0.10 876 074 5121 006 000 3701 181 022 001 10029 83.10
GM-07a OL GM 07a 1 TMTE 9 9  0.09 879 0.80 5141 004 000 3723 177 024 0.00 100.69 83.49
GM-07a oL GM 07a 1 TMTE 9 10 0.12 871 079 5129 006 000 37.16 177 023 0.0 10043 83.31
GM-07a oL GM 07a 1 TMTE 9 11  0.11 881 0.83 51.17 004 000 3709 1.80 023 0.03 100.40 83.13
GM-07a oL GM 07a 1 TMTE 9 12 0.14 879 0.77 50.82 0.07 000 37.05 1.83 023 0.00 100.02 82.78
GM-07a oL GM 07a 1 TMTE 9 14 0.09 881 094 50.87 003 000 3712 1.84 023 0.00 100.19 82.90
GM-07a oL GM 07a 1 TMTE 9 15 0.10 872 0.80 51.13 0.05 000 37.13 1.76 023 0.00 100.15 83.14
GM-07a oL GM 07a 1 TMTE 9 16 0.11 887 0.8 50.62 003 000 3726 173 022 0.02 99.94 82.80
GM-07a oL GM 07a 1 TMTE 10 3 0.11 861 1.50 5057 0.04 000 3703 1.73 025 001 100.19 82.53
GM-07a oL GM 07a 1 TMTE 10 4 0.12 876 077 5129 0.03 000 3727 174 025 0.01 100.50 83.42
GM-07a OL GM 07a 1 TMTE 10 5 0.08 876 078 51.00 002 000 37.06 176 023 0.00 99.94 82.95
GM-07a oL GM 07a 1 TMTE 10 6 0.08 894 0.81 51.02 005 000 3733 177 024 0.00 100.57 83.25
GM-07a OL GM 07a 1 TMTE 10 7 0.10 889 0.81 50.82 003 000 3723 174 023 0.01 100.15 82.95
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 1 TMTE 10 8 0.10 893 0.89 50.69 005 000 3724 178 023 0.0 10025 82.86
GM-07a oL GM 07a 1 TMTE 10 9 0.11 872 141 5006 005 000 3701 176 024 0.00 99.64 82.06
GM-07a oL GM 07a 1 TMTE 10 10 0.11 884 079 5133 004 000 3741 170 025 0.01 100.80 83.60
GM-07a oL GM 07a 1 TMTE 10 11 0.08 886 1.26 5042 005 000 3729 176 025 0.01 10026 82.66
GM-07a oL GM 07a 1 TMTE 10 14 0.10 894 081 5077 0.06 000 3731 1.75 023 0.0 10030 83.00
GM-07a oL GM 07a 1 TMTE 10 16 0.11 843 077 5143 004 000 3663 176 021 0.02 99.66 8291
GM-07a oL GM 07a 1 TMTE 10 17 0.10 8.65 097 5104 004 000 3691 1.75 023 0.02 100.03 82.84
GM-07a oL GM 07a 1 TMTE 11 1 0.14 9.00 079 5035 003 000 3726 175 025 0.00 99.87 82.56
GM-07a oL GM 07a 1 TMTE 11 2 0.10 9.01 079 5052 0.05 000 3725 172 026 0.01 100.03 82.71
GM-07a oL GM 07a 1 TMTE 11 3 0.2 9.04 081 5030 003 000 3730 179 025 0.00 99.92 82.56
GM-07a oL GM 07a 1 TMTE 11 4 0.2 9.03 079 50.69 0.02 000 3742 1.80 024 001 100.39 83.04
GM-07a oL GM 07a 1 TMTE 11 5 0.5 890 0.77 5041 005 000 3726 174 021 001 99.80 82.62
GM-07a OL GM 07a 1 TMTE 11 6 0.13 887 0.80 5106 003 000 3725 177 024 0.02 100.44 83.20
GM-07a oL GM 07a 1 TMTE 11 8 0.12 9.04 080 5053 006 000 3753 174 023 0.02 10035 82.99
GM-07a oL GM 07a 1 TMTE 11 9 0.16 897 0.85 5043 005 000 3732 1.80 024 0.0 100.13 82.70
GM-07a OL GM 07a_ 1 TMTE 11 10 0.10 893 079 50.73 0.06 0.00 3725 177 024 0.01 10022 82.90
GM-07a oL GM 07a 1 TMTE 11 11 0.12 9.08 073 5034 0.03 000 3734 1.80 023 000 99.92 82.63
GM-07a oL GM 07a 1 TMTE 11 12 0.14 853 079 5121 003 000 3694 1.72 024 001 99.85 83.02
GM-07a oL GM 07a 1 TMTE 11 13 0.14 873 079 50.83 005 000 3705 1.76 024 001 99.8%8 82.79
GM-07a oL GM 07a 1 TMTE 11 14 0.11 898 075 5057 0.05 0.00 3723 1.78 025 0.00 99.99 82.74
GM-07a oL GM 07a 1 TMTE 11 16 0.12 883 076 5095 0.04 000 37.19 1.80 023 0.01 10024 83.04
GM-07a oL GM 07a 1 TMTE 11 17 0.14 880 0.74 5100 0.04 000 37.08 1.83 024 0.0 100.17 82.97
GM-07a oL GM 07a 1 TMTE 11 18 0.13 879 081 5120 005 000 37.09 1.80 024 0.02 100.47 83.16
GM-07a oL GM 07a 1 TMTE 12 1 0.7 876 077 5076 0.05 0.00 3739 138 024 001 99.87 83.07
GM-07a oL GM 07a 1 TMTE 122 0.19 880 0.75 50.72 0.03 000 3747 147 025 0.00 99.99 83.10
GM-07a oL GM 07a 1 TMTE 12 4 0.8 880 0.79 50.70 0.07 0.00 3754 143 023 0.0 100.04 83.16
GM-07a OL GM 07a 1 TMTE 125 0.19 886 0.77 50.73 0.05 0.00 37.67 142 024 0.00 10023 83.32
GM-07a oL GM 07a 1 TMTE 12 6 0.18 891 076 50.70 0.04 0.00 37.69 147 025 0.01 10029 83.31
GM-07a OL GM 07a 1 TMTE 128 0.16 887 073 5076 005 000 3757 145 025 0.0 100.11 83.25
GM-07a oL GM 07a 1 TMTE 12 9 0.8 887 079 50.69 005 000 37.61 148 026 0.00 100.16 83.23
GM-07a oL GM 07a 1 TMTE 12 12 0.19 884 076 5090 0.06 0.00 37.74 137 025 0.0 100.39 83.54
GM-07a oL GM 07a 1 TMTE 12 13 0.19 806 0.80 52.13 004 000 3679 147 026 001 99.96 83.70
GM-07a oL GM 07a 1 TMTE 12 14 0.17 887 0.83 50.66 0.06 000 3759 147 025 0.01 100.16 83.18
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 1 TMTE 12 15 0.17 852 073 5132 003 000 3721 150 024 0.00 99.94 83.39
GM-07a oL GM 07a 1 TMTE 12 16 0.17 889 0.74 5026 0.06 000 3737 150 024 001 99.56 82.59
GM-07a oL GM 07a 2 TMTE 13 1 0.14 881 0.83 5078 004 000 3721 173 023 0.01 100.11 82.90
GM-07a oL GM 07a 2 TMTE 132 0.12 884 076 50.82 0.03 000 3726 1.68 022 0.0l 99.99 82.99
GM-07a oL GM 07a 2 TMTE 133 0.11 873 0.80 50.84 002 000 3687 172 022 0.03 99.63 82.62
GM-07a oL GM 07a 2 TMTE 13 4 0.14 878 0.89 50.72 0.02 0.00 3698 1.69 022 0.05 99.80 82.63
GM-07a OL GM 07a 2 TMTE 135 0.14 864 079 50.67 0.03 000 3684 1.73 023 001 9931 82.44
GM-07a oL GM 07a 2 TMTE 13 6 0.12 871 0.83 50.80 004 000 3706 1.68 022 0.00 99.75 82.77
GM-07a oL GM 07a 2 TMTE 13 7 0.14 862 079 50.78 0.03 000 3697 1.72 021 0.01 99.53 82.66
GM-07a oL GM 07a 2 TMTE 138 0.15 881 0.80 50.64 004 000 3716 1.66 023 003 99.74 82.73
GM-07a oL GM 07a 2 TMTE 13 9 0.11 873 076 5023 0.08 0.00 3666 177 025 0.00 9888 81.86
GM-07a oL GM 07a 2 TMTE 13 10 0.10 880 0.77 50.70 0.03 0.00 37.03 1.74 024 0.00 99.67 82.66
GM-07a oL GM 07a 2 TMTE 13 11 0.11 866 0.78 5054 0.04 000 3683 1.74 022 0.00 99.14 82.30
GM-07a oL GM 07a 2 TMTE 13 12 0.12 882 076 5021 005 000 37.00 1.74 022 001 99.15 82.18
GM-07a OL GM 07a 2 TMTE 13 13 0.10 883 077 5039 003 000 3684 174 021 0.02 9921 82.18
GM-07a oL GM 07a 2 TMTE 13 14 0.13 869 078 50.83 0.07 000 3695 1.74 023 0.00 99.75 82.69
GM-07a oL GM 07a 2 TMTE 13 15 0.13 892 0.77 5051 0.03 000 3704 1.72 023 0.03 99.70 82.49
GM-07a oL GM 07a 2 TMTE 13 16 0.13 882 0.77 5088 0.05 000 3677 1.71 021 0.09 99.72 82.55
GM-07a oL GM 07a 2 TMTE 2 1 012 88 077 50.80 005 000 3734 170 023 0.0 100.09 83.05
GM-07a oL GM 07a 2 TMTE 22  0.14 890 0.78 5052 0.05 0.00 3725 167 023 002 99.80 82.72
GM-07a oL GM 07a 2 TMTE 23  0.16 889 0.76 50.62 0.05 000 3725 172 024 002 99.96 82.80
GM-07a oL GM 07a 2 TMTE 24 0.14 885 0.77 5069 004 000 3731 175 022 001 100.02 82.92
GM-07a OL GM 07a 2 TMTE 2 5 0.15 878 077 5076 003 000 3736 167 021 001 99.94 83.04
GM-07a oL GM 07a 2 TMTE 2 7 0.15 891 0.79 50.78 0.3 0.00 3737 170 022 001 10026 83.07
GM-07a oL GM 07a 2 TMTE 2 9  0.17 882 1.00 5051 004 000 3750 1.69 021 0.2 100.17 82.95
GM-07a oL GM 07a 2 TMTE 2 10 0.11 887 0.80 50.71 005 000 3722 1.68 023 001 9996 8285
GM-07a oL GM 07a 2 TMTE 2 11  0.11 874 0.76 5095 0.04 000 3697 1.66 022 0.03 99.80 82.82
GM-07a oL GM 07a 2 TMTE 2 12 0.16 879 0.78 5051 0.06 000 37.14 1.68 024 001 99.66 82.60
GM-07a oL GM 07a 2 TMTE 2 13 0.14 888 0.78 50.81 0.04 000 3737 1.69 023 0.01 10020 83.09
GM-07a oL GM 07a 2 TMTE 2 14 0.15 878 074 50.61 0.03 000 3720 1.73 021 001 99.63 82.74
GM-07a oL GM 07a 2 TMTE 2 15 0.13 891 074 50.83 0.06 000 3732 175 021 0.0 10026 83.06
GM-07a oL GM 07a 2 TMTE 2 16 0.13 886 0.74 50.87 0.07 000 3729 1.72 024 0.0 100.17 83.06
GM-07a oL GM 07a 2 TMTE 3 1 020 894 078 5022 0.08 000 3728 187 020 000 99.81 8247
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 2 TMTE 3 5 0.14 885 078 5053 003 000 37.04 174 024 0.00 99.72 82.51
GM-07a OL GM 07a 2 TMTE 3 7 0.9 889 0.77 5038 0.02 000 3726 178 023 001 99.80 82.59
GM-07a OL GM 07a 2 TMTE 3 8 0.18 887 0.76 5030 0.04 000 37.02 181 022 001 99.54 8229
GM-07a OL GM 07a 2 TMTE 39  0.19 891 077 5049 003 000 3721 182 026 001 99.99 82.64
GM-07a OL GM 07a 2 TMTE 3 10 0.18 859 0.81 5043 004 000 3681 175 022 001 99.10 82.19
GM-07a OL GM 07a 2 TMTE 3 11  0.19 869 081 50.89 006 000 3722 179 022 0.2 100.11 83.01
GM-07a oL GM 07a 2 TMTE 3 12 0.19 866 0.80 50.74 0.03 000 3697 1.78 022 0.00 99.71 82.63
GM-07a oL GM 07a 2 TMTE 3 13 0.17 875 074 5085 006 000 37.09 1.81 023 0.0 99.99 8285
GM-07a oL GM 07a 2 TMTE 3 17 0.19 881 0.81 5043 002 000 3713 1.83 022 0.01 99.72 8251
GM-07a OL GM 07a 2 TMTE 3 18 0.17 880 0.78 50.60 0.04 000 37.11 1.80 023 0.0l 99.79 82.64
GM-07a oL GM 07a 2 TMTE 4 1  0.10 896 0.78 50.58 0.3 0.00 37.18 176 025 001 99.94 82.69
GM-07a oL GM 07a 2 TMTE 4 2 0.13 9.02 075 5023 004 000 3725 177 024 0.00 99.68 82.44
GM-07a oL GM 07a 2 TMTE 4 3 0.1 894 074 5061 002 000 3721 173 022 0.00 99.90 82.74
GM-07a oL GM 07a 2 TMTE 4 4  0.13 894 0.76 5038 0.04 000 3723 177 023 001 99.77 8256
GM-07a oL GM 07a 2 TMTE 4 5 0.10 878 0.82 51.05 004 000 3719 170 024 0.00 10021 83.13
GM-07a oL GM 07a 2 TMTE 4 6 0.12 885 081 5086 002 000 3733 171 022 0.00 10020 83.10
GM-07a oL GM 07a 2 TMTE 4 7 0.12 885 0.79 50.63 006 000 37.12 172 022 000 99.86 82.68
GM-07a OL GM 07a 2 TMTE 4 9 0.12 9.08 077 50.64 004 000 3755 172 024 0.00 10044 83.11
GM-07a oL GM 07a 2 TMTE 4 10 0.10 9.03 075 5043 0.05 000 3732 174 023 0.00 99.90 82.70
GM-07a oL GM 07a 2 TMTE 4 11 0.10 898 0.77 5103 003 000 3735 177 023 0.02 100.58 83.27
GM-07a oL GM 07a 2 TMTE 4 12 0.11 896 0.77 5027 0.04 000 37.14 173 023 0.00 99.53 82.38
GM-07a OL GM 07a 2 TMTE 4 13 0.10 888 0.75 50.57 007 000 3725 167 022 0.02 99.82 8275
GM-07a oL GM 07a 2 TMTE 4 14 0.11 885 0.8 50.66 004 000 3705 1.78 023 0.00 99.8%8 82.63
GM-07a OL GM 07a 2 TMTE 4 15 0.9 9.07 0.78 50.76 0.02 0.00 3751 175 024 0.01 100.54 83.19
GM-07a oL GM 07a 2 TMTE 4 17 0.12 896 0.78 4998 0.04 000 37.10 1.68 027 0.02 9924 82.08
GM-07a OL GM 07a 2 TMTE 51 0.6 9.07 0.82 4979 003 000 3650 242 022 001 9937 8131
GM-07a oL GM 07a 2 TMTE 52 0.2 894 078 5042 004 000 3647 245 023 0.02 99.82 81.84
GM-07a OL GM 07a 2 TMTE 53 0.5 840 078 51.85 005 000 3605 240 022 0.03 10033 82.71
GM-07a oL GM 07a 2 TMTE 54 0.0 854 071 5138 005 000 3604 247 021 001 99.88 8228
GM-07a OL GM 07a 2 TMTE 55 0.3 879 070 5096 0.05 000 3642 246 021 001 100.07 82.28
GM-07a OL GM 07a 2 TMTE 5 6 0.13 884 076 5093 005 000 3645 244 022 001 10021 8228
GM-07a OL GM 07a 2 TMTE 57 0.5 889 076 5054 002 000 3646 241 021 0.00 99.84 81.94
GM-07a OL GM 07a 2 TMTE 5 10 0.17 885 0.83 5027 004 000 3636 242 021 0.00 99.52 81.59
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 2 TMTE 5 11  0.14 893 0.79 5055 005 000 3671 235 021 0.01 100.05 82.20
GM-07a oL GM 07a 2 TMTE 5 12 0.12 9.03 072 5026 004 000 3656 234 022 0.00 99.66 81.79
GM-07a oL GM 07a 2 TMTE 515 0.11 872 0.80 5098 004 000 3621 248 023 001 99.97 82.09
GM-07a oL GM 07a 2 TMTE 5 16 0.12 871 0.80 50.84 004 000 3625 237 023 0.00 99.72 81.99
GM-07a oL GM 07a 2 TMTE 6 1  0.12 887 0.79 50.63 0.06 000 3721 171 022 000 9991 82.78
GM-07a OL GM 07a 2 TMTE 6 2 0.10 895 0.77 50.87 003 000 3734 178 023 0.01 10029 83.11
GM-07a OL GM 07a 2 TMTE 6 3  0.13 881 076 5048 0.04 000 3701 175 023 001 9946 82.44
GM-07a oL GM 07a 2 TMTE 6 4  0.12 890 0.78 50.61 0.04 000 3731 176 022 0.01 9995 82.84
GM-07a OL GM 07a 2 TMTE 6 5 0.12 883 0.79 50.85 0.04 000 37.07 179 023 001 100.04 82.83
GM-07a OL GM 07a 2 TMTE 6 6 0.15 884 075 5076 0.03 000 37.05 175 025 0.02 99.90 82.73
GM-07a OL GM 07a 2 TMTE 6 7 0.13 871 0.76 50.85 0.02 0.00 37.04 171 021 001 99.78 82.79
GM-07a OL GM 07a 2 TMTE 6 8 0.11 889 078 51.09 005 000 3736 173 023 001 100.53 83.34
GM-07a OL GM 07a 2 TMTE 6 9  0.10 868 0.77 51.09 0.05 000 368 181 023 000 99.88 82.86
GM-07a oL GM 07a 2 TMTE 6 10 0.12 878 074 5133 006 000 3733 175 021 0.01 10057 83.51
GM-07a oL GM 07a 2 TMTE 6 11  0.09 895 0.78 5042 0.03 000 3715 175 023 0.00 99.66 82.52
GM-07a OL GM 07a 2 TMTE 6 12 0.09 886 0.75 5090 004 000 3715 176 024 0.00 100.05 82.96
GM-07a oL GM 07a 2 TMTE 6 13 0.11 878 0.84 50.66 0.03 000 3684 177 023 001 99.67 82.43
GM-07a oL GM 07a 2 TMTE 6 14 0.10 880 0.77 50.72 0.06 0.00 3697 178 024 0.01 99.73 82.61
GM-07a OL GM 07a 2 TMTE 6 15 0.07 880 0.76 50.82 0.06 0.00 3687 1.83 023 0.00 99.77 82.60
GM-07a OL GM 07a 2 TMTE 6 16 0.07 886 0.80 50.77 0.05 000 3687 1.86 024 001 99.87 82.56
GM-07a oL GM 07a 2 TMTE 72  0.15 894 078 5028 002 000 37.11 184 023 001 99.61 8235
GM-07a oL GM 07a 2 TMTE 74 0.3 882 079 5092 007 000 37.13 180 023 0.00 10024 82.95
GM-07a OL GM 07a 2 TMTE 7.5 0.5 893 076 50.69 004 000 3720 193 023 0.0 100.18 82.81
GM-07a OL GM 07a 2 TMTE 7 6 0.13 884 081 5077 0.03 000 37.02 190 023 001 100.02 82.70
GM-07a oL GM 07a 2 TMTE 7.7 0.4 877 074 5055 0.04 000 3668 205 023 001 99.50 82.17
GM-07a OL GM 07a 2 TMTE 78 0.16 883 0.80 5064 003 000 368 205 024 001 9995 8239
GM-07a OL GM 07a 2 TMTE 79 020 872 0.80 5058 0.3 0.00 36.65 200 024 001 99.58 82.17
GM-07a OL GM 07a 2 TMTE 7. 10 0.13 899 077 50.86 0.04 000 37.04 204 025 0.02 10046 82.81
GM-07a oL GM 07a 2 TMTE 7 12 0.14 883 0.78 5058 0.01 000 3679 207 022 0.00 99.71 82.30
GM-07a oL GM 07a 2 TMTE 7 13 0.12 901 077 5052 0.03 000 3691 206 023 0.0 100.06 82.36
GM-07a oL GM 07a 2 TMTE 7 14 0.14 887 0.84 5070 0.05 0.00 3701 197 025 0.00 100.14 82.63
GM-07a OL GM 07a 2 TMTE 7 15 0.5 877 079 5098 0.04 000 3679 2.02 023 001 100.16 82.66
GM-07a oL GM 07a 2 TMTE 7 16 0.12 864 079 50.88 0.04 000 3654 203 023 001 99.61 82.32
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 2 TMTE 7 17 0.19 876 1.02 50.10 0.03 000 3690 196 024 0.01 9945 81.98
GM-07a oL GM 07a 2 TMTE 7 18 0.14 809 079 52.18 0.05 000 3635 177 022 001 99.99 83.30
GM-07a oL GM 07a 2 TMTE 7.20 0.15 794 076 5224 004 000 3627 176 021 001 99.63 83.28
GM-07a oL GM 07a 2 TMTE 7 21 0.18 853 0.76 5137 004 000 3696 1.86 022 0.01 100.18 83.18
GM-07a OL GM 07a 2 TMTE 8 1 0.19 9.05 0.73 50.08 0.05 000 37.09 194 023 001 99.68 82.16
GM-07a oL GM 07a 2 TMTE 8 2 0.19 874 0.75 5056 0.02 0.00 3696 184 023 000 99.56 82.46
GM-07a OL GM 07a 2 TMTE 8 3 020 880 0.79 50.73 0.03 000 37.08 180 024 001 100.07 82.73
GM-07a OL GM 07a 2 TMTE 8 5 0.19 8838 0.77 50.75 0.03 000 3742 180 022 001 10030 83.09
GM-07a OL GM 07a 2 TMTE 8 6 0.18 855 0.79 50.89 0.3 0.00 3660 193 023 001 9948 8239
GM-07a OL GM 07a 2 TMTE 8 8 0.18 9.07 0.78 4997 0.05 000 3737 186 022 001 99.73 8233
GM-07a OL GM 07a 2 TMTE 8 9  0.17 891 077 50.13 003 000 3675 199 023 0.02 9934 8185
GM-07a oL GM 07a 2 TMTE 8 10 0.19 891 071 5042 0.04 000 37.04 196 022 0.00 99.79 82.42
GM-07a oL GM 07a 2 TMTE 8 13 0.19 892 077 5054 0.04 000 3731 176 025 0.01 100.02 82.79
GM-07a OL GM 07a 2 TMTE 8 14 0.19 883 079 5020 0.05 000 3700 177 022 0.00 9941 82.17
GM-07a OL GM 07a 2 TMTE 8 15 020 890 0.74 5050 0.03 000 37.13 1.83 024 001 9991 82.57
GM-07a OL GM 07a 2 TMTE 8 16 020 879 0.75 50.83 0.06 0.00 3729 1.79 022 001 100.16 83.03
GM-07a OL GM 07a 2 TMTE 9 2 0.13 870 0.77 5061 004 000 3680 1.82 022 001 9940 82.34
GM-07a OL GM 07a 2 TMTE 9 3  0.16 883 074 5049 0.03 000 3690 190 022 000 99.61 8233
GM-07a OL GM 07a 2 TMTE 9 4  0.13 880 0.77 5053 0.05 000 3672 183 024 002 9945 82.19
GM-07a OL GM 07a 2 TMTE 9 5 0.13 878 0.82 5045 0.03 000 3679 191 023 002 9950 82.19
GM-07a OL GM 07a 2 TMTE 9 6 0.10 876 0.84 5050 0.05 000 3673 183 022 000 9943 82.17
GM-07a OL GM 07a 2 TMTE 9 7 0.11 859 078 5093 005 000 3672 175 021 0.00 99.53 82.55
GM-07a oL GM 07a 2 TMTE 9 8 0.14 870 099 50.11 0.05 000 3667 178 024 001 99.05 81.77
GM-07a oL GM 07a 2 TMTE 9 10 0.14 871 1.03 50.15 006 000 3674 1.87 021 001 9925 81.87
GM-07a oL GM 07a 2 TMTE 9 12 0.12 875 0.76 5037 0.03 000 3664 1.87 023 0.00 99.10 81.96
GM-07a oL GM 07a 2 TMTE 9 13 0.12 868 0.79 50.78 0.05 000 3667 1.89 023 0.0 99.53 82.36
GM-07a oL GM 07a 2 TMTE 9 14 0.12 877 0.83 5058 005 000 3668 1.87 025 001 99.56 82.20
GM-07a oL GM 07a 2 TMTE 9 15 0.14 864 076 5050 0.04 0.00 3653 1.84 023 0.00 99.10 81.98
GM-07a oL GM 07a 2 TMTE 9 16 0.14 872 0.76 50.85 0.04 000 3690 1.83 023 0.0 99.86 82.66
GM-07a oL GM 07a 2 TMTE 9 17 0.10 836 0.74 5106 006 000 3621 1.87 023 001 99.00 82.16
GM-07a oL GM 07a 2 TMTE 9 18 0.16 825 1.06 5031 004 000 3616 1.74 023 001 9822 81.43
GM-07a oL GM 072 2 TMTE 10 1 0.16 883 075 4994 004 000 3692 1.81 022 001 9889 81.86
GM-07a oL GM 07a 2 TMTE 10 2 0.12 891 0.78 5040 0.04 000 37.14 170 024 0.0 99.65 82.49
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-07a OL GM 07a 2 TMTE 10 3 0.16 860 0.78 50.57 0.03 0.00 36.86 1.69 0.22 0.01 9921 82.37
GM-07a OL GM 07a 2 TMTE 10 4 0.14 869 0.80 5039 0.04 0.00 3677 174 026 0.00 99.14 82.11
GM-07a OL GM 07a 2 TMTE 10 5 0.14 880 0.73 5026 0.05 0.00 36.88 177 0.24 0.01 99.16 82.10
GM-07a OL GM 07a 2 TMTE 10 6 0.17 876 0.82 5042 0.07 0.00 37.06 174 022 0.00 99.54 82.43
GM-07a OL GM 07a 2 TMTE 10 7 0.13 883 0.78 50.19 0.05 0.00 37.02 173 0.23 0.02 9927 82.18
GM-07a OL GM 07a 2 TMTE 10 8 0.16 884 0.82 50.17 0.04 0.00 37.09 173 023 0.01 99.38 82.24
GM-07a OL GM 07a 2 TMTE 10 9 0.11 877 0.79 5074 0.04 0.00 3695 177 025 0.00 99.72 82.61
GM-07a OL GM 07a 2 TMTE 10 10 0.14 848 0.83 51.19 0.02 0.00 36.84 1.74 024 0.01 99.73 8291
GM-07a OL GM 07a 2 TMTE 10 11 0.15 841 0.83 51.11 0.02 0.00 3668 1.66 024 0.01 9936 82.68
GM-07a OL GM 07a 2 TMTE 10 12 0.16 845 0.73 51.33 0.03 0.00 3693 1.69 024 0.02 99.83 83.12
GM-07a OL GM 07a 2 TMTE 10 13 0.17 8.67 0.77 50.75 0.02 0.00 3692 1.77 024 0.00 99.57 82.58
GM-07a OL GM 07a 2 TMTE 10 14 0.17 886 0.82 50.01 0.03 0.00 3698 1.74 022 0.01 99.14 81.98
GM-07a OL GM 07a 2 TMTE 10 15 0.16 8.58 0.75 50.78 0.04 0.00 3684 1.71 023 0.00 9938 82.53
GM-07a OL GM 07a 2 TMTE 10 16 0.16 8.63 0.77 51.11 0.04 0.00 37.07 1.77 022 0.01 100.10 83.07
GM-07a OL GM 07a 2 TMTE 10 17 0.13 881 0.81 50.23 0.04 0.00 3685 176 026 0.00 9922 82.05
GM-07a OL GM 07a 2 TMTE 11 1  0.08 880 0.78 50.78 0.02 0.00 36.61 216 0.22 0.01 99.78 82.30
GM-07a OL GM 07a 2 TMTE 11 2 0.09 896 0.88 50.58 0.05 0.00 36.80 221 0.24 0.00 100.09 82.32
GM-07a OL GM 07a 2 TMTE 11 3 0.11 877 099 5037 0.03 0.00 3641 218 023 0.02 9945 81.74
GM-07a OL GM 07a 2 TMTE 11 4 0.11 862 0.80 5098 0.02 0.00 3641 223 022 001 99.72 82.28
GM-07a OL GM 07a 2 TMTE 11 5 0.10 848 0.73 51.65 0.03 0.00 3624 2.19 0.22 0.01 100.06 82.71
GM-07a OL GM 07a 2 TMTE 11 6 0.10 864 0.72 5133 0.06 0.00 36.52 2.18 021 0.01 100.07 82.71
GM-07a OL GM 07a 2 TMTE 11 7 0.07 856 0.74 5127 0.03 0.00 3627 221 020 0.01 99.74 82.41
GM-07a OL GM 07a 2 TMTE 11 8 0.10 828 0.74 5182 0.04 0.00 36.11 212 024 0.00 99.83 82.74
GM-07a OL GM 07a 2 TMTE 11 9 0.11 890 0.71 5038 0.01 0.00 36.52 217 0.22 001 99.37 81.85
GM-07a OL GM 07a 2 TMTE 11 10 0.13 881 0.83 5091 0.04 0.00 3677 220 021 0.00 100.24 82.58
GM-07a OL GM 07a 2 TMTE 11 11 0.12 8.65 2.02 49.10 0.04 0.00 3649 213 023 0.01 99.13 80.66
GM-07a OL GM 07a 2 TMTE 11 12 0.09 876 0.80 51.07 0.03 0.00 36.62 2.17 020 0.00 100.16 82.57
GM-07a OL GM 07a 2 TMTE 11 14 0.08 878 0.80 50.78 0.05 0.00 3640 225 022 0.01 99.71 82.10
GM-07a OL GM 07a 2 TMTE 11 15 0.11 878 0.78 50.23 0.05 0.00 3635 219 021 0.01 99.04 81.55
GM-07a OL GM 07a 2 TMTE 11 17 0.08 857 0.77 51.10 0.05 0.00 3622 222 022 0.00 99.56 82.20
GM-07a OL GM 07a 2 TMTE 11 18 0.12 819 0.75 51.78 0.04 0.00 3599 220 020 0.00 99.61 82.58
GM-07a OL GM 07a 2 TMTE 12 1  0.13 878 0.79 50.07 0.05 0.00 36.53 191 0.23 0.01 98.79 81.59
GM-07a OL GM 07a 2 TMTE 12 2 0.11 884 0.77 5081 0.05 0.00 3691 193 023 0.01 9997 82.63
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 2 TMTE 123 0.10 883 073 5048 003 000 3662 198 023 0.00 9934 82.05
GM-07a oL GM 07a 2 TMTE 12 4 0.2 853 076 51.15 005 000 3660 191 023 001 99.69 82.63
GM-07a oL GM 07a 2 TMTE 125 0.0 815 079 5146 004 000 3605 191 023 001 99.02 8235
GM-07a oL GM 07a 2 TMTE 12 6 0.11 847 080 5122 005 000 3654 1.88 022 0.00 99.60 82.63
GM-07a oL GM 07a 2 TMTE 12 7 0.11 848 080 51.15 004 000 3640 1.87 022 0.03 99.42 82.43
GM-07a oL GM 07a 2 TMTE 128 0.13 869 071 5085 004 000 3681 1.88 023 001 99.62 82.57
GM-07a oL GM 07a 2 TMTE 12 9 0.12 878 0.77 5036 0.06 000 3675 1.86 023 0.00 99.23 82.06
GM-07a oL GM 07a 2 TMTE 12 10 0.11 889 074 50.82 0.03 000 37.17 1.84 023 0.01 100.11 82.90
GM-07a oL GM 07a 2 TMTE 12 11 0.10 865 0.78 51.18 003 000 3683 1.88 024 0.00 99.94 82.89
GM-07a oL GM 07a 2 TMTE 12 12 0.14 874 073 50.66 0.05 000 3672 190 023 0.02 9947 8231
GM-07a oL GM 07a 2 TMTE 12 13 0.10 878 0.78 5035 0.05 000 3646 205 022 0.00 99.14 81.76
GM-07a oL GM 07a 2 TMTE 12 14 0.10 876 0.76 50.85 0.04 0.00 36.68 2.06 021 001 99.84 82.44
GM-07a oL GM 07a 2 TMTE 12 15 0.12 886 0.78 50.79 0.05 0.00 3699 191 023 0.01 100.00 82.70
GM-07a oL GM 07a 2 TMTE 13 1 0.12 883 131 4937 002 000 3660 204 022 001 9883 81.03
GM-07a OL GM 07a 2 TMTE 133 0.08 876 075 50.69 0.06 000 3650 2.15 023 0.01 99.54 82.11
GM-07a oL GM 07a 2 TMTE 13 4 0.12 887 082 5036 006 000 3665 215 021 000 99.59 81.97
GM-07a oL GM 07a 2 TMTE 13 5 0.11 883 0.80 5051 006 000 3661 222 022 001 99.66 82.06
GM-07a oL GM 07a 2 TMTE 13 6 0.13 874 0.82 5037 006 000 3651 216 022 001 9930 81.83
GM-07a OL GM 07a 2 TMTE 137 0.10 886 094 51.17 003 000 3678 221 024 0.01 100.73 82.82
GM-07a oL GM 07a 2 TMTE 138 0.13 832 0.89 5185 003 000 3634 211 019 0.02 10025 83.00
GM-07a oL GM 07a 2 TMTE 13 9 0.13 839 0.84 51.68 004 000 3648 207 022 0.01 100.18 82.98
GM-07a oL GM 07a 2 TMTE 13 10 0.14 830 073 5182 0.05 000 3632 2.14 020 0.0l 100.04 82.95
GM-07a oL GM 07a 2 TMTE 13 12 0.11 855 076 51.13 0.03 0.00 3642 215 020 0.00 99.62 82.43
GM-07a oL GM 07a 2 TMTE 13 13 0.11 874 0.79 5099 0.07 000 36.68 2.04 023 001 100.00 82.56
GM-07a oL GM 07a 2 TMTE 13 14 0.10 855 075 5101 004 000 3620 209 022 0.02 9932 82.11
GM-07a OL GM 07a 2 TMTE 13 15 0.07 8.64 078 5105 0.07 0.00 3650 2.07 022 001 99.67 82.44
GM-07a oL GM 07a 2 TMTE 14 1 008 899 080 50.64 005 000 3719 172 025 0.01 100.07 82.76
GM-07a oL GM 07a 2 TMTE 14 2 0.09 884 076 50.82 007 000 37.12 172 024 0.0 99.96 8285
GM-07a oL GM 07a 2 TMTE 14 3 0.11 826 075 5187 003 000 3649 1.67 023 0.03 99.73 83.17
GM-07a oL GM 07a 2 TMTE 14 4 007 877 073 5093 005 000 3705 170 021 0.0 99.81 82.88
GM-07a OL GM 07a 2 TMTE 14 5 0.07 896 0.80 50.60 005 000 3729 1.68 023 0.00 99.95 82.82
GM-07a OL GM 072 2 TMTE 14 6 0.06 889 0.76 5096 0.03 000 3725 1.69 022 0.01 100.12 83.10
GM-07a oL GM 07a 2 TMTE 14 7 0.10 867 081 5129 003 000 3697 177 023 001 10020 83.13
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 2 TMTE 14 8 008 841 094 5173 005 000 3693 1.67 022 0.01 10030 83.47
GM-07a oL GM 07a 2 TMTE 14 9 008 8.69 076 5118 0.02 000 3697 176 024 0.0 99.96 83.02
GM-07a oL GM 07a 2 TMTE 14 10 0.12 888 076 50.89 0.05 0.00 3735 1.71 024 0.00 10025 83.15
GM-07a oL GM 07a 2 TMTE 14 11 0.08 870 077 5116 004 000 3698 173 024 0.00 99.99 83.01
GM-07a oL GM 07a 2 TMTE 14 12 0.09 886 0.8 50.83 006 000 3726 172 024 0.01 100.15 83.01
GM-07a oL GM 07a 2 TMTE 14 13 0.09 881 077 50.84 003 000 3712 1.73 023 0.00 99.89 82.87
GM-07a oL GM 07a 2 TMTE 14 14 0.10 888 077 5090 0.05 000 3732 1.76 025 0.02 10032 83.13
GM-07a oL GM 07a 2 TMTE 14 15 0.10 887 0.74 50.75 0.06 0.00 37.16 1.72 022 0.00 99.96 82.83
GM-07a oL GM 07a 2 TMTE 14 16 0.09 886 074 5087 0.03 000 37.16 1.73 024 0.0 100.00 82.94
GM-07a oL GM 07a 3 TMTE 13 015 832 075 51.62 003 000 3673 168 023 000 99.79 83.18
GM-07a oL GM 07a 3 TMTE 14 0.2 814 078 5221 004 000 3654 170 024 0.00 100.15 83.52
GM-07a oL GM 07a 3 TMTE 1 5 012 810 079 5224 003 000 3665 1.69 023 001 100.10 83.65
GM-07a OL GM 07a 3 TMTE 1 6 0.15 819 078 5229 004 000 3677 171 023 001 10044 83.82
GM-07a OL GM 07a 3 TMTE 1 7 0.4 805 0.81 5237 003 000 3662 169 023 001 100.14 83.74
GM-07a OL GM 07a 3 TMTE 1 8 0.6 7.99 081 5240 005 000 3653 172 021 002 100.13 83.68
GM-07a oL GM 07a 3 TMTE 1 9 0.3 7.78 0.81 52.80 0.03 000 3631 162 020 001 100.00 83.83
GM-07a oL GM 07a 3 TMTE 1 10 0.17 7.73 0.82 5260 004 000 3621 159 023 0.02 9970 83.55
GM-07a oL GM 07a 3 TMTE 1 15 0.10 823 0.80 5243 004 000 3678 1.68 023 0.01 100.60 83.96
GM-07a OL GM 07a 3 TMTE 1 16 0.15 7.88 0.80 5232 0.02 000 3639 1.65 022 001 99.72 83.47
GM-07a oL GM 07a 3 TMTE 2 1  0.18 847 187 4890 0.07 000 368 169 0.17 001 9840 80.82
GM-07a oL GM 07a 3 TMTE 2 2 010 874 077 5148 003 000 3732 172 024 001 100.64 83.64
GM-07a OL GM 07a 3 TMTE 23 006 875 078 5169 005 000 3721 176 024 001 100.84 83.73
GM-07a oL GM 07a 3 TMTE 24 0.1 881 073 5138 001 000 3749 167 021 001 100.69 83.73
GM-07a OL GM 07a 3 TMTE 2.5 0.10 887 078 5112 004 000 3722 178 023 002 10047 83.22
GM-07a oL GM 07a 3 TMTE 2 6 0.11 869 0.76 5147 004 000 37.17 173 024 0.00 10050 83.48
GM-07a OL GM 07a 3 TMTE 2.7 009 869 0.75 51.82 006 000 37.15 175 022 0.02 100.89 83.78
GM-07a oL GM 07a 3 TMTE 2 8 0.10 860 081 51.76 001 000 3722 175 022 001 100.75 83.79
GM-07a OL GM 07a 3 TMTE 29  0.13 847 079 51.64 003 000 37.00 170 022 0.01 10028 83.47
GM-07a oL GM 07a 3 TMTE 2 10 0.8 871 0.82 51.63 002 000 3722 173 023 001 100.72 83.68
GM-07a oL GM 07a 3 TMTE 2 11  0.07 855 077 5199 002 000 3700 174 022 0.2 100.63 83.78
GM-07a OL GM 07a 3 TMTE 2 12 0.09 865 0.78 5148 004 000 37.09 1.78 022 0.01 100.43 83.42
GM-07a OL GM 07a 3 TMTE 2 13 0.09 875 075 5133 002 000 3713 173 022 001 10035 83.32
GM-07a oL GM 07a 3 TMTE 2 14 008 870 0.77 5177 0.05 0.00 37.14 1.88 022 0.02 10096 83.73
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 3 TMTE 2 15 0.09 891 076 51.13 004 000 3731 179 023 0.0 100.55 83.32
GM-07a OL GM 07a 3 TMTE 2 16 0.09 870 0.76 5174 0.06 0.00 3722 174 024 0.0 100.87 83.78
GM-07a OL GM 07a 3 TMTE 2 17 007 873 0.78 51.14 0.05 000 3692 1.79 023 0.0 100.06 82.93
GM-07a oL GM 07a 3 TMTE 2 18 0.12 869 071 5155 003 000 3711 177 023 0.0 100.54 83.50
GM-07a OL GM 07a 3 TMTE 3 1 013 866 075 5152 007 000 3714 179 022 0.00 100.61 83.51
GM-07a OL GM 07a 3 TMTE 32 0.3 879 081 5130 006 000 3731 181 021 001 100.70 83.47
GM-07a OL GM 07a 3 TMTE 34 012 871 079 5130 005 000 3728 172 023 001 10044 83.44
GM-07a OL GM 07a 3 TMTE 3 5 0.1 872 078 5135 006 000 3723 172 023 001 10045 83.44
GM-07a OL GM 07a 3 TMTE 39 0.4 875 078 5140 003 000 3730 177 021 0.01 100.67 83.55
GM-07a OL GM 07a 3 TMTE 3 12 0.10 806 079 5285 005 000 3674 1.66 022 0.00 100.77 84.30
GM-07a oL GM 07a 3 TMTE 3 13 0.12 849 085 5123 004 000 3694 170 021 001 99.86 83.03
GM-07a OL GM 07a 3 TMTE 4 3 009 881 0.77 5114 003 000 3655 238 023 001 10035 82.56
GM-07a OL GM 07a 3 TMTE 4 4 008 876 0.76 51.19 007 000 3645 233 021 000 10024 8252
GM-07a OL GM 07a 3 TMTE 4 6 0.09 881 0.82 5125 005 000 3660 241 023 0.00 100.56 82.71
GM-07a OL GM 07a 3 TMTE 4 7 009 882 079 5123 006 000 3651 246 020 0.00 100.58 82.61
GM-07a OL GM 07a 3 TMTE 4 14 007 861 079 5156 004 000 3636 227 022 001 10031 82.76
GM-07a OL GM 07a 3 TMTE 51 012 876 083 51.06 003 000 3692 198 023 000 10024 8287
GM-07a OL GM 07a 3 TMTE 52 009 877 0.83 5099 004 000 3685 205 022 001 100.14 82.74
GM-07a OL GM 07a 3 TMTE 53 0.2 865 083 5156 007 000 3691 204 023 001 10070 83.30
GM-07a OL GM 07a 3 TMTE 5 6 0.1 861 087 5147 003 000 3696 196 023 001 10047 8327
GM-07a OL GM 07a 3 TMTE 59 0.14 860 0.76 5136 004 000 3689 192 022 001 10023 83.10
GM-07a oL GM 07a 3 TMTE 5 10 0.10 861 1.02 5125 004 000 3693 1.87 023 0.00 10037 83.06
GM-07a oL GM 07a 3 TMTE 5 11 0.11 850 0.85 5147 0.02 000 3673 195 021 0.00 100.12 83.04
GM-07a OL GM 07a 3 TMTE 5 12 007 851 077 5180 002 000 3664 194 023 0.00 10036 83.25
GM-07a OL GM 07a 3 TMTE 5 14 0.09 838 0.80 5225 003 000 3636 223 021 001 100.75 83.37
GM-07a OL GM 07a 3 TMTE 5 15 0.1 799 076 5271 0.07 000 3604 225 021 0.02 10049 83.47
GM-07a OL GM 07a 3 TMTE 5 16 0.08 859 0.80 5193 002 000 3660 222 022 0.00 100.84 83.32
GM-07a OL GM 07a 3 TMTE 6 1 007 881 0.76 5133 005 000 3722 177 022 0.00 10051 83.40
GM-07a OL GM 07a 3 TMTE 6 2 0.08 890 0.78 51.04 0.07 000 3734 171 023 0.00 10045 83.26
GM-07a OL GM 07a 3 TMTE 6 3 006 879 0.80 5134 003 000 3730 170 023 0.01 10052 83.50
GM-07a OL GM 07a 3 TMTE 6 4  0.09 896 0.81 50.84 002 000 3743 172 022 000 10033 83.18
GM-07a OL GM 07a 3 TMTE 6 5 0.08 880 0.81 51.04 002 000 3721 168 021 001 100.14 83.14
GM-07a OL GM 07a 3 TMTE 6 6 0.06 886 0.77 5133 006 000 3733 170 021 001 100.64 83.52
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 3 TMTE 6 7 0.08 880 0.81 51.55 004 000 3728 171 024 0.03 100.77 83.66
GM-07a OL GM 07a 3 TMTE 6 9  0.08 9.10 0.79 50.79 0.5 0.00 3751 172 022 001 10062 83.22
GM-07a OL GM 07a 3 TMTE 6 10 0.08 889 0.78 5134 0.02 000 3749 177 021 0.01 100.84 83.69
GM-07a OL GM 07a 3 TMTE 6 11  0.08 897 076 51.08 003 000 3752 174 024 0.01 100.65 83.48
GM-07a OL GM 07a 3 TMTE 6 13 0.10 878 0.76 5129 0.03 000 37.13 174 023 0.2 10038 83.28
GM-07a OL GM 07a 3 TMTE 6 14 0.08 829 076 5239 0.04 000 3686 1.70 022 0.00 100.60 84.00
GM-07a OL GM 07a 3 TMTE 6 15 0.08 821 079 5247 003 000 3665 173 024 0.01 100.51 83.87
GM-07a OL GM 07a 3 TMTE 6 16 0.08 865 079 51.67 005 000 3712 176 023 0.0 100.64 83.61
GM-07a OL GM 07a 3 TMTE 7.1 006 880 0.76 5130 0.03 000 3720 176 023 001 10041 8336
GM-07a OL GM 07a 3 TMTE 72 008 88 074 5122 006 000 3738 180 022 0.00 100.63 83.47
GM-07a OL GM 07a 3 TMTE 7.3 009 870 0.78 5128 0.07 0.00 37.05 177 024 0.00 10025 83.19
GM-07a OL GM 07a 3 TMTE 74 0.13 883 076 5122 004 000 3735 175 024 001 100.60 83.44
GM-07a OL GM 07a 3 TMTE 7.5 008 897 078 51.00 001 000 3737 176 024 001 100.54 83.26
GM-07a OL GM 07a 3 TMTE 7 6 007 895 077 51.07 006 000 3737 183 022 001 100.64 8333
GM-07a OL GM 07a 3 TMTE 7.7 009 883 078 51.19 004 000 37.07 187 024 001 10041 83.12
GM-07a OL GM 07a 3 TMTE 7.8 007 896 081 5097 006 000 3744 178 021 001 100.58 83.30
GM-07a OL GM 07a 3 TMTE 79 008 887 1.02 5089 004 000 3725 182 025 001 10047 83.04
GM-07a OL GM 07a 3 TMTE 7 11 0.10 880 0.79 5128 0.05 000 37.05 197 021 0.01 100.56 83.19
GM-07a OL GM 07a 3 TMTE 7 12 0.1 878 0.78 5127 004 000 3708 1.85 024 001 10045 83.22
GM-07a OL GM 07a 3 TMTE 7 13 0.07 890 0.80 5090 0.04 000 3724 177 022 001 10025 83.04
GM-07a oL GM 07a 3 TMTE 7 14 0.1 870 079 5101 002 000 3716 177 021 0.03 100.01 83.05
GM-07a OL GM 07a 3 TMTE 7 15 0.05 866 077 5141 004 000 3700 1.78 022 0.01 10021 83.26
GM-07a OL GM 07a 3 TMTE 8 2 020 883 091 5075 0.05 000 3734 183 025 001 10051 83.00
GM-07a OL GM 07a 3 TMTE 8 6 0.15 890 0.79 5125 0.06 000 3721 190 023 0.03 100.87 83.32
GM-07a OL GM 07a 3 TMTE 8 8 0.12 895 0.80 50.79 0.5 000 3728 184 023 0.00 10033 82.98
GM-07a OL GM 07a 3 TMTE 8 10 0.16 9.11 0.85 5021 005 000 3750 1.82 022 0.0 10022 82.68
GM-07a OL GM 07a 3 TMTE 8 11  0.16 8.66 0.83 5138 003 000 3723 177 022 0.00 100.55 83.46
GM-07a oL GM 07a 3 TMTE 8 12 0.17 862 079 5132 003 000 3707 179 024 0.00 10031 83.26
GM-07a oL GM 07a 3 TMTE 8 13 0.10 9.02 078 51.19 004 000 37.60 1.74 022 0.00 100.99 83.67
GM-07a oL GM 07a 3 TMTE 8 14 0.10 894 081 5123 003 000 3747 178 023 0.00 100.90 83.57
GM-07a OL GM 07a 3 TMTE 8 15 0.09 876 0.89 5147 005 000 3734 178 023 0.01 100.92 83.66
GM-07a OL GM 07a 3 TMTE 9 1  0.09 803 077 5261 005 000 3631 198 021 0.02 10034 83.65
GM-07a OL GM 07a 3 TMTE 9 2 0.09 827 0.76 52.58 0.3 0.00 36.67 198 022 001 10092 83.99
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 3 TMTE 9 3  0.09 843 073 5205 006 000 3650 206 023 001 10050 83.34
GM-07a OL GM 07a 3 TMTE 9 4 007 831 0.80 5239 003 000 3656 193 023 001 100.66 83.70
GM-07a OL GM 07a 3 TMTE 9 5 005 866 072 51.82 006 000 368 193 023 000 100.67 83.49
GM-07a OL GM 07a 3 TMTE 9 6 0.08 841 0.75 5224 006 000 3668 202 023 001 100.78 83.69
GM-07a OL GM 07a 3 TMTE 9 7 007 846 074 51.85 003 000 3664 201 022 002 10034 83.29
GM-07a OL GM 07a 3 TMTE 9 10 0.10 734 074 54.13 0.03 000 358 1.85 022 0.00 100.52 84.53
GM-07a OL GM 07a 3 TMTE 9 12 0.08 798 077 5290 0.02 000 3618 193 022 0.00 100.52 83.79
GM-07a oL GM 07a 3 TMTE 10 1 004 871 077 5162 006 000 37.04 179 023 0.01 100.55 83.49
GM-07a OL GM 07a 3 TMTE 10 2 0.07 868 076 5159 0.03 000 37.03 177 023 0.01 100.45 83.46
GM-07a OL GM 07a 3 TMTE 10 3 0.8 7.97 081 5271 003 000 3641 171 021 0.0l 10021 83.84
GM-07a OL GM 07a 3 TMTE 10 4 0.08 802 074 5298 0.02 000 3653 174 020 0.01 100.65 84.20
GM-07a OL GM 07a 3 TMTE 10 5 0.07 877 074 5133 004 000 3713 1.80 025 0.01 10041 83.32
GM-07a oL GM 07a 3 TMTE 10 6 0.07 854 078 5202 004 000 37.04 178 023 0.00 100.80 83.85
GM-07a oL GM 07a 3 TMTE 10 8 0.07 840 0.78 52.12 0.04 000 3690 1.70 023 0.00 100.48 83.80
GM-07a OL GM 07a 3 TMTE 10 9 0.06 844 077 5206 004 000 3706 1.70 022 0.02 100.62 83.90
GM-07a OL GM 07a 3 TMTE 10 10 0.09 827 074 5259 0.03 000 3681 1.74 021 0.0l 100.80 84.14
GM-07a OL GM 07a 3 TMTE 10 11 0.07 831 081 5210 0.03 000 3666 1.74 025 0.0l 10024 83.54
GM-07a oL GM 07a 3 TMTE 10 12 0.06 874 086 5145 004 000 3703 1.75 025 0.01 100.54 83.32
GM-07a oL GM 07a 3 TMTE 10 13 0.12 873 077 5152 0.04 000 3727 1.75 027 001 100.74 83.63
GM-07a oL GM 07a 3 TMTE 10 14 0.06 843 080 5227 003 000 37.03 1.73 023 0.00 100.85 84.07
GM-07a OL GM 07a 3 TMTE 11 1 0.08 870 074 51.86 003 000 3695 202 024 0.01 10099 83.61
GM-07a oL GM 07a 3 TMTE 11 3  0.10 879 074 51.60 0.02 0.00 37.00 2.02 023 0.0 100.89 83.44
GM-07a oL GM 07a 3 TMTE 11 4 0.1 876 0.76 51.60 0.07 000 37.16 198 023 0.01 100.95 83.59
GM-07a OL GM 07a 3 TMTE 11 5 0.09 888 0.77 5124 003 000 3711 210 023 0.03 100.78 83.22
GM-07a oL GM 07a 3 TMTE 11 6 0.08 892 079 5145 004 000 37.07 203 025 0.02 10098 83.37
GM-07a OL GM 07a 3 TMTE 11 7 0.08 878 077 5138 005 000 3678 210 021 0.01 100.58 83.01
GM-07a OL GM 07a 3 TMTE 11 10 0.09 854 0.76 5203 0.02 000 3664 196 023 0.04 100.64 83.46
GM-07a oL GM 07a 3 TMTE 11 12 0.11 855 072 5189 003 000 3673 206 021 001 100.64 83.42
GM-07a oL GM 07a 3 TMTE 11 14 0.17 8.18 077 5227 0.06 0.00 3660 1.87 020 0.01 100.51 83.64
GM-07a oL GM 07a 3 TMTE 12 1 0.16 882 079 5099 003 000 3720 1.81 024 0.0 10038 83.08
GM-07a oL GM 07a 3 TMTE 122 0.1 874 078 5141 004 000 3724 175 024 0.01 100.53 83.50
GM-07a OL GM 07a 3 TMTE 123 0.11 893 076 5090 003 000 3730 179 025 0.01 10038 83.10
GM-07a oL GM 07a 3 TMTE 12 4 0.10 889 0.77 50.82 006 000 3727 175 025 0.01 100.19 83.00
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 3 TMTE 12.5 0.08 868 079 5149 0.02 000 3691 1.84 024 001 10035 83.24
GM-07a OL GM 07a 3 TMTE 12 6 0.10 876 077 5135 003 000 3720 1.84 026 0.03 100.59 83.41
GM-07a OL GM 07a 3 TMTE 12.7 0.5 857 079 5101 003 000 3691 178 021 0.01 99.77 8281
GM-07a oL GM 07a 3 TMTE 13 4 0.11 857 082 5211 004 000 3663 1.85 022 0.12 100.74 83.52
GM-07a OL GM 07a 3 TMTE 135 0.09 894 075 50.79 0.02 000 37.07 198 0.9 0.01 100.14 82.77
GM-07a oL GM 07a 3 TMTE 13 6 0.1 891 079 5131 005 000 3757 173 023 0.0 10098 83.75
GM-07a oL GM 07a 3 TMTE 137 0.12 890 0.76 51.16 0.04 0.00 3740 1.73 024 0.00 100.67 83.43
GM-07a OL GM 07a 3 TMTE 14 3 0.13 807 077 5269 004 000 3655 194 020 0.02 100.74 83.96
GM-07a oL GM 07a 3 TMTE 14 4 0.3 875 080 5139 007 000 3709 198 022 001 100.78 83.33
GM-07a oL GM 07a 3 TMTE 14 5 0.15 880 093 5130 0.02 000 37.18 1.99 023 0.00 100.96 83.34
GM-07a oL GM 07a 3 TMTE 14 6 0.19 862 090 5125 004 000 3707 190 023 0.0 100.49 83.18
GM-07a oL GM 07a 3 TMTE 14 7 0.14 883 0.84 5126 003 000 3723 196 023 0.0 100.81 83.35
GM-07a oL GM 07a 3 TMTE 14 8 0.13 883 0.76 5155 006 000 3718 196 021 0.03 100.97 83.56
GM-07a OL GM 07a 3 TMTE 151 0.10 885 0.77 5131 005 000 37.14 195 024 0.01 100.71 83.32
GM-07a oL GM 07a 3 TMTE 154 0.10 827 072 5238 005 000 3654 196 022 0.01 100.54 83.67
GM-07a OL GM 07a 3 TMTE 155 0.08 828 079 5219 0.02 000 3654 191 024 0.00 10035 83.50
GM-07a OL GM 07a 3 TMTE 156 0.08 883 079 5153 005 000 3723 1.87 021 0.02 100.93 83.60
GM-07a OL GM 07a 3 TMTE 157 005 867 076 5172 0.05 0.00 3689 1.82 025 0.01 100.60 83.43
GM-07a OL GM 07a 3 TMTE 16 1 0.09 887 0.76 5143 0.06 000 3726 1.77 025 0.02 100.81 83.54
GM-07a OL GM 07a 3 TMTE 16 6 0.08 889 0.77 5105 0.04 000 3729 1.80 025 0.02 100.43 83.23
GM-07a oL GM 07a 4 TMTE 1 1 011 891 075 5126 006 000 3753 1.82 021 0.02 10096 83.65
GM-07a oL GM 07a 4 TMTE 1 2 0.13 889 0.80 51.00 004 000 3740 177 023 0.00 100.53 83.29
GM-07a oL GM 07a 4 TMTE 13 015 841 076 52.11 005 000 37.08 177 022 001 100.79 83.97
GM-07a oL GM 07a 4 TMTE 1 6 0.16 878 074 5120 0.06 000 3731 180 025 0.02 100.61 8338
GM-07a oL GM 07a 4 TMTE 2 1 009 9.03 075 5119 003 000 3749 176 025 0.01 10091 83.55
GM-07a oL GM 07a 4 TMTE 2 2 0.10 9.02 0.81 51.03 004 000 3736 181 025 002 100.76 83.28
GM-07a OL GM 07a 4 TMTE 24 0.0 9.06 076 50.73 003 000 3746 1.80 024 0.01 10046 83.11
GM-07a OL GM 07a 4 TMTE 2 6 0.12 837 0.77 52.00 007 000 368 177 021 001 10042 83.62
GM-07a oL GM 07a 4 TMTE 3 1  0.14 854 084 5164 002 000 3717 163 021 001 10050 83.64
GM-07a oL GM 07a 4 TMTE 3 4 0.13 883 076 5120 004 000 3741 176 021 001 100.63 83.48
GM-07a oL GM 07a 4 TMTE 4 2 0.10 881 0.80 5124 004 000 3743 174 020 0.01 100.61 83.54
GM-07a oL GM 07a 4 TMTE 4 4  0.10 9.02 0.79 51.08 0.05 000 3754 181 023 0.00 10092 83.50
GM-07a OL GM 07a 4 TMTE 4 5 008 880 0.75 5161 001 000 3732 171 024 001 100.84 83.76
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-07a oL GM 07a 4 TMTE 4 6 0.10 887 0.75 5121 0.04 000 3740 173 024 0.00 100.58 83.48
GM-07a oL GM 07a 4 TMTE 52 0.11 866 077 5166 005 000 3688 185 022 002 100.65 8337
GM-07a OL GM 07a 4 TMTE 53 009 863 0.75 5198 003 000 3712 178 025 0.00 10094 83.89
GM-07a oL GM 07a 4 TMTE 54 0.15 884 078 5121 002 000 3740 180 022 0.00 100.64 83.48
GM-07a OL GM 07a 4 TMTE 55 0.3 891 0.76 5127 0.04 000 3728 185 024 002 100.80 83.42
GM-07a oL GM 07a 4 TMTE 5 6 0.13 854 077 5176 004 000 37.15 179 022 002 100.71 83.73
GM-07a oL GM 07a 4 TMTE 6 2 0.18 863 0.83 5129 008 000 3720 170 025 0.00 10047 83.35
GM-07a OL GM 07a 4 TMTE 7.1 015 897 073 5070 0.04 000 3696 2.16 023 0.00 10024 8258
GM-07a OL GM 07a 4 TMTE 7.5 0.18 855 0.75 5174 005 000 3677 2.11 024 001 100.70 83.32
GM-07a OL GM 07a 4 TMTE 8 1 0.10 877 0.73 5155 0.03 000 37.10 208 022 001 10081 83.49
GM-07a oL GM 07a 4 TMTE 8 5 0.11 870 070 5172 0.05 000 3699 203 022 001 10081 83.53
GM-07a oL GM 07a 4 TMTE 10 1 0.11 876 080 51.11 003 000 37.16 1.85 021 0.0l 10028 83.14
GM-07a oL GM 07a 4 TMTE 10 3 0.10 872 0.82 5139 006 000 3703 1.87 020 0.01 100.53 83.28
GM-07a oL GM 07a 4 TMTE 11 1 020 883 0.82 51.10 005 000 3747 176 022 0.0 100.78 83.45
GM-07a oL GM 07a 4 TMTE 11 2 0.16 898 0.78 50.76 006 000 3747 179 022 0.0 100.51 83.15
GM-07a oL GM 07a 4 TMTE 11 4 020 898 077 5105 004 000 3771 174 021 0.01 101.00 83.65
GM-07a oL GM 07a 4 TMTE 13 1 0.16 9.08 0.79 50.77 0.02 0.00 37.65 1.82 026 0.01 100.80 83.33
GM-07a oL GM 07a 4 TMTE 14 2 0.16 893 0.85 5098 005 000 3746 1.81 022 0.00 100.84 83.34
GM-07a oL GM 07a 4 TMTE 151 0.08 873 0.83 5142 003 000 3718 176 024 0.01 100.55 83.45
GM-07a oL GM 07a 4 TMTE 152 0.10 804 1.12 5178 004 000 3667 1.61 022 0.02 99.79 83.26
GM-07a oL GM 07a 4 TMTE 153 007 861 085 5176 005 000 3703 176 023 0.2 100.69 83.60
GM-07a oL GM 07a 4 TMTE 154 008 892 0.77 5106 005 000 3738 174 023 001 100.53 83.33
GM-07a OL GM 07a 4 TMTE 155 0.07 873 136 5099 003 000 3740 173 024 0.01 100.83 83.29
GM-07a oL GM 07a 1 TMTE 10 15 0.10 9.06 092 5046 0.06 000 3753 1.77 023 001 100.41 82.93
GM-16 YE GM 16 1 TMTE 2 1 0.7 695 1.00 5422 005 000 3657 079 033 002 10024 85.36
GM-16 YE GM 16 1 TMTE 22 0.8 695 1.00 5427 005 000 3658 0.82 032 0.00 10029 8541
GM-16 YE GM 16 1 TMTE 2.4 0.7 677 1.05 5448 002 000 3635 077 034 001 100.09 8537
GM-16 YE GM 16 1 TMTE 2.5 013 638 1.04 5553 004 000 3610 073 030 0.00 100.43 86.07
GM-16 YE GM 16 1 TMTE 2 6 016 6.66 099 5518 004 000 3639 073 032 001 100.63 86.04
GM-16 YE GM 16 1 TMTE 2 7 018 681 1.00 5475 005 000 3652 072 033 001 100.53 85.78
GM-16 YE GM 16 1 TMTE 2 9 020 735 1.02 5359 004 000 3693 079 033 000 10048 85.16
GM-16 YE GM 16 1 TMTE 2 10  0.19 731 1.00 53.64 0.05 0.00 3691 076 032 000 10042 85.18
GM-16 YE GM 16 1 TMTE 2 11  0.15 622 100 5559 0.04 0.00 3589 070 032 0.01 100.10 85.91
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-16 YE GM 16 1 TMTE 2 12 0.17 7.00 1.03 5449 0.03 000 3670 075 032 0.0l 100.71 85.73
GM-16 YE GM 16 1 TMTE 2 14  0.17 7.09 1.03 5405 0.3 0.00 36.67 078 033 000 10036 85.30
GM-16 YE GM 16 1 TMTE 2 15 0.18 681 1.12 5429 001 000 3639 074 031 001 100.04 85.24
GM-16 YE GM 16 1 TMTE 2 16 0.17 7.18 1.05 5370 0.2 0.00 3659 075 035 0.01 100.05 84.91
GM-16 YE GM 16 1 TMTE 2 17 0.19 638 1.03 5515 0.04 0.00 3619 071 031 002 100.15 85.81
GM-16 YE GM 16 1 TMTE 2 18  0.18 7.02 1.0l 54.18 0.04 0.00 3662 077 034 000 10033 8538
GM-16 YE GM 16 1 TMTE 2 19 020 7.07 100 5432 0.03 0.00 3672 076 034 002 100.63 85.60
GM-16 YE GM 16 1 TMTE 2 20 020 7.08 1.00 5401 0.05 0.00 3662 079 034 001 10025 85.22
GM-16 YE GM 16 1 TMTE 2 21  0.17 650 1.10 5479 0.5 0.00 36.18 070 034 001 99.95 8548
GM-16 YE GM 16 1 TMTE 2 22 0.15 6.64 102 5470 0.06 0.00 3610 074 030 0.0l 99.95 8532
GM-16 YE GM 16 1 TMTE 2 23  0.16 679 097 5476 0.04 000 3658 072 030 0.0 100.48 85.85
GM-16 YE GM 16 1 TMTE 2 24  0.17 7.02 106 5405 0.03 0.00 3664 074 032 001 10028 85.27
GM-16 YE GM 16 1 TMTE 2 25 0.14 722 095 5379 0.07 000 3682 077 032 002 10027 8523
GM-16 YE GM 16 1 TMTE 2 26  0.19 744 096 53.54 0.5 0.00 3701 084 033 000 100.58 85.19
GM-16 YE GM 16 1 TMTE 2 27 0.16 740 099 5357 0.04 0.00 3697 079 032 001 10041 85.18
GM-16 YE GM 16 1 TMTE 2 28 020 7.18 1.02 5387 0.06 0.00 3681 077 033 000 10049 85.29
GM-16 YE GM 16 1 TMTE 2 29  0.18 7.09 1.01 5427 0.04 000 3680 076 034 0.0 100.65 85.64
GM-16 YE GM 16 1 TMTE 2 30  0.18 733 1.04 5358 0.05 000 3704 078 032 000 10042 85.25
GM-16 YE GM 16 1 TMTE 2 33  0.18 635 099 5546 0.04 000 3604 071 027 002 10028 85.95
GM-16 YE GM 16 1 TMTE 2 34  0.18 695 101 5434 0.06 0.00 3660 080 034 001 10046 85.50
GM-10 YO GM_10 TMTE 2-1 0.13 7.68 1.18 5210 005 000 3691 086 028 000 9933 83.79
GM-10 YO GM_10 TMTE 2-2 0.14 7.68 1.17 5220 004 000 3682 087 030 001 9944 83.80
GM-10 YO GM_10 TMTE 2-3 009 7.70 091 5250 005 000 3659 096 030 002 9931 83.83
GM-10 YO GM_10 TMTE 2-4 008 7.75 095 5279 004 000 3697 092 030 000 9995 8448
GM-10 YO GM_10 TMTE 2-5 0.11 7.57 096 5287 005 000 3664 091 032 001 99.63 8421
GM-10 YO GM_10 TMTE 2-6 0.10 7.58 097 5270 0.06 000 3677 088 031 001 9951 84.19
GM-10 YO GM_10 TMTE 2-7 0.15 739 1.19 5266 005 000 3647 092 030 002 9934 83.85
GM-10 YO GM_10 TMTE 2-8 008 7.15 099 5375 004 000 3637 085 030 001 99.76 84.73
GM-10 YO GM_10 TMTE 2-9 0.10 726 097 5354 005 000 3627 094 031 003 99.68 84.45
GM-10 YO GM_10_ TMTE_2-10 0.11 741 095 5322 004 000 3665 087 030 000 99.72 84.54
GM-10 YO GM_10 TMTE 2-11 0.13 746 095 5289 006 000 3666 085 031 001 9956 84.26
GM-10 YO GM_10 TMTE_2-12 0.12 740 099 5321 004 000 3662 090 030 001 9978 84.50
GM-10 YO GM_10 TMTE 4 1 0.16 810 096 51.72 005 000 3734 090 030 000 99.70 83.88

121



Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-10 YO GM_10 TMTE 4 3 0.19 791 096 5201 004 000 3711 089 030 001 99.62 83.90
GM-10 YO GM 10 TMTE 4 4 0.17 795 096 5203 005 000 3698 08 031 004 9958 83.80
GM-10 YO GM 10 TMTE 4 5 020 7.90 095 51.84 005 000 37.10 089 033 002 9945 83.75
GM-10 YO GM 10 TMTE 4 7 0.17 798 098 51.55 004 000 3695 097 032 000 99.18 83.33
GM-10 YO GM_10 TMTE 4 8 0.14 810 097 51.82 003 000 3733 091 032 001 9977 83.96
GM-10 YO GM_10 TMTE 4 9 0.17 817 091 5156 003 000 3731 097 030 000 99.63 83.71
GM-10 YO GM_10 TMTE 4 10 0.14 7.68 1.00 5230 004 000 3679 08 032 001 9931 83.85
GM-10 YO GM_10 TMTE 4 11 0.15 736 095 5278 004 000 3652 083 031 001 99.10 84.02
GM-10 YO GM_10 TMTE 4 12 0.14 731 097 5295 004 000 3659 081 027 001 9927 8424
GM-10 YO GM_10 TMTE 6-6 0.18 731 096 5346 004 000 3669 08 029 001 100.04 84.80
GM-10 YO GM_10 TMTE 6-8 020 742 099 5292 003 000 3690 088 029 002 99.77 84.53
GM-10 YO GM_10 TMTE 6-12 020 736 092 5346 004 000 3676 085 029 003 100.11 84.86
GM-10 YO GM_10 TMTE 7-3 0.17 791 092 5225 005 000 3721 088 028 001 9985 8422
GM-10 YO GM_10 TMTE_7-5 0.16 7.73 095 5255 005 000 3703 092 028 001 9982 8432
GM-10 YO GM_10 TMTE 7-6 0.19 7.83 098 5215 003 000 3705 085 030 001 99.60 83.98
GM-10 YO GM_10 TMTE 7-7 0.17 7.62 099 5277 006 000 3689 0885 028 002 9987 8437
GM-10 YO GM_10 TMTE 7-8 020 7.86 1.00 5200 005 000 3706 092 028 002 9957 83.86
GM-10 YO GM_10 TMTE_7-9 020 7.99 096 51.70 005 000 37.16 090 032 000 9948 83.68
GM-10 YO GM_10 TMTE 7-10 0.18 7.87 1.00 5201 005 000 3717 090 029 002 99.70 83.97
GM-10 YO GM_10 TMTE 8-4 0.19 7.99 098 5197 003 000 3720 095 030 001 9981 83.97
GM-10 YO GM_10 TMTE 9-4 0.19 734 097 5330 006 000 3684 087 030 001 100.05 84.81
GM-10 YO GM_10 TMTE 9-11 0.17 740 095 5325 004 000 3678 083 028 001 9990 84.70
GM-10 YO GM_10 TMTE 9-16 0.19 7.56 1.00 5294 004 000 3699 086 031 0.00 10007 84.63
GM-10 YO GM_10 TMTE 9-17 0.19 7.54 095 5298 005 000 3685 08 030 000 100.00 84.55
GM-10 YO GM_10 TMTE_10-1 0.11 7.62 095 5287 004 000 3668 100 031 001 9975 84.25
GM-10 YO GM_10 TMTE_10-3 0.13 7.12 094 5387 005 000 3631 100 030 000 9993 84.78
GM-10 YO GM_10 TMTE_10-4 0.13 7.62 095 5280 005 000 3669 102 031 001 99.77 84.19
GM-10 YO GM_10 TMTE_10-5 0.13 7.64 097 5274 005 000 3675 104 031 001 99.82 8420
GM-10 YO GM_10 TMTE_10-6 0.18 7.64 1.02 5226 006 000 3663 098 032 001 9937 83.66
GM-10 YO GM_10 TMTE_10-7 0.13 7.85 093 5238 005 000 3695 104 032 001 9982 84.09
GM-10 YO GM_10 TMTE_10-8 0.14 7.85 092 5235 004 000 3695 099 032 001 9980 84.06
GM-10 YO GM_10 TMTE_10-9 0.13 7.66 094 528 004 000 3679 102 032 001 9990 8432
GM-10 YO GM 10 TMTE 10-10  0.16 7.54 0.89 53.16 0.2 0.00 3671 102 033 000 100.05 84.54
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Table 3:  (continued)

Eruptive . . . .
Sample Unit Analysis SiO2 TiO2 AbLOs; Fe:03 V203 Cr0O3 FeO MnO MgO CaO Total FeO
GM-10 YO GM_10 TMTE 10-12 0.16 724 090 5390 0.03 000 36,51 099 028 0.02 100.25 85.01
GM-10 YO GM_10_TMTE 10-13 0.16 726 1.04 5299 004 000 3629 1.00 030 0.01 99.27 83.98
GM-10 YO GM_10 TMTE 10-14 0.16 735 094 5277 006 000 3636 1.02 031 0.01 99.14 83.84
GM-10 YO GM_10_TMTE 10-15 0.17 746 099 5286 005 000 3647 1.04 031 0.01 99.56 84.04
GM-10 YO GM 10 TMTE 11-3 020 7.84 097 51.87 003 000 37.03 0.88 029 0.00 99.29 83.71
GM-10 YO GM _10_ TMTE 12-1 0.13 749 1.00 52.87 0.03 0.00 3675 0.89 031 001 99.63 84.33
GM-10 YO GM_10_ TMTE 12-2 0.14 755 098 5317 0.04 000 3694 094 029 0.01 10024 84.79
GM-10 YO GM_10 TMTE 12-3 0.16 7.59 094 5283 006 000 36.85 091 031 0.01 99.89 84.38
GM-10 YO GM_10 TMTE 12-4 0.14 754 094 5284 005 000 3690 0.87 030 0.02 99.74 8445
GM-10 YO GM_10 TMTE 12-5 0.15 729 1.08 5322 0.03 000 3658 0.88 029 0.00 99.75 8447
GM-10 YO GM_10_ TMTE_12-6 0.15 724 1.02 5332 004 000 36.67 081 027 0.00 99.69 84.66
GM-10 YO GM_10 TMTE 12-8 0.15 751 099 5321 004 000 3696 092 030 0.02 10028 84.84
GM-10 YO GM_10_ TMTE 12-9 0.13 722 096 5370 0.05 0.00 36.57 0.83 029 0.02 99.92 84.90
GM-10 YO GM_10 TMTE 12-10 0.17 720 099 5342 0.05 0.00 3656 086 029 001 99.69 84.63
GM-10 YO GM_10 TMTE 12-11 0.11 795 092 5223 004 000 3721 0.89 029 0.01 99.81 84.21
GM-10 YO GM_10 TMTE 12-14 0.13 854 096 5122 006 000 37.69 095 032 0.01 100.06 83.78
GM-10 YO GM_10 TMTE 12-15 0.14 851 094 51.14 005 0.00 37.71 090 032 001 99.92 83.73
GM-10 YO GM_10 TMTE 12-16 0.12 832 096 51.61 008 000 37.64 092 032 0.02 100.11 84.08
GM-10 YO GM_10 TMTE 12-17 0.15 824 093 5133 0.07 000 3732 093 029 0.00 9946 83.51
GM-10 YO GM_10_ TMTE_ 14-2 0.10 7.87 090 5242 0.04 000 3691 096 032 0.01 99.74 84.08
GM-10 YO GM_10 TMTE 14-3 0.12 797 096 5232 004 000 3720 093 032 0.01 100.04 84.28
GM-10 YO GM_10 TMTE 14-4 0.14 7.89 1.03 5227 005 000 37.13 095 034 0.02 9997 84.16
GM-10 YO GM_10 TMTE 14-5 0.11 7.72 099 5244 004 000 3676 093 032 001 9949 8395
GM-10 YO GM_10_ TMTE_14-6 0.14 746 1.01 5284 005 000 36.57 090 031 0.01 9944 84.12
GM-10 YO GM_10_ TMTE_ 14-7 0.13 7.69 098 5280 0.04 0.00 3692 096 033 001 100.02 84.43
GM-10 YO GM_10 TMTE 14-8 0.18 737 1.16 5244 0.05 000 3647 090 032 0.00 99.09 83.66
GM-10 YO GM_10_TMTE 14-9 0.19 7.18 098 5331 0.04 000 3640 0.88 030 0.01 9949 84.37
GM-10 YO GM_10 TMTE 14-11 0.14 757 1.07 5224 0.02 000 3656 094 032 0.00 99.04 83.56
GM-10 YO GM_10 TMTE 14-12 0.15 747 125 5242 0.02 000 3650 094 031 0.02 9926 83.67
GM-10 YO GM_10 TMTE 14-13 0.14 748 1.06 5295 003 0.00 36.59 097 035 001 99.73 84.25
GM-10 YO GM_10 TMTE 14-14 0.13 720 1.04 53.10 0.05 0.00 3645 086 027 0.01 9927 84.24
GM-10 YO GM_10 TMTE 14-15 0.18 802 096 51.73 0.03 000 37.17 093 032 0.00 99.50 83.72
GM-10 YO GM_10 TMTE 14-16 0.11 7.67 099 52.67 005 000 3675 098 031 0.00 99.73 84.15
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Table 3:  (continued)

Sample Eréﬂ?tve Analysis SiO TiO» ALOs; FexOs V203 CriOs FeO MnO MgO CaO Total FeOT
GM-10 YO GM 10 TMTE 14-17  0.11 747 095 53.03 0.06 0.00 3660 086 032 001 99.63 84.32
GM-10 YO GM 10 TMTE 14-18  0.10 7.89 093 5254 0.3 0.00 3697 092 034 001 99.94 84.25
GM-10 YO GM 10 TMTE 14-19  0.14 7.82 106 5208 0.7 0.00 3690 096 032 001 99.58 83.76
GM-10 YO GM 10 TMTE 1420  0.11 777 108 5215 0.06 0.00 3675 093 032 002 9936 83.68
GM-10 YO GM_10 TMTE_15-1 020 838 098 51.15 004 000 37.65 094 031 000 99.79 83.68
GM-10 YO GM_10 TMTE 15-2 0.16 835 095 51.15 005 000 3749 092 035 001 9959 83.52
GM-10 YO GM_10 TMTE_15-3 0.16 819 1.02 5143 004 000 3724 087 034 001 9952 83.52
GM-10 YO GM_10 TMTE_15-4 0.19 800 1.00 5171 004 000 3722 08 033 001 9956 83.75
GM-10 YO GM_10 TMTE 15-5 020 7.94 099 51.83 005 000 3701 097 031 001 9954 83.65
GM-10 YO GM_10 TMTE 15-6 020 7.85 095 5200 005 000 3711 090 032 001 9952 8391
GM-10 YO GM 10 TMTE 15-8 0.19 7.65 096 5233 007 000 3682 093 032 000 9942 8391
GM-10 YO GM_10 TMTE 15-9 0.19 7.73 097 5233 006 000 3697 090 032 001 99.68 84.06
GM-10 YO GM 10 TMTE 15-10  0.19 771 095 5246 0.06 0.00 3696 089 032 000 99.76 84.17
GM-10 YO GM 10 TMTE 15-11  0.19 7.72 097 5222 0.03 0.00 3691 089 030 001 99.42 83.90
GM-10 YO GM_10 TMTE_16-1 0.11 826 094 5131 002 000 3720 093 030 000 9930 83.37
GM-10 YO GM_10 TMTE_16-2 0.13 806 096 51.63 004 000 3699 090 033 001 9924 8345
GM-10 YO GM 10 TMTE 16-3 0.11 7.77 092 5207 005 000 3679 090 029 001 99.07 83.64
GM-10 YO GM_10 TMTE_16-4 0.13 742 1.00 5294 003 000 3652 085 031 000 9946 84.16
GM-10 YO GM 10 TMTE 16-5 0.14 747 096 5297 006 000 3683 084 030 002 99.78 84.49
GM-10 YO GM_10 TMTE 16-6 0.10 690 1.00 53.62 005 000 3603 084 029 001 99.00 8427
GM-10 YO GM_10 TMTE_16-7 0.07 7.51 097 5296 005 000 3671 087 029 001 99.62 8436
GM-10 YO GM 10 TMTE 16-8 0.13 726 095 5348 004 000 3667 084 029 001 9982 84.80
GM-10 YO GM_10 TMTE_17-1 0.10 8.08 092 5144 004 000 37.09 088 029 001 99.01 83.38
GM-10 YO GM_10 TMTE_17-2 0.11 795 095 5191 004 000 3704 087 032 001 9938 83.76
GM-10 YO GM 10 TMTE 17-3 0.10 7.95 1.00 5219 004 000 3676 089 028 000 99.18 83.72
GM-10 YO GM_10 TMTE 17-4 0.09 795 096 5224 006 000 3670 089 029 000 99.14 83.71
GM-10 YO GM_10 TMTE 17-5 0.13 795 096 5225 006 000 3679 085 029 001 9922 83.80
GM-10 YO GM_10 TMTE_17-6 0.11 795 101 51.63 005 000 3667 085 030 001 9869 83.13
GM-10 YO GM_10 TMTE_17-7 0.10 7.95 1.00 5247 005 000 3652 088 029 000 9898 83.73
GM-10 YO GM 10 TMTE 17-8 0.08 7.95 093 5054 005 000 3750 093 033 002 9928 8298
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